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Update on Oregon’s’ 2017 Integrated Water Resources Strategy

1. Introduction

During this agenda item, Water Resources Department (Department) staff will present the 2017
public review draft of the Integrated Water Resources Strategy (Strategy) to the Commission,
allowing time for discussion and public comment. This report describes the content of the public

review draft and also lays out the timelines for public comment and notification of boards and
commissions.

Il. 2017 Public Review Draft

The Department has been working since the release of the Policy Advisory Group report in
January to prepare a draft 2017 Strategy for public review. This “public review draft”
incorporates the recommendations made by the Policy Advisory Group, program updates from

the Agency Advisory Group, and input gathered during the 2016 spring open houses and online
survey.

The public review draft follows a similar outline as the 2012 document. In addition to a “Note to
Reader” section that provides an overview and tips for navigating the document, there are four
main chapters that align with the Strategy’s four objectives. Each chapter is broken down into
major sections that follow the “critical issues™ identified in the Strategy. Recommended Actions

are listed at the beginning of each chapter; those that are new or revised have been marked for
the reader’s convenience.

Chapter 1: Understand Water Resources Today

As in the 2012 Strategy, this chapter focuses on data and information. The reader is reminded
that water-related decision-making depends on a strong science foundation. As such, the chapter
includes an overview of the status of groundwater and surface water resources, including a
summary of water quality and ecosystems. The chapter also briefly discusses the multitude of
institutions that play a role in water resources management and the state and federal laws that
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provide the legal foundation. There are three recommended actions in this chapter focused on

groundwater investigations, water resources data collection and monitoring, and coordinated
agency efforts.

Chapter 2: Understand Instream and Qut-of-Stream Needs

This chapter’s theme is also about data, but shifts the focus to quantifying instream and out-of-
stream needs and demands for water. This chapter begins with the consumptive demand for
water, highlighting results from the state’s 2015 water demand forecast. There are five
recommended actions related to out-of-stream uses of water. The second half of the chapter
focuses on instream needs and features two recommended actions.

Chapter 3: Understand the Coming Pressures that Affect our Needs and Supplies

This chapter focuses on a number of emerging critical issues, such as the water-energy nexus,
climate change, extreme events (related to water), water-land use nexus, infrastructure, and
education and outreach. Extreme events is a new critical issue in the public review draft and
highlights the need to plan and prepare for droughts, floods, and the next major earthquake along
the coast. There are 18 recommended actions in this chapter, three of which are new actions to
support the extreme events mentioned above, along with a new recommended action and
supporting information to ensure public safety via the Department’s dam safety program. Refer
to Recommended Actions 5.5A, 5.5B, 5.5C, and 7C.

Chapter 4: Meet Oregon’s Instream and Out-of-Stream Needs

The final chapter builds upon the informational and scientific underpinnings discussed in the
previous chapters. It discusses a number of critical issues, beginning with place-based efforts
followed by water management and development, healthy ecosystems, public health, and
concluding with funding. There are 23 recommended actions in this chapter, five of which are
new to the public review draft and address the need to provide an adequate presence in the field
(e.g. watermasters, inspectors, etc.), strengthen the state’s permitting programs, develop
additional groundwater protections, fund planning efforts, and fund implementation of water
resources projects.

I1I.  Briefings and Opportunities to Comment

Department staff provided a briefing to the Governor's Natural Resources Cabinet in mid-
February. Staff highlighted how the original Strategy was used to support state agency

programs, projects, and budget requests. Staff offered to provide briefings or present to other
agencies, boards, or commissions.

The public review draft was distributed through the public mailing list and posted on the
Department’s website in mid-April. The mailing list includes members of the public, the 2016
Policy Advisory Group, Agency Advisory Group, Federal Liaison Group, Water Resources
Commission, as well as partner and stakeholder organizations.



WRC Agenda [tem A
May 11, 2017
Page 3

Electronic copies were also shared with other boards and commissions. Department staff were
recently invited to brief the Association of Oregon Counties’ Water Policy Committee.

The Department is accepting public comments on the public review draft through Monday,
June 19, 2017. Readers can access the online version here:

http://www.oregon.gov/owrd/LAW/docs/IWRS/2017_04_19_2017_IWRS_Public_Review_Draft.pdf.

Public comments can be sent electronically to waterstrategy @ wrd.state.or.us or by mail to the
Department. Verbal comments will be accepted during the Commission’s May 2017 meeting,
and all comments will be shared with the Commission during its August 2017 meeting.

IV.  Briefings with Other Boards and Commissions

The Department will notify the project team agencies—Department of Agriculture, Department
of Fish and Wildlife, and the Department of Environmental Quality, as well as their boards and
commissions, prior to the Commission’s proposed adoption of the 2017 Strategy. Other agencies
have also requested briefings. The proposed schedule is as follows:

Date Board/Commission Location
April 24, 2017 Watershed Enhancement Board Salem
May 12, 2017 Board of Agriculture Salem
May 19, 2017 Land Conservation and Development Commission | Salem
June 9, 2017 Fish and Wildlife Commission Salem
June 21-22, 2017 Environmental Quality Commission TBD

V. Future Commission Discussions

The Commission will be presented with copies of public comments during its August 2017
meeting, and will have an opportunity for review and discussion of the comments. The
Commission will be presented with a final draft for adoption at its November 2017 meeting.

Following adoption, staff will develop a final version for distribution and post it on-line.

Attachments:
1.  Oregon’s 2017 Integrated Water Resources Strategy Public Review Draft (dated April 19,
2017)

2. Updated Integrated Water Resources Strategy Draft Framework (dated April 19, 2017)

Alyssa Mucken
503-986-0911

Brenda Bateman
503-986-0879
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NOTE TO READER | Navigating this 2017 Public Review Draft

First, thank you for reviewing Oregon'’s 2017 Integrated Water Resources Strategy (IWRS) public review draft. The
Water Resources Department is the lead agency responsible for updating Oregon’s IWRS every five years. Doing
so helps the state evaluate whether the recommended actions are meeting the goals and objectives of the IWRS
and it also provides an opportunity to evolve or adapt to new information or issues.

This 2017 public review draft retains the original 2 goals, 4 objectives, and 13 guiding principles from the 2012
Integrated Water Resources Strategy. With just a few years into implementation, the project team felt it was

important to keep the foundation of the original strategy intact. Below you will find references to what's “new”
for the 2017 IWRS.

This draft has been released to the public for comment. It builds upon conversations with a policy advisory
group that met on four occasions in 2016, as well as input gathered during open houses and public comment
received in early summer of last year. Natural resources agencies that make up a “state agency advisory group”
also reviewed the original strategy and offered updates or revisions of their own.

The following are some notes to help orient you to what elements are new to this version, how to comment, and
what to expect for the remainder of 2017.

What's New in the 2017 Version?

The 2017 Strategy introduces important topics not captured in the 2012 Integrated Water Resources Strategy.
The reader will see new recommended actions, as well as some revised recommended actions throughout the
document.

Much of the background information has also been updated with new reports or publications. This new version
includes cited references at the end of each chapter, along with embedded links to resources or partner
websites. Our hope is the 2017 edition can be optimized in an online, digital format, one that can be expanded
upon with more information or resources in the coming years.

New recommended actions, including their supporting sections, are as follows:

(1) Planning and preparation for "extreme events” including drought, floods, and the Cascadia earthquake

The 2017 strategy contains one new critical issue called “extreme events,” calling for the state and its partners to better
plan and prepare for more frequent or intense droughts, floods, and earthquakes. This new section, discussed in
Chapter 3, also includes three new recommended actions. Where to find the discussion that supports these
recommended actions is noted below:

e Recommended Action 5.5A: Plan and Prepare for Drought Resiliency (begins on Pg. 63)
e Recommended Action 5.5B: Plan and Prepare for Flood Events (begins on Pg. 68)
e Recommended Action 5.5C: Plan and Prepare for Cascadia Subduction Earthquake Event (begins on Pg. 70)

(2) Ensuring public safety/dam safety
Also in Chapter 3, this section falls under the critical issue "water-related infrastructure” and discusses the
importance of modernizing Oregon’s dam safety program, and includes new a recommended action:

e Recommended Action 7C: Ensure Public Safety / Dam Safety (begins on Pg. 82)
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(3) Providing an adequate presence in the field

Chapter 4 includes two new major sections to support the critical issue of water management and development.
The first new section discusses the importance of supporting Oregon’s natural resource agencies that have
personnel in the field. Field personal, which includes the state’s watermasters, play a variety of roles in water
management. This new section includes a new recommended action:

e Recommended Action 10F: Provide an Adequate Presence in the Field (begins on Pg. 113)

(4) Strengthening permitting programs for water quantity and water guality

The other major section focuses on strengthening Oregon'’s permitting programs for water use and water
quality. This includes expanding training opportunities, developing a mitigation strategy, and creating stronger
linkages to other partner agencies such as the Department of Fish and Wildlife.  This section includes a new
recommended action:

e Recommended Action 10G: Strengthen Oregon’s Water Quantity & Water Quality Permitting Programs
(begins on Pg. 115)

(5) Developing additional groundwater protections

Chapter 4 also includes a new section focused on groundwater protections, following an existing section on
instream protections for Oregon's rivers and streams. This section is meant to provide the reader with a
summary of existing groundwater protections in law, while calling for a long-term plan for sustainable
groundwater management. This section includes a new recommended action:

e Recommended Action 11E: Develop Additional Groundwater Protections (begins on Pg. 126)

(6) Funding
Chapter 4 includes a section devoted to funding, one of the original critical issues called out in the Strategy. In

addition to providing funds for the Strategy’s development, water management activities, and feasibility studies,
this section has been expanded to include the need to provide funding for planning and implementation of
projects. New recommended actions in the funding section include:

e Recommended Action 13C: Invest in Local or Regional Planning Efforts (begins on Pg. 140). Note:
"13C" was formally focused on providing funds for feasibility studies. This action has been revised and is
now numbered 13D (“invest in feasibility studies for water resources projects”).

e Recommended Action 13E: Invest in Implementation of Water Resources Projects (begins on Pg. 141)

Some existing recommended actions have been revised to acknowledge progress made in recent years. When
the 2012 Strategy was adopted, for example, it included actions to create a template for place-based planning
and to authorize a water supply development program. Both of these recommended actions have been
implemented, as described in the 2012 IWRS. Revisions were needed to take these actions, along with a few
others, further to reflect current realities. For a quick look at which numbered recommended actions are “new”
or “revised,” refer to the beginning of each chapter. Appendix A is an at-a-glance document of the Strategy,
showing the goals, objectives, critical issues, guiding principles, and recommended actions of the 2017
Integrated Water Resources Strategy.
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Public Comments

The public comment period will be open for 60 days. The Water Resources Department will accept comments on
this Public Review Draft through Monday, June 19, 2017. The draft has been posted the Department’s website
and was shared via the Department’s INRS mailing list. Readers can access the online version here:
http://www.oregon.gov/OWRD/pages/law/integrated_water_supply_strategy.aspx

Public comments can be sent electronically to waterstrategy@wrd.state.or.us or by mail to the Oregon Water
Resources Department, c/o Alyssa Mucken, North Mall Office Building, 725 Summer Street NE, Suite A, Salem,
Oregon 97301. Public comments will be shared with the Water Resources Commission during its meeting.

Timeline and Next Steps

The Water Resources Department will notify other boards and commissions this spring, sharing the 2017 public
review draft with the Watershed Enhancement Board, Board of Agriculture, Land Conservation and Development
Commission, Fish and Wildlife Commission, and the Environmental Quality Commission. The Water Resources
Department will provide updates to the Water Resources Commission in May and August 2017. The
Commission will be asked to adopt the 2017 Integrated Water Resources Strategy in November 2017.
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INTRODUCTION | Oregon’s Integrated Water Resources Strategy

Oregon'’s Integrated Water Resources Strategy (IWRS, or “the Strategy”) is now five years into implementation.
At the time of its adoption by the Water Resources Commission in 2012, Oregon was one of a few states without
a statewide water plan. Unlike traditional water supply plans, this Strategy considers instream needs (where
water remains in the environment) along with out-of-stream needs (where water is diverted for use), including
water quality, water quantity, and ecosystem needs.

Oregon's first Strategy provided a place to document the state's successes and challenges in the water arena.
The development of the Strategy proved the importance of a robust public process, thoughtful policy requests,
and committed leadership from both the Executive and Legislative branches of government. “Water” often finds
itself having to compete for General Fund dollars with other important state services. The original Strategy
created the momentum needed to secure the support and legal authorities to advance water resources
management and protection across agencies.

The focus of the original IWRS was on the fundamental data and science that underpins water-related decisions
made every day. Ideas that were merely kernels of thought in the 2012 Strategy have blossomed into important
programs that represent how we do business in Oregon today. Since the release of the 2012 Strategy, Oregon
has made a number of advancements in water resources management, including:

e Dedicated funding for measurement and monitoring, which included the installment of new observation
wells, initiating new groundwater investigations, deploying new stream gages, and continuing a cost
share fund for water use measurement devices.

e Effectiveness monitoring on forest lands

e New water resources planning capacity for agriculture

e Expanded invasive species prevention efforts, through expanded use of boat inspection stations

e Initiated new instream flow studies, and created new protections through designated scenic waterways
e Expanded the Pesticide Stewardship Partnerships to new areas and continued toxics reduction efforts
e Established a statewide groundwater quality monitoring program

e Established a new planning program called place-based, integrated water resources planning with
funding and assistance to support four communities with unique water challenges

e Launched a new funding program called the Water Resources Development Program. Offers grants,
loans, and technical assistance, and includes grants for planning, feasibility studies, and water projects
e Added capacity for inter-agency coordination and collaboration

The 2017 Edition

The Strategy is meant to be a living document, developed and implemented using an iterative process. The
authorizing legislation (ORS 536.220) requires a review and update of the Strategy every five years. This 2017
Strategy continues to champion the goals, objectives, principles, and actions of the first Strategy, and as before,
the fundamental purpose of this document is to better understand and meet Oregon'’s water needs—both
consumptive and environmental—while integrating water quantity, water quality, and ecosystem needs.

The 2017 Strategy again renews its emphasis on data and information, by describing ways in which the state and
its partners can infuse science into their decision-making. Relying on a foundation of science means that
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information must be usable, understandable, and accessible. This document highlights examples where science
is and should continue to be integrated into public policy—through analysis and studies; through delivery to
internet and mobile devices; during training, education, and outreach; as inputs to statute and rule; as inputs
into permitting, regulatory, and funding decisions; and as a basis for water supply, water efficiency, and habitat
restoration projects.

The 2017 Strategy introduces five new areas with supporting recommended actions. They are: planning and
preparation for “extreme events” including droughts, floods, and the Cascadia earthquake; ensuring public
safety/dam safety; providing an adequate presence in the field; strengthening permitting programs for water
quantity & water quality; and, developing additional groundwater protections are new editions to this 2017
IWRS.

The 2017 Strategy is once again an ambitious undertaking, spelling out “what” generally needs to happen, but
not the finer details of implementation. For that level of detail, agencies will need to engage their stakeholders
in a workplan exercise that specifies necessary budget resources, staffing, and timing.

Successful long-term investment in Oregon’s economy and environment requires a foundation of certainty and
law, and this Strategy upholds the rule of law and the long-standing history that supports it. This Strategy
places an emphasis on collaboration and voluntary efforts. It identifies areas where incentives, whether financial,
technical, or policy in nature, could serve as powerful tools for progress. It also identifies where public and
private partnerships could stretch our dollars and further our instream and out-of-stream efforts. Just as
importantly, the 2017 Integrated Water Resources Strategy is not intended to remove or jeopardize existing
water rights or other local, state, tribal, and federal authorizations. The Strategy does not relinquish any existing
authorities.

Organization of the Document

Oregon'’s 2017 Integrated Water Resources Strategy provides a blueprint to help the state focus its efforts
around two key goals— improve our understanding of Oregon'’s water resources, and meet Oregon'’s water
resources needs.

The document is organized into four main chapters that cover the four objectives of the Strategy. Both the goals
and the objectives reflect the authorizing legislation that directed the Department to develop the strategy.
Within each chapter are sections that describe the “critical issues” facing the state. These were developed and
vetted with input and support from advisory groups, agencies, and public input. Each critical issue is addressed
by a “recommended action(s).” Altogether, the 2017 Integrated Water Water Resources Strategy contains more
than 50 recommended actions, each one supported with a set of bulleted items about how one might
implement that action.

Goal 1: Improve our understanding of Oregon’s water resources
Chapter 1 (Objective 1): Understand water resources today
Chapter 2 (Objective 2): Understand instream and out-of-stream needs
Chapter 3 (Objective 3): Understand the coming pressures that affect our needs and supplies

Goal 2: Meet Oregon’s water resources needs
Chapter 4 / Objective 4: Meet Oregon'’s instream and out-of-stream needs
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A Vision for the Future

Changes are coming as a result of aging water infrastructure, a warming climate, and an influx of people moving
to Oregon from warmer, drier regions. These changes are already evident in the water scarcity that persists
throughout the state, particularly in the eastern portions. This affects the decisions of farmers and ranchers,
cities, industry, and other water users. It is also putting pressure on natural streams and aquifers and the plant
and animal species that depend on them for survival.

The already-existing tensions between competing uses and priorities are likely to be exacerbated by these
coming pressures, making them even more challenging to reconcile. With this in mind, this draft Strategy lays
out a number of proactive recommendations that help meet our current and future water needs.

The Policy Advisory Group who helped to craft the original Strategy offered a vision that still holds true today,
noting that:

“50 years from now, our vision is to see everywhere in our State healthy waters,
able to sustain a healthy economy, environment, and cultures & communities.”

Healthy waters are abundant and clean. A healthy economy is a diverse and
balanced economy, nurturing and employing the State’s natural resources and human
capital to meet evolving local and global needs, including a desirable quality of life in
urban and rural areas. A healthy environment includes fully functioning ecosystemes,
including headwaters, river systems, wetlands, forests, floodplains, estuaries, and
aquifers. Healthy cultures and communities depend on adequate and reliable water
supplies to sustain public health, safety, nourishment, recreation, sport, and other
quality of life needs.

~ Policy Advisory Group (2010)

The Policy Advisory Group helping to craft the 2017 Strategy offered more specific observations about the
challenge water conditions face today and how to address those challenges:

“Water is a finite resource with growing demands; water scarcity is a reality in
Oregon. Water-related decisions should rest on a thorough analysis of supply,
the demand / need for water, the potential for increasing efficiencies and
conservation, and alternative ways to meet these demands.”

~ Policy Advisory Group (2016)
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CHAPTER 1 | Understand Water Resources Today

Water is one of the world’s 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.
Oregon has a continuing need to understand its water resources. This includes the form and timing of

precipitation, the location of
groundwater, the quality of the
water, and overall accessibility
to communities, fish, and
wildlife. The state and its
partners serve as stewards of
this public resource—
managing water
simultaneously for economic

Quick Links to Main Sections:

Critical Issue — Further Understand Limited Water Supplies and Systems.....14
Critical Issue — Improve Water Quality and Water Quantity Information......... 19
Critical Issue — Further Understand Our Water Management Institutions.....24
REFEIENCES ...oov ettt bbb 33

development and for environmental

protection.

The 2017 Integrated Water Resources Strategy continues to be a product of inter-agency collaboration. Chief
among these efforts is a commitment to thoughtful and robust data collection, analysis, and sharing with those
engaged in water management and decision-making.

Recommended Actions at a Glance

Critical Issue

Limited Water Supplies and Systems;
Water Management Institutions; and,
Water Quality & Quantity Information.

Recommended Action

1A Conduct Additional Groundwater Investigations

1B Improve Water Resources Data Collection and Monitoring

1.C  Coordinate Inter-Agency Data Collection, Processing, and Use
in Decision-Making

Public Review Draft
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Critical Issue - Further Understand Limited Water Supplies and Systems

In an average year, Oregon'’s lakes, streams, and aquifers accommodate an estimated 100 million acre-feet of
water. Water moves through the land, rock, soils, plants, mountains and valleys at different rates and volumes,
fluctuating with the time of year and weather patterns. The dynamic nature of water makes it challenging to
quantify. Understanding how this complex system works is the key to effectively managing Oregon’s water
resources.

The Status of Oregon’s Water Resources, Water Quality, and Ecosystems

Precipitation

Oregon receives a majority of its precipitation in the winter. In general, Oregon has a rather mild, winter climate.
The climate of the western third of Oregon is characterized by moderate temperatures, wet winters, and dry
summers; about 78 percent of the annual precipitation occurs in the period October to March. The eastern
portion of the state, on the other hand, has greater extremes of temperature but somewhat less seasonal
variation in precipitation. On the east side, about 65 percent of the precipitation occurs in the period October to
March.

The Cascade Range, about 90 miles inland
from the Pacific Ocean, lies parallel to the
coastline and acts as a natural barrier to
marine air masses and the prevailing
westerly winds. This causes a significant
statewide variation in annual rainfall, as
shown in Figure 1-1. In western Oregon
average annual precipitation ranges from
200 inches in places in the Coast Range to
less than 40 inches on the Willamette Valley
floor, and less than 10 inches in parts of
north-central and south-eastern Oregon. In
the winter, much of the precipitation falls as
show at altitudes above 3,500 feet.

Figure 1-1: Average Annual Precipitation

Precipitation does not arrive all at once, but

in a series of storms or events. Each event
B < :0inches [1 100-120inches

generates a unique combination of [ 20-40inches [ 120140 inches
responses from the effected watersheds, — Pl vt

including plant uptake, surface water runoff, B 8o-100inches M >380inches
and groundwater recharge.

Surface Water

Surface water runoff is relatively abundant in Oregon, but it is unevenly distributed with respect to location and
timing. Major river systems drain the Coast Range, Cascades, Klamath, Blue, and Wallowa Mountains, and the
terminal lake basins of the Great Basin. Each of these areas has a distinct topography and plant community,
which interact with climate and geology to produce unique runoff patterns. Floods may occur every few years
in the humid, western part of the state. Although less frequent, floods are not unknown in the semiarid eastern
region. Water shortages common to eastern Oregon can also occur in the western side of the state, especially
during typically dry summers. Snow, and the period during which it melts, plays a major role in shaping annual
hydrographs.
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The arrival of precipitation in Oregon,
whether by rain or snow, stands in stark
contrast to the months in which water
demands are at their peak for most
uses. The accompanying graph shown
in Figure 1-2 demonstrates this
mismatch in timing between supply and
out-of-stream demand. The green line
represents crop requirements that peak
in demand during the months of June,
July, and August. The red line
represents municipal and domestic use
that also peaks in the summer months.
The blue line, by contrast, represents
typical streamflow distribution in
western Oregon, hitting a trough during
those same summer months.

Instream needs are more difficult to
place on a graph, as different species
require streamflow at different times
of the year for different biological
purposes. Generally, in terms of timing,
low streamflows during the summer
months represent the greatest concern
for meeting instream needs.

Surface Water Availability

The Oregon Water Resources
Department has created and continues
to maintain a database of the amount
of surface water available for new
appropriations for most waters in the
state. This database is used to evaluate
new water right applications. Most of
the surface water resources in Oregon
are fully allocated during the summer
months.

Figure 1-3 shows (in blue) where water
is available for live 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 1-2: Typical Timing of Streamflow vs. Demand
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Figure 1-3: Available Streamflow in August
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Increasingly, water users are relying on
tools such as water conservation, re-use,
transferring existing water rights, and
water storage to meet their needs
during the summer months.

Some water is available during the
winter months to allocate for new
instream or out-of-stream uses. Figure
1-4 illustrates (in blue) water availability
for new storage during the month of
January. Many water users, with
authorization, store available surface
water during the winter and early spring
to supplement their water needs.

Groundwater

Water percolates into the ground from
rainfall, snowmelt, man-made projects,
such as irrigation systems, and other
sources. Part of the hydrologic cycle,
water flows below ground under the
forces of pressure and gravity, and
ultimately discharges to the surface
through springs, vegetation uptake,
appropriation through wells, etc.
Movement of water through the
ground varies from days to millennia,
which is relatively slow compared to
the flow of surface water. The ability of
rocks and soils to absorb and transmit
groundwater varies greatly from place
to place in the state.

The most permeable rock formations
occur in the Cascade Mountains and
are composed chiefly of young volcanic
rocks. These host the many large
springs that occur on both sides of the
Cascade Mountains.

Figure 1-4: Available Streamflow in January
(calculated at 50 percent exceedance)

Surface Water Bodies Available Streamflow (CFS)
Lakes No Data [ 100.1 - 1000
Streams No Water Available I 1000.1 - 10000
Administrative Boundaries 0.1-10 H 10000
[ OWRD Basins 10.1-100
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Figure 1-5: Regional Hydrogeologic Units
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sediment aquifers

Quaternary-Late Tertiary
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Late Tertiary basalt aquifers
Middle-Early Tertiary

rock aquifers

Tertiary marine volcanic and
sedimentary rock aquifers

Mesozoic granitic rock
aquifers

Mesozoic-Paleozoic rock
aquifers

Ground Water Restricted
areas

More than a million years ago, swift streams flowing off the Cascade Mountains deposited coarse alluvial
sediments along the eastern part of the Willamette River Valley. These coarse-grained sediments form the
higher production water bearing zones in the Willamette Valley.

Slower moving streams flowing off the Coast Range deposited relatively fine-grained deposits along the western
margin of the Willamette Valley. This difference in character of the alluvial sediments, from one side of the
Willamette Valley to the other, accounts for the great difference in the availability of groundwater in these two

areas.
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In general, the Coast Range and Klamath Mountains are composed of low-permeable rock units. Even though
these areas receive considerable precipitation, the aquifers yield small amounts of groundwater.

Along the coast are many areas underlain by recent sand dune deposits. These areas absorb large quantities of
water and are capable of producing large amounts of groundwater. Other parts of the coast are underlain by
less-permeable marine terrace deposits that make up many of the aquifers along the southern coast.

Much of the north-central part of the state is underlain by a series of very thick, ancient lava flows called the
Columbia River Basalt Group; these are capable of yielding moderate to large supplies of groundwater. The
deeper basalt aquifers do not recharge rapidly; use of water from these aquifers has led to significant declines in
groundwater levels.

In eastern Oregon the central mountains are composed of relatively impermeable rock formations capable of
yielding only small amounts of groundwater. Intermountain basins such as the Baker, Wallowa, and Grande
Ronde Valleys often contain permeable rock formations and moderate natural supplies of groundwater. Much
of the basin and plateau areas of southeastern Oregon contain permeable rock formations and, where these
formations contain water, they generally produce moderate to large amounts of groundwater.

Groundwater Availability

Groundwater development has occurred

primarily in areas where the geologic
conditions are favorable or where
additional surface water is no longer
available. In some locations,
groundwater aquifers are no longer
capable of sustaining additional
development. In the Willamette Valley,
for example, 14 areas have been
completely withdrawn from future uses
or limited to a few, such as domestic use
or fire protection.

The limitations of groundwater extend
beyond quantity. Some aquifers contain
saline water. Others contain area-wide
nitrate contamination resulting from
farming and other land practices.
Groundwater contamination is a serious
issue in some locations in Oregon,
affecting portions of Linn, Lane, and
Benton Counties, the Lower Umatilla
Basin, and northern portions of Malheur
County.

Figure 1-6: Areas with Known Groundwater Issues
(Quality & Quantity)
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Groundwater - Surface Water Interaction

Groundwater is connected to surface water, and because Oregon water law recognizes this important
connection as a fundamental aspect of the water code, the state manages these groundwater and surface water
resources as one. This is called conjunctive management.
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Generally, the Water Resources Department denies or limits groundwater applications in instances where use
from a groundwater 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 Water
Resources Department and U.S. Geological Survey that identified a hydraulic connection between groundwater
and surface water within portions of the Deschutes basin. Because of this connection, new groundwater
withdrawals must now be mitigated with a similar amount of water placed instream, to offset the impact to
surface water flows.

Water Quality

Temperature, sedimentation, and nutrients are the leading causes of pollution that impair Oregon’s rivers and
streams. Impaired water quality drives up the cost of water treatment and limits access to clean water for fish,
drinking water, agriculture and recreation.

More than 1,530 water bodies are impaired and not meeting water quality standards, including more than 70
lakes and reservoirs, and about 24,500 stream miles. The accompanying map, based on DEQ’s 2010 Integrated
Report for the Clean Water Act, shows impaired waterbodies throughout the state, where some locations still
need a Total Maximum Daily Load plan (TMDL)

for one or more pollutants, and others do not. Figure 1-7: Surface Water Quality (2010)
Water Quality Limited Waters
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are the two most common water quality issues.

Source: Oregon DEQ, Nov. 20, 2012

Groundwater contamination is also a serious

issue in some areas of Oregon. Ambient groundwater quality studies over the past 20 years and routine
monitoring of public water supplies found that 35 of 45 study areas show some impairment or reason for
concern. Nitrate is the most commonly detected contaminant in groundwater, followed by pesticides, volatile
organic compounds, and bacteria. In recent years, the Department of Environmental Quality has conducted a
few groundwater studies a year in areas where groundwater is especially vulnerable to contamination. The
Department of Environmental Quality shares this information with local groundwater users to inform them
about their drinking water quality and potential contamination risks.
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Impaired Ecosystems

Many species depend on Oregon’s water resources. One way of tracking the status of both water quality and
ecosystem health is through the use of a designated indicator species. The health of an indicator species can
be a sign of overall ecosystem health and can offer early signs of stress, such as disease or pollution.

The most visible indicator species are 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, has listed 27 Pacific salmonid species under the Endangered
Species Act, and has delisted zero species.

By contrast, the U.S. Fish and Wildlife Service, which monitors non-anadromous species, removed the Oregon
chub from the list of threatened and endangered species due to successful recovery®. The Oregon chub, a
small minnow unique to the Willamette River Basin, is the first fish ever to be delisted. The status of two other
Oregon species are also improving; the Modoc sucker is proposed for delisting and the Borax lake Chub is
recommended for reclassification from endangered to threatened.

Critical Issue — Improve Water Quality and Water Quantity Information

Improving our knowledge of water resources requires investments in inter-agency work, scientific modeling
tools, and platforms to share information with the public and other partners.

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

Data-sharing among agencies allows them to make informed decisions and manage water resources more
efficiently. As one example, the Oregon Department of Forestry uses water right information from the Water
Resources Department to determine whether forest streams are sources of domestic drinking water. Streams
that serve as a drinking water source trigger more stringent forestry protections.

The Oregon Department of Environmental Quality and Oregon Department of Fish and Wildlife provide
information and advice to properly evaluate water allocation decisions made by the Water Resources
Department. Their understanding of species and water quality needs helps determine whether a proposed use
of water is in the public’s interest. 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.

Monitor and Evaluate Groundwater Levels

Accurate location information and water level data are critical for assessing groundwater resources. Prior to
conducting groundwater studies in a basin, it is necessary to establish long-term water level data sets to
accurately evaluate climatic, seasonal, and groundwater development impacts on the aquifers. Today, there are
378 active state observation wells in Oregon. Since 2013, the Oregon Legislature has dedicated funds in Water
Resources Department’s budget to help expand this network with dedicated state observation wells, to which
staff have year-round access. The process of siting these wells is spelled out in more detail in the Department'’s
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2016 Monitoring Strategy’. Expanding the network of observation wells helps in basins where the state plans to
work with the U.S. Geological Survey on cooperative groundwater studies.

Figure 1-8: Water Resources Department’s 2016 Monitoring Strategy

The state needs to maintain and add to its monitoring networks to augment
its long-term record, fulfill its day-to-day management responsibilities, and
identify changing trends.

Installing and maintaining additional monitoring stations such as observation
wells, streamflow gages, rain gages, snow survey equipment, soil moisture
sensors, and AgriMet weather stations will need to be done in strategic
locations, and will need to answer a growing list of questions. For many of MONITORING STRATEGY
these questions, monitoring stations will be more effective if they are paired
(e.g., an observation well in tandem with a streamgage, or a snow survey site
in partnership with an observation well).

OREGON WATER RESOURCES

For more information about how the state is evaluating and expanding its
monitoring network, see the Water Resources Department’s 2016 Monitoring
Strategy.

Conduct Groundwater Basin Studies

Oregon has a need for additional basin studies to further understand the relationship between groundwater and
surface water, and the availability of both. Conducting groundwater investigations is a priority for the state,
which typically evaluates groundwater resources at the basin scale through cooperative, cost-share programs.
These investigations result in a conceptual model of the basin, including a description of the geology of the
basin and a water budget, showing overall volumes of groundwater recharge, discharge, and dynamic storage. A
numerical groundwater flow model is also developed and used to better understand the outcome of potential
management scenarios.

The Water Resources Department has completed cooperative basin studies in three areas (Deschutes,
Willamette, and Klamath) and is currently working with the U.S. Geological Survey on a study in the Harney Basin
in the “Greater Harney Valley Groundwater Area of Concern.” The state has prioritized additional basins for
subsequent groundwater studies. Priority Basins include:

e The Umatilla Basin's Walla Walla Sub-Basin, where senior basalt groundwater users are not receiving
their usual and customary amount of water.

e The Umatilla Basin's Lower Umatilla Sub-Basin, where senior surface water users are asking the
Department for help because of cumulative impacts on the groundwater resource.

e The Hood Basin's Fifteen Mile Creek, where there are declining groundwater levels and indications
that groundwater extraction is affecting surface water flow.

e The Grande Ronde Basin, where residents have asked the Department to identify potentially
available groundwater and to describe potential over-allocation.

e The Powder Basin, where the county and community have asked the Department to identify
potentially available groundwater and to describe potential over-allocation.

e Basins with less productive aquifers, including the Umpqua, Rogue, and coastal basins.
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Evaluate Groundwater Administrative Areas

The Water Resources Department oversees more than 20 groundwater administrative areas, which include
limited/classified areas, critical areas, and withdrawn areas, designated because water levels were declining at
unsustainable levels.

Groundwater limited areas contain a number of five-year groundwater permits. These permits are scheduled to
expire at different times. The goal is to review and renew these time-limited permits to a common date, and
then review the administrative area as a whole every five years, deciding whether to approve time-limited
permits as a group. This would help staff provide a more consistent review for well owners and more efficient
use of time.

Administrative areas should be periodically re-evaluated to assess water level trends, boundary accuracy, and
whether these designated areas are meeting the goals of groundwater stabilization, groundwater recovery, and
protection of existing water users. Some previously designated areas may need to have their designations
changed or borders adjusted. In addition, the state needs to dedicate resources to determine whether
additional areas of the state require groundwater designations, and if so, to what degree. Such areas could
include portions of the Umatilla, Hood, Willamette, Deschutes, and Klamath Basins.

Improve Groundwater-Related Records

Well owners, consultants, and agencies need better information about Oregon'’s water wells, which are
described below.

Well Location Information — Oregon currently has inadequate documentation of the number, location, and
average water use of private drinking water wells. An estimated 230,000 private drinking water wells exist today,
with several thousand more drilled each year. 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, requirements were put in place to obtain more precise location information for newly drilled exempt-use
wells; in 2014 the state updated its online mapping program to help well drillers and landowners record the
location of new and existing water wells.

Physical Access — Measuring tubes help to ensure
accurate measurements or samples can be taken in
water wells, without getting tangled in pumps or
wires. 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. * Partner with US. Geological Survey to conduct and
cost-share additional groundwater recharge

studies and basin investigations

Recommended Action 1.A
Conduct Additional Groundwater Investigations
How to implement this action:

e Install and maintain dedicated state observation
wells in priority basins

Scheduled Measurements — Agency scientists collect

baseline information at the start of each irrigation *  Evaluate groundwater administrative areas

season, before any significant groundwater pumping ¢ Locate and document water wells

begins. This activity is a high priority because it e  Ensure high-quality groundwater level
contributes to Oregon’s long-term understanding of measurements, installing measuring tubes and
the resource. If measurements are not taken each making scheduled measurements

spring, opportunity for measurement—and therefore
good information—is lost.
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Monitor and Evaluate Surface Water Flows

The Water Resources Department operates more than 250 stream and reservoir gages throughout the state,
maintaining a 100-year record for many of them. This network of gages informs water planning, permitting, and
management. About 200 of these gages are operated as near real-time, and transmit data once every hour.
Since 2013, the Oregon Legislature has dedicated funds to help expand and maintain the state’s stream gaging
network. The Department also hosts access to 345 gages operated by other cooperators, including the U.S.
Geological Survey (USGS).

Operating a stream gage network

requires trained hydrographic Figure 1-9: Active Surface Water Gaging Stations
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This network of stream gages is
important in the management of
Oregon’s surface water and
groundwater resources. It is used by a
variety of agencies and other entities for
making daily decisions, protecting and

monitoring instream flows, forecasting

floods, designing infrastructure such as bridges and culverts, planning for recreational activities, better
understanding how much water is available for new uses, and tracking long-term trends such as climate change
and drought. The Oregon Department of Environmental Quality (DEQ), for example, uses streamflow data to
calculate the loading capacity of certain pollutants during development of TMDL plans to improve water quality.

Currently, the state lacks sufficient capacity to maintain and process data from its network of stream gages in a
timely fashion. This has resulted in a backlog of unprocessed records and has hindered the Department’s ability
to share valuable water resources information. The public can access these records in their provisional state, but
not in final form. The 2017 Oregon Legislature considered a budget request for additional staff resources to
process these records.

Monitor and Evaluate Groundwater Quality

During the past few decades, dwindling budget resources and other water quality priorities have significantly
decreased groundwater quality protection efforts. In the early 1990s, DEQ had 12 staff dedicated to the
groundwater quality program. By the early 2000s, program staff had decreased to five. The groundwater
program only consisted of technical assistance, minimal statewide coordination, and implementation of
groundwater monitoring and restoration activities in three designated Groundwater Management Areas
(GWMAs) — Northern Malheur County, the Lower Umatilla Basin, and the Southern Willamette Valley.
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To obtain a more comprehensive understanding of the water quality conditions of groundwater resources
outside of the GWMAs, the 2013 Oregon Legislature provided funds for DEQ to implement a Statewide
Groundwater Monitoring Program. It was designed to identify: a) areas of the state that are especially
vulnerable to groundwater contamination; b) long-term trends in groundwater quality; c) at risk populations; d)
the ambient quality of the groundwater resources; and e) emerging groundwater quality problems.

Under this monitoring program, DEQ has been able to identify that nitrate levels in groundwater exceed
drinking water criteria in several areas of the state. In 2015, DEQ conducted its first groundwater quality study
in the mid-Rogue River Basin, sampling approximately 100 domestic wells over two sampling events in the
spring and fall. Similar studies in the North Coast basins of Clatsop and Tillamook counties and the Walla Walla
River Basin in Umatilla County followed. DEQ collected high-quality data on nitrate, arsenic, coliform bacteria,
and pesticide concentrations in groundwater for more than 270 wells. DEQ identified areas of groundwater
contamination, as well as potential health risks from the contaminated groundwater, informing each user of this
risk and providing educational and technical resources to address those risks. For each study area, DEQ plans to
provide a brief data summary and technical report. Currently, resources are not available for an in-depth
analysis of the results, but the data are available for the public and outside organizations to use to support local
programs and outreach activities.

With continued funding, DEQ plans to rotate to new study areas around the state and will be working closely
with local organizations and interested participants. Continuation of this type of collaborative and widespread
monitoring will help fill in the gaps regarding groundwater quality around the state.

Monitor and Evaluate Surface Water Quality

The Oregon Departments of Forestry, Agriculture, and Environmental Quality have numerous water quality data
needs. Updating water quality standards and developing TMDLs helps ensure that waterbodies are sufficient to
support multiple beneficial uses, including protection of public health, recreational activity, and aquatic life.

The concentration levels of some nonconventional pollutants, such as sediment, in Oregon’s rivers, lakes, and
streams have not been adequately determined. Oregon needs to expand the scope and pace of the state-wide
water quality monitoring and assessment program, providing information on the status and trends of water
quality, causes of impairment, and effectiveness of pollution abatement actions.

Monitor and Evaluate Habitat Conditions and Watershed Functions

The Oregon Department of Fish and Wildlife, Oregon Watershed Enhancement Board, and other agencies have
significant responsibilities in the area of habitat and watershed monitoring. Habitat and watershed function
monitoring includes evaluating channel morphology, 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 Oregon Watershed Enhancement Board keeps a restoration inventory of more than 17,000 completed
projects since 1995. This database is the single largest source of restoration project information in the western
United States, and it 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 should evaluate the efficacy of floodplain, wetland,
riparian, and other restoration programs to help identify future restoration projects with the greatest potential to
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Recommended Action 1.B
Improve Water Resources Data Collection
and Monitoring

improve water quality and quantity. Assessing and
documenting best management practices from
previous restoration efforts is essential to ensure
effective and efficient restoration. The Oregon
Department of Fish and Wildlife plans to update »  Use agencies’ monitoring strategies, or similar
streamflow priority restoration areas using new methods, to design and maintain monitoring
species distribution and climate change information. Pt

How to implement this action:

e Prioritize basins for data collection and monitoring

Recognizing that further investments in monitoring e  Establish quality assurance procedures to verify the
are needed and given the limited funding and accuracy of water use and other data

staffing resources, Oregon is in the process of e Improve agency capacity to collect and analyze
creating guidance for prioritizing watersheds/basins data, bringing records to final form

for data collection and monitoring. There are some e Implement an on-going state-wide groundwater
watershed-based tools available today to prioritize quality monitoring program

sensitive water bodies and habitat for future e Update water quality standards and develop
restoration efforts. These include Endangered additional TMDLs as necessary

Species Act Recovery Plans, the Oregon e Increase the number of stream gages with
Conservation Strategy, watershed assessments and reportable water temperature data to support
action plans, Oregon rapid wetland assessment water quality programs

protocol, the stream functional assessment method, e Monitor habitat and watershed conditions and
and streamflow duration assessment method. evaluate the effectiveness of restoration efforts

Critical Issue - Further Understand Our Water Management Institutions

No agency has sole jurisdiction when it comes to water management. In Oregon, all water is publicly owned,
and there are many public and private organizations with specific responsibilities and authorities related to the
management of water resources. These organizations reside at the local, state, federal, and tribal level and each
has a different mission, funding base, and constituency.

Stakeholders have expressed frustration over the difficulty agencies have coordinating their policies, reconciling
their sometimes opposing mandates, and gaining much-needed efficiencies. Although the IWRS contains many
necessary recommended actions, it remains difficult to coordinate between and among them because of the
numerous agencies involved. Members of the 2017 Policy Advisory Group called for strengthening the
connections between and among the recommended actions in the Integrated Water Resources Strategy,
recognizing that this takes additional time, staff, and resources on the part of agencies and their partners.

For instance, such connections include groundwater and surface water interactions, supply and demand
analyses, instream needs and consumptive demands analysis, water quality and water quantity challenges, and
land-use and water management. The opportunity to strengthen such connections may come during budget
preparation, legislative negotiations, coordinated fieldwork, coordinated permit reviews, and place-based
planning.

The 2017 Strategy recognizes the importance of Oregon’s legal, scientific, and institutional foundation and
commits to continuing and strengthening it. Oregon has set the standard among states in several areas of water
resources policy and innovation. Many of the laws noted in the following timeline represent “the first in the
nation” and have served as a strong foundation for economic development, environmental restoration, and
protection of human health in Oregon.
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Timeline of Water Resources Management

Oregon enacts a state law prohibiting pollution of
waters used for domestic or livestock purposes.
Oregon’s first fish screening law protects fish from
injury or mortality in diversion ditches, machinery, or
irrigated fields.

Oregon Water Code creates a system of water
allocation and distribution.

Oregon Legislature establishes water rights for the
use of groundwater in eastern Oregon.

Oregon Legislature establishes current dam safety
laws.

Oregon Ground Water Act authorizes the state’s
management of groundwater resources statewide.
Columbia River Treaty between the United States
and Canada brings significant flood control and
power generation benefits to both countries.
Oregon's Beach Bill gives the public free and
uninterrupted use of the beaches along the Oregon
Coast.

Oregon's Removal-Fill Law, established in 1967 and
amended in 1971, requires landowners who plan to
remove or fill materials in wetlands or waterways to
obtain a permit from the Department of State
Lands.

Oregon Scenic Waterways Act maintains the free-
flowing character of designated rivers and lakes in
order to support recreation, fish, and wildlife uses.
Oregon Forest Practices Act regulates commercial
forest operations on non-federal forestlands,
including management of soil, air, water, fish, and
wildlife resources.

Federal Clean Water Act regulates the water quality
of streams, lakes, rivers, and estuaries.

Federal Endangered Species Act makes all species of
plants and animals, except pest insects, eligible for
listing as endangered or extinct.

Oregon Land Use Act requires all cities and counties
to develop comprehensive plans to address land-
use problems and concerns.

Federal Safe Drinking Water Act, amended in 1996,
regulates the quality of drinking water delivered
through community water systems.

Oregon Instream Water Right Act recognizes water
instream as a beneficial use and authorizes instream
water rights.

Oregon Groundwater Quality Protection Act is
passed to conserve, restore, and maintain the high
quality of Oregon’s groundwater.

Oregon's “No Net Loss” Wetlands Policy is designed
to maintain the acreage, functions, and values of the
state’s wetlands.

1989 ----

1993 ----

1997 ----

2000 ----

2001 ----

2005 ----

2006 ----

2007 ----

2009 ----

2010 ----

2011 ----

2012 ----

2013 ----

2015 ----

2015 ----

A Water Allocation Policy ensures that waters of the
state are allocated within the capacity of the
resource and protected from over allocation.

The Oregon Agricultural Water Quality Management
Act provides a mechanism for agricultural
operations to address water quality problems in
watersheds.

The Oregon Plan for Salmon and Watersheds helps
restore healthy watersheds that support the
economy and quality of life in Oregon.

The Water Resources Commission adopts a Water
Measurement Strategy, focusing on diversions with
the greatest impact on streamflows in areas with the
greatest fish needs.

Oregon'’s State Tribal Government-to-Government
Law passed, directing state agencies to take tribal
interests into account when developing policies or
implementing programs that affect Tribal interests.
The Deschutes Groundwater Mitigation

Program was developed to provide for new
groundwater uses while maintaining scenic
waterway and instream water right flows in the
Deschutes Basin.

The Oregon Conservation Strategy provides an
action plan for the long-term conservation of
Oregon's native fish and wildlife and their habitats.
Oregon Legislature establishes an Environmental
Justice Task Force, calling for a greater voice and
protection for underrepresented groups in agency
decisions.

Oregon Legislature establishes an Ecosystem
Services Policy, focusing on the protection of land,
water, air, soil, and native flora and fauna.

Oregon Fish Consumption Rate revises human
health criteria based on a per capita fish
consumption rate of 175 grams/day—the most
protective human health criteria in the nation.

The Environmental Quality Commission approved
rules allowing the Department of Environmental
Quiality to begin issuing Graywater Permits to
reduce demand on other sources, such as potable
water, surface water and groundwater.

Oregon adopts its first Integrated Water Resources
Strategy, a blueprint for meeting the state’s
instream and out-of-stream needs.

Oregon delivers the Klamath Adjudication Findings
of Fact and Order of Determination to Klamath
County Circuit Court.

The first and only delisting of a fish species under
the Endangered Species Act is the Oregon Chub.
The Oregon Legislature provides initial funding for
Place-Based Integrated Water Resources Planning.
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Understand How Water Quantity is Managed

Doctrine of Prior Appropriation

Since 1909, Oregon’s Water Code has created a system of water allocation and distribution throughout the
state. Under Oregon law, all water belongs to the public. With few exceptions, water users must obtain a
permit from the Water Resources Department to use water from any source. Landowners with water flowing
past, through, or under their property generally do not automatically have the right to use that water without
authorization from the Department, although some uses are exempt from permitting requirements. Oregon'’s
water laws are based on the principle of prior appropriation, meaning that the first person to obtain a water
right on a stream is the last to be shut off in times of shortage.

Permits

In 1989, the Water Resources Commission directed the Water Resources Department to develop an allocation
policy and establish a water availability program. The resulting tool, based on a historic hydrologic record, helps
to evaluate whether new surface water proposals would be able to utilize surface water at least eight out of
every ten years. The amount of water available for new uses is affected by hydrologic conditions and existing
uses of water, including groundwater uses that can interfere with and diminish surface water flows. When
Oregon evaluates new requests for out-of-stream uses, it accounts for the needs of existing users, including
established instream protections.

The Water Resources Department administers almost 90,000 water rights for both instream and out-of-stream
uses, and on a daily basis it evaluates applications for new uses and changes to existing rights. Unlike the
relationship the Oregon Department of Environmental Quality and Oregon Health Authority have with the U.S.
Environmental Protection Agency, there is no federal counterpart agency that oversees the functions performed
by the Water Resources Department.

Understand How Water Quality is Protected
The Clean Water Act

The primary regulatory tool used to reduce or prevent pollutants from entering waterways is the Federal Clean
Water Act, which requires states to establish water quality standards to protect all beneficial uses of water.
Indian tribes also have authority under the Clean Water Act to adopt and implement water quality standards on
reservations. In Oregon, the Department of Environmental Quality (DEQ) administers the Clean Water Act with
oversight from the U.S. Environmental Protection Agency.

According to the Clean Water Act, each state must assess the quality of water bodies across the state. The state
must then develop Total Maximum Daily Loads (TMDLs) and implementation plans for all waterbodies that do
not meet the state’s water quality standards. Certain federal, state, and local governments and agencies,
including cities, counties, and special districts become Designated Management Agencies with authority to
manage and regulate water pollution resulting from many different sources that are listed in the TMDL.

Permits

To regulate the discharge of pollutants from point sources (e.g., the pipe of an industrial facility or wastewater
treatment plant), Oregon DEQ issues National Pollutant Discharge Elimination System permits. DEQ also issues
Water Pollution Control Facility permits to regulate the point source discharge of wastewater onto land. Both of
these permits limit the amount of pollution that can be discharged and require that specific practices be
followed to protect surface waters and groundwater aquifers. Permittees are required to monitor and report
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discharges to DEQ, which then reviews these reports and conducts site inspections to ensure that permittees
comply with the requirements.

Other Relevant Water Quality Laws

Oregon'’s Agricultural Water Quality Management Act administered by the Department of Agriculture, Forest
Practices Act administered by the Department of Forestry, and the Groundwater Quality Protection Act
administered by DEQ significantly contribute to the state’s water quality protection efforts. The Groundwater
Quality Protection Act was adopted in 1989 in recognition of the need to prevent contamination of groundwater
resources, to conserve and restore the resource, and to maintain the high quality of Oregon'’s groundwater
resources for present and future uses. All state agencies’ rules and programs must be consistent with the goal
of protecting drinking water resources and public health. The DEQ has primary responsibility for implementing
groundwater protection in Oregon and uses a combination of water quality and land use programs to
implement the Act.

Understand How Ecosystems Are Protected

The Endangered Species Act

The purpose of the federal Endangered Species Act (ESA) is to protect and recover endangered or threatened
species and the ecosystems upon which they depend. “Endangered” means a species is in danger of extinction
throughout all or a significant portion of its range. “Threatened” means a species is likely to become
endangered within the foreseeable future. This law is administered by the U.S. Fish and Wildlife Service and the
National Marine Fisheries Service. The U.S. Fish and Wildlife Service has primary responsibility for terrestrial and
freshwater organisms. The National Marine Fisheries Service has responsibility for marine wildlife such as
whales and anadromous fish such as salmon.

Led by the Department of Fish and Wildlife, Oregon participates in the development of recovery plans for its
ESA-listed fish species. These plans provide an informed, strategic approach to recovery that is based on
science and supported by stakeholders. They allow for adaptive management over time as new information is
acquired. Coordinated action with citizens, and other local, state and federal agencies is essential for successful
implementation.

Other Relevant Ecosystem Laws

Oregon established its first fish screening laws more than 100 years ago. Providing fish passage over man-
made dams and diversions has also been a requirement since before statehood. Today, the state may require
fish screens, passage, or bypass devices as a condition of new uses (permits) or authorized changes to an
existing water right (transfers). The Oregon Department of Fish and Wildlife oversees the state’s fish screening
and fish passage programs.

Although Oregon’s wetland management and protection programs date back to the early 1970s, legislation
passed in 1989 adopted clear policies directed at maintaining the acreage, functions, and values of the state’s
wetlands. Oregon has adopted goals of no net loss of freshwater wetlands, administered by the Department of
State Lands, and a net gain of estuarine (coastal) wetlands, administered by the Department of Land
Conservation and Development.
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Understand How Instream Flows Are Protected

Protecting streamflow and lake levels needed to support public uses is a high priority for Oregon, particularly
for rivers, streams, and lakes that provide significant public benefits.

Oregon’s Scenic Waterways Act

Oregon'’s Scenic Waterways Act has created one of the most extensive scenic waterway systems in the country,
with more than 1,100 river miles protected. The Act was passed in 1970 to maintain the free-flowing character
of designated rivers and lakes in quantities necessary to support recreation, fish, and wildlife uses.

The Scenic Waterways Act specifically
prohibits construction of dams or other
impoundments within a scenic waterway.
It limits new surface water rights within or
above scenic waterways. It also limits new
groundwater rights, if groundwater
pumping (individually or cumulatively) will
measurably reduce surface water flows.
Land use activities that can affect a scenic
waterway or adjacent land, such as
constructing roads or buildings, mining,
and forest harvesting, are limited or
regulated by this Act. The Oregon Parks
and Recreation Department has primary
responsibility for implementing the Scenic
Waterways Act and consults with several
natural resources agencies, including the
Water Resources Department.

Oregon’s Instream Water Right Act

Oregon’s 1987 Instream Water Right Act
was designed to protect instream flows by
establishing instream water rights. The
Department of Fish and Wildlife, Parks and
Recreation Department, and Department
of Environmental Quality can submit
applications to protect water instream.
More than 900 instream rights have been
established through this process, and are
held in trust on behalf of the public by the
Water Resources Department. These
rights are usually set for a certain stream
reach or at a specific point on the stream.
Instream water rights have an established
priority date, which means they can be
regulated for in the same way as other
out-of-stream water rights.

Figure 1-10: State Scenic Waterways and Contributing Areas

Figure 1-11: Instream Water Rights
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Even as far back as the 1950s, Oregon put streamflow protections in place to support aquatic life and protect
water quality. The state has converted more than 500 of these protections, called “minimum perennial
streamflows” into instream water rights.

Since adoption of Oregon'’s Integrated Water Resources Strategy in 2012, the Department of Fish and Wildlife
has been working to implement actions that improve protection of instream flow.

Understand How Public Health Is Protected

The Safe Drinking Water Act

The 1974 federal Safe Drinking Water Act, combined with the Clean Water Act, provides a powerful set of tools
for states to protect public health related to water. The Safe Drinking Water Act requires the U.S. Environmental
Protection Agency to establish and enforce standards that public drinking water systems must follow. EPA
delegates primary enforcement responsibility (called primacy) to state and tribal governments, with certain
requirements.

The Safe Drinking Water Act was amended in 1986 and 1996. The Act, and these amendments, created a
coordinated set of programs and requirements to help water system operators make sure they have a safe
supply of drinking water.

In Oregon, public water systems with more than three hookups or serving more than 10 people year-round are
regulated by the Oregon Health Authority. More than 3,400 public water systems serve 89 percent of Oregon'’s
population, or about 3.4 million people. Oregon’s public water systems are fed by more than 200 surface water
diversions and almost 3,000 groundwater wells. Each year, drinking water providers must report to their
customers the results of mandatory water quality testing they perform on their potable water supplies.

Addressing the causes of waterborne diseases — In the 1970's, Oregon experienced 15 waterborne disease
outbreaks, including events at Crater Lake National Park in southern Oregon and Government Camp on Mt.
Hood. Events such as these, illustrated the need for rigorous national drinking water standards.

Although Oregon initially declined sole responsibility, or “primacy,” for the 1974 Safe Drinking Water Act, the
state did establish a state program in the early 1980s. The program operated in tandem with the U.S.
Environmental Protection Agency (EPA) until Oregon assumed primacy in 1986.

Oregon focused on the continuing community waterborne disease problem, whose root cause was the use of
unfiltered surface water sources from forested mountain watersheds. Although crystal clear and apparently
pristine, these sources contained environmental pathogens, especially Giardia. Fifty-five communities with
unfiltered surface water sources installed treatment, connected to others, or drilled wells because of the 1975
EPA turbidity standard. An additional 48 communities and 113 non-community water systems with unfiltered
surface water sources, and others whose groundwater sources were under the direct influence of surface water,
made improvements because of the Surface Water Treatment Rule established under the 1986 amendments.
Only four unfiltered communities in Oregon qualified for filtration exceptions, and three of those are now
making improvements to meet the Long-Term 2 Enhanced Surface Water Treatment Rule established under the
1996 amendments.

Water systems also experienced difficulties with coliform bacteria, lead and copper, volatile organic chemicals,
and disinfection by-products. Baker City, using an unfiltered surface water supply, experienced a
cryptosporidium outbreak in 2016 and the City of Portland took its unfiltered Bull Run water supply off-line
temporarily in 2017 to address cryptosporidium issues as well.
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National drinking water regulations are legally enforceable. Both EPA and the Oregon Health Authority can take
enforcement actions against water systems that are not meeting safety standards. These programs and
requirements help prevent contamination at the water source, through treatment processes, and at the tap to
provide a safe supply of drinking water for consumers.

Lead in Public Drinking Water — The presence of lead in drinking water has garnered national attention in
recent years. The unsafe lead levels found in Flint, Michigan's public water system in 2014 ultimately led to the
EPA issuing an emergency order to protect public health and make sure the public has access to testing and
sampling results.”

While found naturally in the earth’s surface,
lead can also leach from plumbing fixtures into
drinking water in homes, schools, correctional
facilities, and businesses. Drinking water with
more than 15 parts per billion of lead over long
periods of time can negatively affect human
health, particularly among infants and children

Figure 1-12: Lead Testing in Public Schools

In June 2016, the Oregon Health Authority
developed a statewide plan to reduce student
exposure to lead in drinking water,
recommending that school districts conduct
testing.’®

In August 2016, the Oregon Board of Education
adopted new rules mandating that school @ Results received
districts and public charter schools submit a ® Results not recelved

. @ School run water system
plan to test for lead and communicate the
findings.®

State health and education officials have launched an interactive mapping tool for accessing water test results
for lead in Oregon schools. The map shown in Figure 1-12, downloaded from this new tool, shows which public
schools tested for lead during 2016. Schools continue to test, fix problems, and retest to ensure safe drinking
water.

Water Quality in 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. A
homeowner selling a property with a drinking water well must 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 Oregon Health Authority. The data provides a broad overview of groundwater quality in the
state. Most domestic well tests (88 percent) show nitrate levels below 3 milligrams/liter (mg/L), reflecting
background groundwater quality. Approximately 12 percent of the tests showed nitrate levels above
background groundwater quality. About 1.6 percent of the wells tested exceeded the federal drinking water
standard of 10 mg/L. Regarding arsenic, 63 percent of tests did not detect arsenic while 10 percent of the tests
detected arsenic at levels above EPA’s Safe Drinking Water Standard (SDWS) of 10 micrograms/liter (ug/L).
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Enhance Data Coordination

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. The Natural Resources Conservation
Service, the National Weather Service, and the United States Geological Survey are three such agencies. Three
additional federal agencies, the Army Corps of Engineers, Bureau of Reclamation, and the Bonneville Power
Administration are key partners in the operation and contract management of key pieces of water infrastructure,
including reservoirs used for power production, irrigation, and flood control.

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: 1) better
integrating federal, state, and local data collection efforts, while adhering to quality control standards; 2)
improving data collection standards, manuals, training, and technical support; 3) providing on-line platforms for
data submittal and quality control; 4) adding remote and real-time monitoring to existing stations; and 5)
processing the backlog of water quantity and water quality data. The lack of stable resources to maintain the
state’s monitoring networks, to collect and share data, to conduct studies, and to develop modeling tools has
presented a significant, ongoing challenge.

Make Water-Related Information Available Electronically

Water-related program information, contact information, and data are often not available from agencies, or
sometimes difficult to find and use. Agencies are trying to keep fact sheets and how-to-guides accurate and
up-to-date. While agencies have made great strides scanning older documents and making newer documents
available online in a searchable format, investments in information technology have declined in recent years,
causing agencies to fall behind their private sector counterparts in entering backlogged information and making
it available.

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. Agencies at all levels of government need to
upgrade websites, file transfer protocol or “FTP” sites, and other electronic means to make water-related
information readily available and usable. The Water Resources Department has a number of web services
accessible to the public, such as water rights, well logs, and streamflow data. Students and other stakeholders
have asked whether they could write applications supported by hand-held devices, repackaging agency
information for public use. In an era of “crowd sourcing,” “open source code,” and “open standards,” this is an
example of open standards (i.e., providing public access to agency data for use on multiple platforms).
Supporting such efforts can extend the reach and use of agency information more quickly than agencies can
deliver on their own.

Invest in Decision-Support Tools

Increasingly, communities are asking state agencies for technical assistance in understanding future scenarios
related to climate change, energy and economic development, and the implications of various land use policies
on water resources and management. Scenario exercises are helpful for demonstrating what the range of
results would be if a community were to invest in one water project instead of another, or if it were to invest in a
combination of projects. Running data-intensive scenarios is typically outside the financial and technical
capacity of local governments.

Various decision-support tools are described in more detail throughout this document and include: the Water
Availability Reporting System, a Drought Early Warning System, Mapping Evapo-Transpiration using high
Resolution and Internalized Calibration (METRIC), groundwater recharge studies, instream flow studies, water
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quality monitoring programs, floodplain restoration programs, and precipitation / flood forecasting tools. These
tools need to be periodically updated.

For instance, the Water Availability Reporting System was established in the 1990s for the purposes of
calculating the amount of water available for allocation. The underlying hydrologic data is from the 30-year
period 1958 through 1987. Science agencies, including the National Weather Service and Natural Resources
Conservation Service update their base period every ten years and are now working from a base from 1980 to
2010. The Water Resources Department proposes to update its system to match those same base years.

The state needs to invest in the tools and scientists needed for developing and testing future scenarios.
Developed transparently and at the appropriate local scale, such scenarios can provide powerful tools for
decision-making and help prioritize investments in water resources projects, including economic development,
flow, and habitat restoration efforts.

Invest in Inter-Agency Work

The state could do better when it comes to integrating agency functions related to water. In 2013, the state
“mapped” Oregon’s major water-related institutions,” documenting their involvement in water resource
management at the local, state, federal, and tribal levels. This document describes each entity’s area of
responsibility, relevant programs, available data, and areas of interaction. The document was developed to
strengthen the public’s understanding of inter-agency linkages. It may also help identify areas where agencies
can improve coordination in data collection, field work, and decision-making. Such a tool is difficult to keep up-
to-date, and should be revised regularly.

One example where agencies have recently collaborated to improve their processes is in the review of water
right permit applications. The Departments of Fish and Wildlife, Environmental Quality, and Water Resources
have redesigned forms, process flow, and online collaborative workspace in order to process applications more
efficiently and consistently.

Another example of collaboration is the state’s LIDAR program (Airborne Light Detection and Ranging). This is a
remote sensing tool that has provided three-dimensional surface terrain data for about one-quarter of the state
— the coast, the Willamette Valley, and most of the Klamath, Deschutes, and Rogue Basins. These data help
create flood hazard maps, evaluate tidal channel topography, locate infrastructure, model water quality,
delineate wetlands, evaluate habitat restoration, assess hazards, and inventory forests. The Department of
Geology and Mineral Industries, the lead agency for LIDAR acquisition in Oregon, has been supervising and
coordinating the collection of large areas of LIDAR data in Oregon and adjacent states since 2006.

A Strategic Enterprise Approach to Monitoring

Oregon'’s Stream Team was created in June 2013 and is made up of many of the state’s natural resources
agencies all which monitor Oregon’s waters for various public purposes. State agencies that make up this team
include:

e Department of Agriculture e Oregon Health Authority

e Department of Environmental Quality e Oregon State’s Institute of Natural Resources
e Department of Fish and Wildlife o  Water Resources Department

e Department of Forestry e  Watershed Enhancement Board

e Department of State Lands
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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 Integrated Water Resources Strategy, improving water resources
data collection and monitoring by coordinating inter-agency efforts.

Thus far, 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, providing agencies the

opportunity for input on statewide water-related
monitoring issues, such as review and input on new ReconTmended Action 1.C )
streamgages, harmful algae bloom coordination, Coordinate Inter-Agency Data Collection,
environmental data management strategies and more. ezl 1 s (L a0

How to implement this action:
The Stream Team is currently drafting an inter-agency | ® Help homeowners test water quality in private
statewide monitoring strategy and planning a “water drinking water wells; update real estate transaction
monitoring summit” event for the North Coast basin in database
2018. A similar gathering was held in Northeast e Improve coordination of data sets
Oregon in 2013 with great success and positive e Improve data availability using on-line platforms
outcomes. Various state and local entities will be and emerging technologies, mobile apps, and open
invited to share recent monitoring-related work or standards
priorities surrounding water quality and quantity, Develop or update decision-support tools
surface water and groundwater, and fish and wildlife. e Invest in inter-agency work
Observations

Scientific information is a critical input into water-related decisions in both the public and private sectors. This
chapter and the remaining chapters provide examples where this information is and should continue to be put
to use.
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CHAPTER 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—sources of water for drinking, agriculture, industry, recreation, and sources
of essential habitat for fish and wildlife.

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

Oregon continues to seek better
information about water needs Quick Links to Main Sections:
and demands, both instream and
out-of-stream. Without a better
characterization of water use
today, the state cannot adequately

Critical Issue — Further Define Out-of-Stream Needs / Demands
Critical Issue — Further Define Instream Needs / Demands........................
RETEIEINCES ...t es sttt es s ss st stsssssnasnaes

plan to meet these needs
sufficiently and sustainably in the future.

Recommended Actions at a Glance

Critical Issue Recommended Action

2.A Regularly Update Long-Term Water Demand Forecasts [Revised]

2.B Improve Water-Use Measurement and Reporting

2.C Determine Pre-1909 Water Right Claims

2.D Authorize the Update of Water Right Records with Contact Information [Revised]
2.E Regularly Update Oregon’s Water-Related Permitting Guide [Revised]

Out-of-Stream
Needs/Demands

Instream Needs / 3.A Determine Flows Needed (Quality and Quantity) to Support Instream Needs
Demands 3.B Determine Needs of Groundwater-Dependent Ecosystems
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Critical Issue - Further Define Out-of-Stream Needs / Demands

Out-of-stream uses are those that divert water 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 agricultural,

municipal, industrial, and domestic
purposes. Uses that divert water are
often considered a “consumptive”
use. Today, water users in Oregon
divert about 8.4 million acre-feet of
water each year for out-of-stream
uses. This represents approximately
eight percent of the more than 100
million acre-feet of water that fills
Oregon lakes, streams, and aquifers.

Oregon’s 2015 Long-Term Water
Demand Forecast* describes potential
long-term water demands in an
Oregon that may not be able to rely
on historic patterns to predict future
rainfall and snowpack.

Some counties and basins may face
important changes by 2050 because

Figure 2-1: Forecasted Change in Consumptive Water Demand by 2050

Municipal & Industrial

1,210 TAF
14 percent

Agriculture

7,216 TAF
86 percent

2015 Total
Water Demand

8,425 TAF

Municipal & Industrial Agriculture

8,228 TAF
85 percent

1,465 TAF
15 percent

2050 Total
Water Demand

9,693 TAF
B Municipal & Industrial
B Agriculture

TAF = thousand acre-feet

of growth in water demand. The total change in water demand rests on numerous assumptions about the
future, assumptions that communities, governments and private partners can address together.

The 2015 scenarios and assumptions include a projected increase in both population and a longer, warmer
growing season, leading to more demand by agricultural, commercial, residential and industrial water uses in
2050. If future climate conditions are both hotter and drier, Oregon could be faced with a need for an
additional 1.3 million acre-feet of water annually.

Water Use in Agriculture

The majority of agricultural irrigation water comes from Oregon'’s rivers, streams, and reservoirs. The state’s
2015 Long-Term Water Demand Forecast indicated that irrigated agriculture currently uses an estimated 86

percent of the water that is diverted.

Changes in agricultural water demand are expected from a range of possible changes in the climate that result
in prolonged agricultural growing seasons, increased day-to-day crop water consumption, and a larger annual
water demand for sustaining Oregon’s current agricultural lands. See the online Demand Forecast on the Water
Resources Department’s website for all of the assumptions that went into these projections.

Counties with the most irrigated acreage may experience the largest volumetric increase in agricultural water
demand by 2050. The five counties with the highest projected volume increase in agricultural demand account
for 45 percent of the irrigated acreage in Oregon today, and are: (1) Klamath, (2) Lake, (3) Harney, (4) Malheur,

and (5) Baker.
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The counties with the highest
percent increase in agricultural Figure 2-2: Forecasted Change in Agricultural Water Demand by 2050
water demand by 2050 (relative to
2015) are: (1) Clatsop, 49 percent;
(2) Columbia, 27 percent; (3) ) Columbia Change in volume
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important role in the future.

Contributions of Irrigated Agriculture
Oregon agriculture provides a bounty of food and fiber products that are sold and consumed in Oregon and
around the world. Yields of crops, including grains, can increase up to 500 percent, if irrigated.

Although much of the water is used to irrigate crops, there are many other uses for water within agriculture,
such as water for livestock operations, which is necessary to support Oregon'’s highest ranking commodity —
cattle and calves — valued at $914 million in 2015. Without water, none of this is possible.

Irrigated agriculture contributes significantly to the economy, food supply, and to local communities. As of 2015,
the Oregon Department of Agriculture reports that Oregon's almost 35,000 farms produced more than 220
different products.?> Oregon State University Extension calculated the state's 2015 agricultural production at
$5.7 billion, making it a top economic driver in Oregon.’ That figure, and the value of irrigated agriculture,
grows considerably if you include food processing, agricultural support services, wholesale trade, transportation
and warehousing, retail trade, and food services establishments. In Oregon, irrigation with its related water
rights more than doubles the value of crop land, from $1,950 per acre to $4,360 per acre, according to Oregon
Agripedia.” Oregon State University Extension attributes 14 percent of Oregon jobs to agriculture, as well as
$23 billion—or 11 percent—of the state's economy.”

The contribution of agriculture to Oregon'’s environmental health is also significant. Many agricultural fields
serve as viewsheds of open, green landscapes, and can provide a sanctuary for migratory birds. Well-managed
agricultural lands can support a variety of wildlife, providing food, shelter, and habitat. Irrigation can multiply
these benefits, further contributing to soil conservation, biodiversity, wildlife habitat, recreational opportunities,
scenic vistas, watershed protection, flood control, and groundwater recharge.

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,
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poultry, and seafood. This is a water-intensive industry in which 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.

Municipal and Industrial Water Use

Municipal and industrial (M&I) demands, which collectively includes municipal service use, industrial use, water
use in unincorporated areas, and self-supplied industrial use, accounts for approximately 14 percent of out-of-
stream demands today.

Municipal service use, on its own,
accounts for about six percent, or Figure 2-3: Forecasted Change in Municipal and
490,000 acre-feet, of consumptive Industrial Water Demand by 2050
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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.

In the 2015 Long-Term Water Demand Forecast, M&I demands are anticipated to increase by 20 percent by
2050, resulting primarily from a projected 40 percent increase in population, or another 1.5 million residents.®
Ongoing and planned conservation measures are expected to help temper water demand for many
communities. However, the weighted average per capita M&I water demand for Oregon is projected to remain
about the same as current conditions, increasing approximately 0.7 percent. Industrial and commercial
demands served by municipal water systems are included in the projection of per capita demand. Most
population growth is forecasted to occur in Oregon's large urban areas, with central Oregon projecting the
highest percentage growth through 2050. Conversely, rural and unincorporated areas are expected either to
remain stable in population or to experience some decline.

The counties with the highest projected volumetric increases in M&I water demand by 2050 are: (1)
Washington, (2) Deschutes, (3) Multnomah, (4) Clackamas, and (5) Lane. The M&I demands for some counties
are forecasted to increase more than the statewide average of 20 percent.

Public Review Draft Chapter 2 | Page 38



The counties with the highest projected percent increases in M&I water demand by 2050 are: (1) Deschutes, 54
percent; (2) Washington, 50 percent; (3) Polk, 47 percent; (4) Yamhill, 43 percent; and (5) Jefferson, 35 percent.

Economic growth in Oregon depends, in part, on the availability of water and wastewater services, and the
ability of municipalities to serve these needs. Municipalities in Oregon will continually need to estimate long-
range water supply demands and to identify options, including water conservation programs, to meet future
needs.

Municipalities are responsible for forecasting water and wastewater demands and providing services to all who
locate within their service territory. They estimate the growth that might occur five, ten, even 50 years into the
future and they must be ready to serve that need.

Water Demands for Self-Supplied Industries - Today, self-supplied industrial water use represents about six
percent of the water diverted in Oregon, or 534,000 acre-feet. These 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 not “self-supplied.” Most commercial, industrial,
and high-tech facilities receive water from municipal water providers.

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, sale, or delivery of goods, services, or commodities, along with the use of water to
construct, operate, or maintain a facility.

For self-supplied industrial demand, Multnomah, Lane, Columbia, Clatsop, Clackamas, Marion, and Linn counties
lead this category. Other counties with relatively large self-supplied industrial demands include Coos, Umatilla,
Deschutes, and Douglas.

Self-supplied industrial demands served from separate and individual water rights are not projected to increase.

Water Demands for Unincorporated Areas — Municipal water use outside of urban growth boundaries
accounts for about two percent, or 187,000 acre-feet, of consumptive water demands in Oregon. This demand
includes individual domestic well use. Although this amount of water is small in comparison to other out-of-
stream demands, it represents an estimated 230,000 wells. The largest demands are in Washington, Clackamas,
Deschutes, Jackson, and Josephine counties. These counties comprise more than 60 percent of water demands
for unincorporated areas.

Update the State’s Long-Term Water Demand Forecast

The state must regularly update its fifty-year forecast of water needs across all sectors. Last conducted in 2015,
such a forecast includes identifying trends in water use, economic development, urban-rural population
growth/shift, per capita demands, and changing crop use requirements due to a changing climate.

Additional forecasting is also necessary to determine instream flow needs. See Recommended Action 3A for
more details. Another piece of the forecasting picture is to incorporate long-term water demand forecasting
into place-based, integrated water resources planning efforts. For further discussion of place-based efforts,
refer to Chapter 4.

As previously discussed, productivity of land and crop production are increased several-fold with the application
of water. This expands the options of crops that can be grown, lowers the risk of impacts from weather and
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disease, and generates additional revenues in the broader economy. Although the 2015 Long-Term Water
Demand Forecast held the mix of crops and the footprint of irrigated lands constant, in reality, planting and
irrigation decisions will continue to change across the landscape, along with the climate.

As one example, wine grapes are a sensitive crop that may be affected by climate change. The regions and
climatic conditions that produce an optimum quality are considered to be narrow and differ for each varietal,
ultimately putting wine grapes at a heightened risk to climatic variations and change. Research has shown that
some of the gradual, historical shifts in the climate (1948 through 2002) have been beneficial to some wine
grapes currently grown in Oregon.” However the projected climate changes over the coming century may not
continue to benefit wine grapes and could result in the migration of optimal conditions to more northerly
regions that have traditionally been too cold for cultivation.®* While these anticipated changes may occur over a
period as long as 50 years, Oregon’s wine grape growers have begun considering adjustments to watering
practices, varietal choices, and locations of vineyards. These decision points will continue to be made across the
agricultural sector in the coming years.

Expand the Use of Satellite Data

The use of evapotranspiration data developed from Figure 2-4: Sample Satellite View
satellite imagery is an emerging measurement tool
that helps us determine the location, timing, and
quantity of agricultural water use.

Evapotranspiration (ET) is water that transpires from
the leaves of plants and evaporates from soil.
Calculating ET data can show the amount of water

consumed by irrigated agriculture and by other lands. e e |
Figure 2-4 shows a sample satellite view at the field i s::(sr:r:il i

scale, although images can also be scaled to the
county, basin, or state-level. Darker green areas
connote higher ET; brown

areas are not irrigated or non-crop areas.

Remote sensing approaches transform thermal and
reflected spectral imagery from Landsat satellite
images into evapotranspiration, using a surface
energy balance method. The specific techniques
used are referred to as METRIC (Mapping Recommended Action 2.A
EvapoTranspiration at high Resolution using Regularly Update Long-Term Water Demand
Internalized Calibration). METRIC is an energy balance Forecasts

model that computes and maps ET using Landsat

How to implement this action:

Images. e Update demand projections with new population,
) per capita water demand, industrial demand, crop

The METRIC approach provides accurate water water use, and climate projections

d|st.r|but|on information and identifies trenc.JIs in «  Employ remote sensing to improve crop water use

agricultural water use. It also helps to confirm aximenes

compliance with water rights, crop conditions, and can
ensure the accuracy and validity of water right transfer
proposals.
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Other states began using METRIC more than a decade ago. Idaho was a key partner in its development and has
been using it ever since. The Desert Research Institute out of Nevada is in the process of modernizing methods
of calculating ET from thermal and spectral imaging.

Along with four other western states, Oregon is currently a team member and co-investigator in a project
sponsored by the National Aeronautics and Space Administration. Focusing first in the Greater Harney Valley,
this project will enable end-users to quickly access ET information that was previously available only after
rigorous data processing and review by subject experts.

Improve Water-Use Measurement and Reporting

Good water management decisions are made possible when they are based on reliable information about water
use. Water-use data is a fundamental tool used to ensure efficient water management, effective water
distribution, and to help plan for future water needs. The information is also used to ground-truth demand
projections or modeling efforts by water managers. Water users who keep track of their use are better able to
demonstrate the validity of their water rights, to develop water management and conservation plans, and to
determine the design and funding needs of their future water systems.

Water-Use Measurement and Reporting Program

Oregon requires governmental entities such as irrigation districts and public water providers to measure and
report water use. Certain types of water use are also required to be measured and reported, in accordance with
the conditions of a water right or permit. Approximately 17 percent of Oregon'’s 89,000 water rights are
required to report their water use to the state; this represents approximately 29 percent of the water that is
permitted to be diverted. In 2013, the Oregon Legislature reinstated the position overseeing the state’s Water-
Use Reporting Program, as called for in the 2012 Integrated Water Resources Strategy. Reporting compliance
rebounded from a low of 20 percent reporting to about 70 percent consistently today. In order to ensure
continued effectiveness, funding for this program should be sustained.

In 2016, the U.S. Geological Survey awarded the state a grant to develop a workplan that identifies potential
improvements to the Water-Use Reporting Program. The workplan sets forth a number of goals in the areas of
data quality (improving the quantity, availability, reliability, and integrity of the water-use data) and accessibility
for on-line users.

2000 Strategic Measurement Plan

In 2000, the Water Resources Commission developed
a strategic measurement plan focused on diversions Recommended Action 2.B

with the greatest impact on streamflows in areas with Improve Water-Use Measurement and Reporting
the greatest needs for fish. A statewide inventory was
conducted, helping to identify approximately 2,300
"significant diversions” within nearly 300 high priority
watersheds across the state.

How to implement this action:

e Continue to improve the software used for water-
use measurement and reporting

e Update the state’s 2000 Strategic Measurement

Plan
The Department’s field personnel work with

landowners to implement the Commission’s 2000
Strategic Measurement Plan,’ installing measurement
devices (e.g., weirs, flumes, and meters) at these
significant diversions. By the end of 2015, 995
measurement devices had been installed.

e Broaden eligibility criteria for measurement cost-
share dollars

e Coordinate the Water-Use Reporting Program and
2000 Strategic Measurement Plan
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However, many of the inventoried diversions are no longer in use. Consequently, the inventory and approach
underpinning this program needs to be assessed and updated.

Cost share dollars for measurement devices are critical to the program’s success. The 2013 Oregon Legislature
placed funding for this cost-share program into the Water Resources Department’s base budget so that it could
partner with water users in these efforts. The cost-share program should be expanded to include groundwater
withdrawals with a requirement to measure and report water use.

Determine Pre-1909 Water Right Claims

Passage of the water code in 1909 established, for the first time in Oregon, a centralized administrative system
for acquiring, certifying and documenting rights to the use of water. These water rights are then managed
within a prior appropriation system of water allocation.

Holders of vested water rights established prior
to 1909 include those claimed by Indian Tribes
by virtue of treaties with the U.S. Government.
These claims are required to go through a
formal administrative judicial process known North s

as adjudication, to have their water right claims e e D i)  Unaila
quantified, documented, and eventually Sy ‘

incorporated into the prior appropriation

Figure 2-5: Status of Adjudications
(colored areas have been adjudicated)

A Grande Ronde

system. Tribes are important partners in the e o .
resolution of water rights claims in basins e . e
throughout the West. The need to resolve W
tribal claims in Oregon is real and significant.

Umpqua
The ability to manage water resources has been St B L Sooctsommerin)y

greatly facilitated in those areas of the state
where adjudications have been concluded. By ‘

creating a record of enforceable water rights Cot i SIS
through the adjudication process, water users .
have greater certainty, predictability, and
flexibility in meeting their own needs.

Klamath

In 2013 the state completed the administrative phase of the Klamath Basin Adjudication, which had been
underway since 1975. Completion of this phase has greatly enhanced the state’s ability to manage water
resources in the region. The Klamath County Circuit Court is now assessing the Amended and Corrected
Findings of Fact and Order of Determination (ACFFOD). Adjudication claimants or contestants who dispute the
Department’s determinations have had an opportunity to file exceptions with the Klamath County Circuit Court.
After review, the Court will issue a water rights
decree, either affirming or modifying the ACFFOD. Recommended Action 2.C

The Water Resources Department can then issue Determine Pre-1909 Water Right Claims
water right certificates in accordance with the
decree.

How to implement this action:
e Complete unadjudicated areas

e Settle federal reserved claims, including tribal

The remaining un-adjudicated areas, shown in claims

white in Figure 2-5, consist primarily of river basins

located west of the Cascades. Related tasks o Sellzgiolnckeier cleins
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include settling federal reserved claims, including tribal claims in basins that were previously adjudicated for all
but tribal claims, and establishing priorities for that work. Another remaining task is settling groundwater claims
and establishing priorities for that work.

Update Contact Information

Today, there are no statutory provisions allowing the name on a water right certificate to be changed or
updated, even if the holder of the certificate has passed away or sold off land with its appurtenant water rights.
More than 74,000 certificates are held by water users. The state needs the ability to respond to holders of water
rights who are asking to modify the names on these certificates. Having this authority will enable the state to
update that information in its records.

Recommended Action 2.D
Authorize the Update of Water Right Records
with Contact Information

This will also help facilitate Water Resources
Department processes, such as communicating with
water right holders, researching water rights,
mapping water rights, updating the water rights
database, and improving compliance with
measurement and reporting conditions.

How to implement this action:

e Authorize the Water Resources Department to
update names on water right certificates

e Update related water right records

A legislative concept was introduced during the 2013
Legislative Session to authorize such updates.
The bill did not move out of committee.

Update Oregon’s Water-Related Permitting Guide

In Oregon, protecting our natural resources and the benefits they provide means a variety of permits and
reviews from several state agencies may be required for residential, commercial, industrial, or public works
projects. The primary purpose of these requirements is to avoid and/or minimize any impacts to Oregon’s
waters where possible and compensate (or mitigate) where impacts cannot be avoided.

Examples of types of permits or requirements include water-use (permits, transfers, limited licenses);
compatibility with local comprehensive land use plans (cities and counties); state and federal removal/fill
permits; stormwater and wastewater discharge permits for industrial, municipal, and commercial facilities;
construction approval activities within a scenic waterway; fish passage requirements; and archeological reviews.

The permitting process can seem complicated to the observer, involving input from multiple agencies and the
public. Evaluating an application to use water, for example, is an interagency effort that requires coordination
among different natural resources agencies to ensure that water quality, ecological needs, and land use goals
and requirements are integrated into the decision-making process. The Water Resources Department acts as
the lead in this particular process, soliciting comments from other agencies and the public, and placing

conditions on new water uses based on those

recommendations. New surface water uses are Recommended Action 2.E

conditioned with fish passage or screening Regularly Update Oregon’s Water-Related

requirements to protect sensitive, threatened or Permitting Guide

endangered fish species. Some new groundwater How to implement this action:

uses require mitigation. e Provide updated agency contacts, policies, and
links

In 2013 the Oregon Department of State Lands e Provide industry-specific information, where

published a Water-Related Permitting Guide**for the possible
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regulatory and nonregulatory programs that influence the permitting of projects in wetlands and waterways.
Oregon'’s permitting guide contains contact information, web links to application forms, review standards, and
references to applicable rules. This information changes and should be updated on a regular basis. The existing
guide features an industry that is working through complicated or new permitting processes. The next edition
of the permitting guide could include resources for the cannabis industry, clarifying which growers require
permits and reminding growers to install backflow devices on their wells to guard against contamination from
the injection of chemicals and fertilizers into irrigation systems.

Critical Issue - Further Define Instream Needs / Demands

The water that is not diverted during the course of the year totals more than 91 million acre-feet. A portion of
this water, approximately 19 million acre-feet, is protected by 1,400 instream water rights held in trust by the
state. The water that stays instream and in the ground sustains aquatic species and ecosystems. Instream flows
also support Oregon industries such as transportation, recreation, and fishing.

The water resources within Oregon serve as scenic attractions and directly support the habitat needed for
species to live and thrive. Oregon'’s rivers and streams, its lakes, reservoirs, aquifers, wetlands and estuaries all
contribute greatly to its economy and health. Without adequate water within the system, instream uses and
their associated economic and ecological benefits are threatened.

Understand How Water Instream Supports Economic Health

Instream flows have helped with society’'s economic development needs, from navigation and transportation of
goods, to recreation and fishing—both for sports and for commercial purposes. In Oregon, a number of recent
reports and studies are able to help quantify these benefits.

Navigation

The state’'s waterways have long served as important routes for travel and trade. According to the American
Society of Civil Engineers (ASCE), Oregon boasts 680 miles of inland waterways, ranking 15" nationally. ASCE
further calculates that 32.1 million short tons of cargo moved through Oregon in 2014, ranking Oregon 25" in
the nation. Many of the agricultural products grown in Oregon and elsewhere in the United States move down
the Columbia River by barge. Instream flows facilitate ocean-going and river-going commerce, and promote
economic activity at ports and cities throughout Oregon. During 2015 the Port of Portland** was home to 400
companies. The Port provided 700 marine-related jobs and brought $629 million to the region through its
marine-related activities.

Water-Related Recreation and Tourism

The focal point of many recreational activities in Oregon is often a river, waterfall, lake, wetland, or snow-
covered mountain. Water resources offer opportunities for skiing, boating, kayaking, rafting, canoeing,
camping, hiking, fishing, and observing wildlife, all of which greatly contribute to Oregon’s economy. In a 2011-
12 survey, the Outdoor Industry Association® estimated that all outdoor recreation in Oregon generates $12.8
billion annually in consumer spending, and supports 141,000 direct jobs—$4 billion in wages and salaries.
These numbers are roughly similar to statistics in Nevada, Utah, Colorado, and Arizona, but far below those in
Washington and California.

According to the most recent national survey by the U.S. Fish and Wildlife Service,* 1.8 million Oregonians and
nonresidents (16 years old and older) fished, hunted, or watched wildlife in Oregon. In 2011, this group spent
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$2.7 billion on hunting, fishing, and wildlife-related recreation in the state. Many of Oregon'’s counties, such as
Harney, Lake, Morrow, and Wheeler, receive a significant boost to their local economy from those who travel to
participate in fish and wildlife recreation activities. The economic value of fish and wildlife recreation is one of
the many reasons for protecting water instream for the benefit of future generations.

Many of the state’s day-use parks and overnight camping facilities reside along scenic rivers and lakes. The
Oregon Parks and Recreation Department manages more than 360 properties that include day-use areas and
overnight camping facilities available for public use. Each year, these facilities** host an estimated 46 million
daytime visitors (4th in the nation), and 2.5 million campers (8th in the nation).

Boating and kayaking are popular recreational activities as well. There were nearly 2.2 million boat-use days in
Oregon during the 2013 boating season, according to the Oregon State Marine Board's triennial survey*of
recreational boaters. A "boat-use day” is any portion of a 24-hour period in which a participant is engaged in
boating activities. Boaters divide their time evenly between rivers and lakes/reservoirs. The Columbia and
Willamette Rivers were the most popular rivers, and Lake Billy Chinook, Brownlee Reservoir, Detroit Lake,
Wallowa Lake, Prineville Reservoir and Diamond Lake were the most visited lakes and reservoirs.

Fisheries

Instream flows support Oregon'’s recreational and commercial fisheries. Fishing remains the highest use activity
for boaters. Native fish such as salmon are an Oregon icon and support a vigorous recreational and commercial
fishing economy. According to the American Sportfishing Association,” in 2011, there were about 5.2 million
fishing days spent by Oregon residents and non-resident freshwater anglers and more than 600,000 fishing days
spent by resident and non-resident saltwater anglers. In 2011, the economic impact of sport fishing in Oregon,
in both freshwater and saltwater environments, totaled more than $680 million in retail sales, supporting more
than 11,000 related jobs in Oregon, and generating an economic output nearly 1.2 billion dollars. More
Americans—nearly 40 million—spend time fishing, than playing golf and tennis combined.

According to an Oregon Department of Fish and Wildlife briefing report on the commercial fishing industry,*®
more than 210 million pounds of fish were delivered to Oregon ports in 2015. The harvest value of onshore
landings was $136.2 million. The estimated total personal income generated by Oregon’s commercial fishing
industry (onshore and distant water fisheries) in 2015 was $489 million. The Dungeness crab fishery typically
dominates the commercial fishing industry, accounting for about one-third of the state’'s onshore landing
harvest value for the 2010-14 period. Commercial fisheries support thousands of jobs and a number of
communities along the Oregon Coast, providing up to a third of the annual earned income in some towns. A
healthy fishery can support a cluster of fish processing plants, mechanics, machine shops and welders,
refrigeration specialists, marine electronics sales and service firms, boat yards, and marine suppliers.

Healthy fisheries also support the traditional and cultural identity of many Oregon communities. Northwest
tribal communities, for example, have historically relied on salmon and other fish species as a major food source,
a foundation of life, culture, economy, and spirituality. Because of Oregon’s collective interest in the health of
its fisheries, management responsibilities are shared among state, federal, and tribal agencies.

Hatcheries

The Oregon Department of Fish and Wildlife operates more than 30 hatcheries and several rearing ponds
statewide. These facilities raise salmon, steelhead, and several species of trout. Hatcheries play a vital role in
the state’s overall efforts to maintain healthy fish populations. Each year, the state raises and releases more
than 50 million fish from hatcheries. Clean, cold water is critical for the proper functioning of these facilities.
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Understand How Water Instream Supports Ecosystem Health

Along with supporting the economy, water is needed within the environment to ensure overall ecosystem
health. Streamflow from rainfall and snowmelt sustains aquatic and terrestrial life. Springs, rivers, lakes, and
wetlands are also dependent on the discharge of groundwater to the surface. Other ecosystems such as
riparian areas, some forests, and some types of wetlands are dependent upon a water table located close to the
surface. Aquifer and subterranean ecosystems rely on groundwater further below the surface.

There are certain stream conditions that are necessary to support the life cycle of fish species. The water quality,
water quantity, and habitat needs also vary by species. Coho, for example, need gravels that are clean with
various sizes to create nests and deposit their eggs. They prefer to spawn and rear in small, relatively flat
streams. Cool, clean water is a requirement for fish rearing, as well. Wetlands, off-channel pools, and other
slackwater areas provide small fish (fry) with safe areas to reside in during the winter when the current is swift.
The complexity of the habitat directly contributes to the health and function of fish-bearing streams.

In 2015, the Oregon Department of Environmental Quality, U.S. Environmental Protection Agency, and the
National Oceanic and Atmospheric Administration announced a partnership to locate, protect and restore zones
of cold water habitat for fish in the Columbia and lower Willamette Rivers.” Salmon and steelhead need “cold
water refugia” during their migrations upstream on the way to spawn. Such safe havens play an important role
in the survival and migration of adult salmon and steelhead as rivers warm during the summer.

Determine the Flows Needed to Support Instream Needs

A healthy stream experiences base flows as well as a variety of elevated flows that provide habitat maintenance
and other ecosystem functions. This section looks at next steps for understanding base and elevated
streamflows and for assessing groundwater-dependent ecosystems.

Instream Needs

Instream flow provides habitat for native fish, which have a high economic and social value in Oregon.

The ability to meet instream needs is limited by our understanding of these needs. While scientists know that
ecosystems and species depend upon both surface water and groundwater, they have not yet identified or
quantified all of the ecological functions that rely on surface water and groundwater. Nor have they fully
quantified the ecological degradation that occurs with differing qualities and quantities of water.

The Oregon Department of Fish and Wildlife, Department of Environmental Quality, and Parks and Recreation
Department are authorized to apply for instream water rights for specific purposes, such as the protection of
fish habitat, water quality, and scenic values. Such applications require scientific analysis and modeling to
determine the base flows and elevated flows needed to support instream functions. Certificated instream water
rights come with legal status and protections under the prior appropriation system.

In general, the state has very little capacity to monitor whether instream water rights are being met. Of the
more than 1,400 instream water rights in place, the state only has gages in place to monitor 205 of them.
Instream water rights, to date, have been established to protect low flows and they focus almost exclusively on
depth, velocity, and substrate criteria.
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Understand Base Flows and Elevated Flows

Flow functions are often grouped into the following categories:

Base Flows - Ecological base flows discussed here are different from the hydrologic use of the term base flow—
which describes the contribution of groundwater to streams, a primary source of water during dry summers.
Ecological base flows are established as a lower protective threshold that provide biologically-necessary habitat
for fish and other aquatic organisms. Ecological base flows are defined in order to be sufficient in volume for
incubation, rearing, and spawning for key species over long periods of time. While there is information about
base flow needs for the high-profile salmonid species, there is less information about base flow needs for other
species including lamprey, chub, white fish, other native fish species, amphibians, or macroinvertebrates.

The Department of Fish and Wildlife conducted base flow studies even prior to adoption of the 2012 Strategy, as
time and resources allowed. In preparation for filing new instream water rights, the state is identifying which
streams have studies completed, and it is prioritizing and completing those that are still needed and those that
require updates. The 2015 Legislature authorized and funded limited duration biologists to conduct studies,
which are currently underway based on a prioritized selection of areas and/or stream reaches. The Department
of Fish and Wildlife needs consistent funding to continue its instream work.

Elevated flows — These flows are a subset of instream flows that are directly related to the ecology of the
stream system. Biological triggering flows represent elevated streamflows that may elicit a behavior in an
aquatic organism that is essential for its survival, such as migration or spawning. Channel habitat maintenance
flows, by comparison, are elevated streamflows (often flood or peak flows) that rework the channel or its
streambed, rejuvenating or cleaning gravel, flushing sediment, reforming habitat features, replenishing or
rejuvenating riparian vegetation, and/or re-establishing connectivity with off-channel habitats.

More information is also needed regarding elevated streamflows. The state can begin studies of elevated flow
needs by developing criteria to determine what is needed in each water basin/watershed.
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Some water projects using implementation funds from
the state 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. The first of those efforts got underway in
2017.

The state has completed two long-term demand studies
that primarily focused on forecasting consumptive
demands for agricultural, municipal, domestic, and
industrial uses. A parallel analysis for instream needs
has not been completed. The state should conduct an
instream demand forecast study, characterizing the
species and water quality needs by location. Such a
forecast could include an assessment of historical low,
average, and high flow water years to established
instream flow targets. Doing so could inform past
assessments of streamflow restoration priorities.

Assess Groundwater-Dependent Ecosystems

Recommended Action 3.A
Determine Flows Needed (Quality and Quantity)
to Support Instream Needs

How to implement this action:
e  Prioritize and install gages in additional locations
to monitor the status of instream water rights

o Identify basins with listed species and install
monitoring equipment to help characterize the
suite of flows through these basins

e Conduct instream needs studies, base flow needs
studies, and develop elevated flow requirements or
prescriptions

e Develop models/studies to quantify the economic,
social, and cultural value of instream uses

e Continue to fund the Department of Fish and
Wildlife’s instream flow program

Groundwater is a vital source of water that sustains both ecosystems and human communities worldwide.
Wetlands, rivers, and lakes often receive discharge from groundwater; it provides late-summer flow for many
rivers, and creates cool-water upwellings critical for aquatic species during the summer heat. The species and
habitats that rely on this source of water for some or all of their life cycle are known as groundwater-dependent
ecosystems, or GDEs. These ecosystems form the interface between groundwater and surface water, and due to
their unique hydrology, they often harbor many rare species native only to these locations.

Oregon has a wide distribution of GDEs. Most are in basins such as the Deschutes, Klamath, John Day, and
Willamette, as well as along the High Cascades both east and west of the crest. Oregon—with nearly 32,000
mapped springs—has the highest density of springs in the western United States.”* Rivers such as the
Williamson in the Klamath Basin or Metolius in the Deschutes have high base flow through the summer—
contributed to by groundwater—and they support important populations of cool water species. Plants such as
bladderworts and sundew, amphibians including Oregon spotted frogs and Northwest salamanders, and fish
such as Bull trout all rely on a perennial source of cool water.

Some organizations have already taken steps toward protecting groundwater-dependent ecosystems like these.
The Nature Conservancy assisted the U.S. Forest Service in developing a series of protocols for inventorying and
monitoring groundwater-dependent ecosystems.”? Using these methods, the Conservancy, in collaboration with
the U.S. Geological Survey, identified 67 peat-forming

groundwater-dependent wetlands known as fens in the
Upper Deschutes Basin.? In the more arid Crooked
Basin, these same researchers inventoried nearly 200
springs, which they found to be most likely connected How to implement this action:
to shallow, low discharge flow systems and so highly o
susceptible to climate warming.”

Recommended Action 3.B
Determine Needs of Groundwater-Dependent
Ecosystems

Identify and characterize groundwater-dependent
ecosystems

e Quantify the water quantity and water quality
Groundwater-dependent ecosystems still need to be needs of groundwater-dependent ecosystems

fully identified and characterized across the state. Once
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the distribution of groundwater-dependent ecosystems is understood, 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. By quantifying the groundwater needs of the amphibians and wetland plants,
compatible pumping levels that were supportive of the wetland species were identified.”
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CHAPTER 3

Understand the Coming Pressures that Affect Our
Needs and Supplies

Oregon must plan and prepare for some of the most powerful changes—such as multi-year droughts—that will
continue to affect both water resources and water needs into the future. When the Integrated Water Resources
Strategy was first adopted in 2012, this section on “coming pressures” felt like the topics were in the distant
future. The future arrived quickly, and we find ourselves facing pressures in 2017 that are urgent and real.

Oregon Revised Statute 536.220 specifies that the Integrated Water Resources Strategy take into account climate
change, land-use change, and population growth and the Governor has also identified climate change and
drought as realities for which Oregon needs to build resiliency.

This chapter addresses these issues, as well as the | Quick Links to Main Sections:
connection between energy and water, the
connection between water and land use, and the
need to maintain, upgrade and modernize our
water and wastewater infrastructure. Finally,
education and outreach is another critical issue to
consider as industry leaders retire and new
leaders emerge. Education and outreach
audiences range from school children to water
professionals and the public at large.

Critical Issue — Water and Energy
Critical Issue — Climate Change
Critical Issue — Extreme Events
Critical Issue — Water and Land Use
Critical Issue — Water-Related Infrastructure
Critical Issue — Education and Outreach.............cccceouu.......
RETEIENCES ...

Recommended Actions at a Glance

Critical Issue

Water and Energy

Climate Change

Extreme Events

Water and Land Use

Water-Related
Infrastructure

Education and
Outreach

Recommended Action

4.A
4B

4.C

5A
5.B

5.5A
5.5B
5.5C

6.A
6.B
6.C

7.A
7.B
7.C

8.A
8.B
8.C
8.D

Analyze the Effects on Water from Energy Development Projects and Policies
Take Advantage of Existing Infrastructure to Develop Non-Traditional
Hydroelectric Power [Revised]

Promote Strategies That Increase/Integrate Energy and Water Savings

Support Continued Basin-Scale Climate Change Research Efforts
Assist with Climate Change Adaptation and Resiliency Strategies

Plan and Prepare for Drought Resiliency [New]
Plan and Prepare for Flood Events [New]
Plan and Prepare for Cascadia Subduction Earthquake Event [New]

Improve Integration of Water Information into Land Use Planning (& vice-versa)
Improve State Agency Coordination [Revised]
Encourage Low Impact Development Practices and Green Infrastructure [Revised]

Develop and Upgrade Water and Wastewater Infrastructure
Encourage Regional (Sub-Basin) Approaches to Water and Wastewater Systems
Ensure Public Safety / Dam Safety [New]

Support Implementation of Oregon’s K-12 Environmental Literacy Plan

Provide Education and Training for Oregon’s Next Generation of Water Experts
Promote Community Education and Training Opportunities

Identify Ongoing Water-Related Research Needs
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Critical Issue — Water and Energy

The 2012 Integrated Water Resources Strategy focused on the link between water and energy, as the two are
highly interdependent and the state was in the midst of charting its course in both areas. Water is used for
producing energy and for cooling many of the energy facilities in Oregon. At the same time, a tremendous
amount of energy is used to deliver water to where it is needed.

Energy-Water Interdependence

Any consideration of the water-energy nexus must include an evaluation of how energy is used in water services
and water is used in energy production. Although the U.S. Department of Energy released a 2014 Report
examining the water-energy nexus, this topic is still largely unaddressed in water policy, studies, or planning
activities in Oregon.” The sections below reiterate where more attention and analysis is needed.

Energy Needs in the Water and Wastewater Industry

The amount of energy used to pump, treat, and heat water accounts for at least 13 percent of the nation’s total
electricity use, according to The River Network.” Much of that electricity is used to heat water. According to the
Oregon Department of Energy, heating water accounts for 15 to 25 percent of a typical home’s energy bill.

For a municipality, the energy costs for managing water and wastewater can represent one-third of the total
energy bill. Pumping and moving groundwater also requires significant energy for agriculture and businesses.

Water Needs in the Energy Industry

Just as energy helps to deliver water,
water also helps produce electricity.

Figure 3-1: Sources of Electricity in Oregon
Geothermal systems use groundwater

H H Geothermal 0 Other .
as a medmm for heat, while N oao | ondflloases waste| slomass
hydroelectric and wave energy facilities Petroleum Nuclear

- 3.21%

are powered by the movement of oo

. ind
water. Bioenergy systems rely on water 0.07% \\\ // s

—
to grow fuel crops, and natural gas Cogeneration A m— =
T . . 0.00%
facilities require water for cooling
Natural Gas

purposes. The U.S. Department of e

Energy estimates that nearly half of all
water withdrawn in the United States

keeps power plants cool enough to gty —_
function safely and efficiently.

In Oregon our electricity comes from
coal, natural gas, water, wind, sun, and
other sources (see Figure 3-1).

The Northwest Power and Conservation
Council's Seventh Power Plan,® adopted
February 10, 2016, concluded that

demand for energy in the Pacific Source: Oregon Department of Energy
Northwest will remain flat and is

therefore best served primarily by
energy conservation.
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Such a conclusion removes some of the unease and unknowns of 2012, where the potential for new energy
sources left questions about increased future demands for water. Hydroelectric, solar, and wind facilities are the
primary projects currently in the proposal stage in Oregon.”

Oregon’s 2016 Renewable Portfolio Standard requires that 50 percent of the electricity sold by Oregon'’s largest
utilities comes from renewable resources by 2040. As the state pursues its long-term climate goals and
accelerates the deployment of renewable energy resources to meet the 50 percent requirement, the state will
need a better understanding of how those goals will affect water resources. Wind and solar generation facilities
have minimal water needs, but new thermoelectric generation may still be added to supply electricity when wind
and solar are not meeting demands. Energy storage

advancements could reduce the need for new Recommended Action 4.A

thermoelectric generation. Analyze the Effects on Water from Energy
Development Projects and Policies

Continued consideration of the relative water impact of How to implement this action:

power sources should inform procurement decisions. It .

= . ] e Analyze the water demand and water quality

is important for the state to incorporate an analysis of impacts of current and proposed energy

the demand for water into any decision to deploy new development projects (hydroelectric, solar, wind,
generating resources to meet long-range climate and geothermal, bio-energy, and natural gas)

clean energy goals.

Expand Oregon’s Non-Traditional Hydroelectric Portfolio

Non-traditional hydroelectric projects will likely be part of new resources developed as part of the state's
Renewable Portfolio Standard. According to the Seventh Power Plan, the most promising new generation in the
hydropower sector will come from pumped storage, the addition of power facilities on existing dams, and the
addition of power within existing irrigation systems. The Plan describes 388 megawatts (MW) of potential new
capacity from efficiency upgrades at existing hydro facilities in the Pacific Northwest and up to 2,640 MW of
capacity from new pumped storage facilities.

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 electricity pricing and demand is low, usually at
night. Pumped storage systems can be considered both a power management tool and an energy storage
device.

These plants can operate at any size. Currently, there are two pumped storage proposals for a 200 MW project in
central Oregon near Prineville and a 393 MW project north of Klamath Falls. By comparison, Bonneville Dam on
the Columbia River has a capacity of 1,189 MW. The two proposals for pumped storage have not been licensed
or constructed yet. The proposals are located near high-voltage transmission or already-existing water
infrastructure.

Conduit Hydroelectric Development

The Northwest Power and Conservation Council’'s Columbia River Basin Fish and Wildlife Program has designated
certain river reaches as "protected areas,” 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.
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Oregon has an expedited review process for proposed new hydroelectric projects at existing artificial delivery
systems. 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 under these provisions can secure approval to
install hydroelectric generation inside or at the end of existing transmission pipelines or conduits. The resulting
hydroelectric water rights certificate will include requirements for fish screens, by-pass devices, and fish passage,
with some exceptions.

In 2013, the Oregon Legislature passed Senate Bill 837, giving in-conduit hydro developers a choice: install fish
passage as required by the Oregon Department of Fish and Wildlife or pay into a statewide fish passage account
that will fund fish passage at priority locations identified by Fish and Wildlife.® The bill requires a review of this
funding mechanism by October 1, 2018.

There are also a few projects generating electricity by capturing the difference in head as water is injected into

Aquifer Storage and Recovery wells. Installed before the in-conduit rules described above, aquifer storage and
recovery projects at Madison Farms of Echo, Oregon, and the City of Pendleton also represent a non-traditional
use of hydroelectric power.

Recommended Action 4.B
Some of Oregon’s existing water infrastructure—its Take Advantage of Existing Infrastructure to
dams and delivery systems—are already being used for Develop Non-Traditional Hydroelectric Power
energy development. Water users should continue How to implement this action:
exploring options for adding power generation facilities | o  Utilize the state’s expedited application process to
to existing infrastructure, while adhering to existing develop hydroelectric projects at existing
environmental protections. infrastructure

Gain Water and Energy Savings

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

Saving Water and Energy in Wastewater Treatment Plants

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 for 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 two biogas 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

Building codes 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 energy efficiency / residential (e.g., water heaters).®

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.’
A few of these methods were updated in 2010.
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The Building Codes Division has also published a series of Oregon Smart Guides for consumers, two of which
focus on rainwater harvesting and water conservation systems.*® Reuse of water reduces the energy impact of
pumping and treatment. The division is currently working on updating its building codes for adoption in 2017.
The proposed text places a renewed emphasis on installing WaterSense fixtures, such as low-flow or dual-flush
toilets, and also updates the language around potable and non-potable water catchments.

Saving Water and Energy in the Home

ENERGY STAR, a joint program of the U.S. Environmental Protection Agency 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. A full-sized ENERGY STAR clothes washer, for
example, uses 13 gallons of water per load, compared to the 23 gallons used by a standard machine. This can
result in a savings of 3,000 gallons of water per year.

Some utilities in Oregon offer incentives for installing ENERGY STAR appliances. Additionally, utilities offer
incentives and the Oregon Department of Energy offers residential energy tax credits 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. These tax credits are scheduled to sunset December 31, 2017.

Saving Water and Energy in Agriculture

Agricultural producers are also looking for ways to save on water and energy-related costs. The 2013 State of
the Agriculture Industry Report by the Oregon Board of Agriculture describes an upward trend in the number of
producers adopting changes that result in energy and cost savings." Nearly 5,000 Oregon farms reported
changes made in the previous five years to their equipment or management practices that reduced energy use or
conserved water.

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 energy efficiency projects and include
use of efficient water application equipment, energy-saving pumps and motors, soil moisture monitoring
programs, and precision fertilizer application.

Achieving greater efficiencies in water application—for
example, moving from gravity-powered systems to
pumped systems—may simultaneously increase the
demand for energy, driving up energy costs. This
increased energy cost may outweigh the water-use

efficiency benefits, and should be considered during the | ® Move toward energy independence for publicly
design of a project operated treatment works (wastewater treatment)

Recommended Action 4.C
Promote Strategies That Increase/Integrate
Energy and Water Savings

How to implement this action:

e Continue to implement and evaluate building

To help with energy costs, grants and incentives are codes that encourage water and energy efficiencies
offered by the U.S. Department of Agriculture, Oregon e Encourage individuals, communities, industries, and
Department of Energy, and Energy Trust of Oregon to businesses, including agriculture, to look for and

encourage installation of more energy efficient irrigation TGRS 5N U0 EOmEens ot ey e wEir

and renewables. A variety of measures are supported by | ¢ Encourage cross-sector and cross-agency

public utilities, including the installation of freeze- ESIEITCIEIE 9 ERUEVE e} Ee) WElEr SoMIE s
resistant stock watering tanks and low-energy precision
irrigation equipment.
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Cross-Sector Coordination

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 government 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.

Critical Issue - Climate Change

The statutes directing the development of the Integrated Water Resources Strategy highlight climate change in
several places. For instance, it calls for recommendations regarding continuous monitoring of climate change
effects on Oregon'’s water supply, and for recommendations useful to water users. Climate change actions will
draw upon a suite of tools and approaches, including increasing water conservation and efficiency efforts,
expanding natural and built storage, and strengthening the resiliency of riparian areas, forest lands, wetlands,
and floodplains. Adaptation to climate change requires a closer look at how it may affect water rights, crop
production, and migration patterns.

The consensus among global climate scientists is that climate change is occurring and that its impacts are already
being felt. The Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) states that
warming is undeniable, and since the 1950s many of the observed changes are unprecedented.

The IPCC further notes that continued emission of greenhouse gases will cause further warming and long-lasting
changes throughout the climate system, increasing the likelihood of severe, pervasive and irreversible impacts for
people and ecosystems.*

Increased atmospheric temperatures, changing rain and snow patterns, and sea level rise all have potential
consequences for Oregon’s water resources; wetlands, estuaries, rivers, and streams—even groundwater—are all
affected. Oregon'’s forest ecosystems, essential for storing and filtering water, will also be affected by climate
change. These changes will have implications for our ability to meet instream and out-of-stream water needs.
Oregon will need to continuously monitor climate change effects on Oregon’s water resources and help water
users adapt to climate change.

Support Climate Change Research and Partnerships in Oregon

Many local, state, federal, and tribal governments are conducting climate change research, identifying and
assessing risks and actions specific to the Pacific Northwest. Many of Oregon’s drainage basins have been the
focus of these latest research efforts, which will help water managers and natural resources agencies develop
placed-based strategies for addressing climate-related impacts on water quality, water quantity, and ecosystems.
Today, there are many opportunities for further collaboration between 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 2010, OCCRI released the first
Oregon Climate Assessment Report (OCAR), a compendium of research on climate change and its impacts on
Oregon. The third edition of the OCAR was released in January 2017.
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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 Association 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 in
a changing climate. The consortium has been home of the Regional Integrated Sciences and Assessments (RISA)
for the Pacific Northwest since September 2010, one of eleven RISAs in the country.

Oregon’s Climate Change Adaptation Framework

In 2010, the Oregon Department of Land Conservation and Development led an interagency effort to develop
the Climate Change Adaptation Framework for the State of Oregon.” The 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 was developed
in parallel with OCCRI's first Oregon Climate Assessment Report and provides initial recommendations for
preparing for the likely impacts of climate change, including planned and needed actions by state agencies. The
Framework describes eleven likely changes in climate conditions over the next three to five decades. The
Adaptation Framework was used to guide a series of workshops on the north coast, where participants discussed
climate projections and associated risks specific to their place. This proof-of-concept project was meant to align
various climate change adaptation efforts. A regional framework was co-developed by participants, with support
from Oregon Sea Grant and the Department of Land Conservation and Development.**

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. In 2013, Oregon agencies compiled a comprehensive inventory that utilizes
data reported directly to the state via the Oregon Greenhouse Gas Reporting Program. In its 2017 Biennial
Report to the Legislature, the Global Warming Commission noted that Oregon’s greenhouse gas goals are not
likely to be met with existing and planned actions.

The Report says that the largest part Figure 3-2: Projection of Greenhouse Gas Emissions
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A model, called "Long-range Energy Alternatives Planning,” was developed for the purpose for conducting long-
term energy and greenhouse forecasts and associated scenarios. The Global Warming Commission is using the
forecast to show the direction the state’s emissions are headed, absent of additional policy intervention (See
Figure 3-2).
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Despite the anticipated reductions resulting from Oregon'’s renewable portfolio standard and other policies, the
state’s forecast is not expected to come within striking distance of either the statutorily mandated 2020 and 2050
emission reduction goals, or the 2035 interim goal proposed by the Global Warming Commission.*®

Climate Change Projections for Oregon

Changes in climate are already visible in Oregon. Increasing temperatures are affecting the form of precipitation,
and therefore Oregon'’s snowpack. This is altering the timing, duration, volume, and quality of water runoff
throughout the state. The following is a summary of some of the impacts and risks identified in the Climate
Change Adaptation Framework, OCCRI's Assessment, and other recent studies.

Increasing Air Temperature

Oregon’s mean temperature has warmed Figure 3-3: Oregon's Mean Annual Temperature
by 2.2 degrees Fahrenheit since 1895, (1895-2015)

with the warmest year on record in I
2015.7 Under a scenario of continued
increasing greenhouse gas emissions,
Oregon’s climate is projected to warm on
average 3—7 degrees Fahrenheit by the
2050s. If greenhouse gas emissions level
off by mid-century, warming would be
limited to 2-5 degrees Fahrenheit by the
2050s."
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Annual precipitation is projected to
increase slightly, although with a high
degree of uncertainty. Summers are
expected to warm more than the annual |
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expected to become more frequent.

Source: National Climate Data Center

Declining Springtime Snowpack
As mean annual temperature increases, the percentage of precipitation that falls as rain instead of snow will

increase. Oregon is classified as about 75 percent mixed-rain-and-snow for the twentieth century climate. By the
2080s, all of Oregon, except for parts of the Blue Mountains, is projected to become rain-dominant (Figure 3-4).*

Figure 3-4: Changes in Snowpack from 2020 -2080 (A1B Emissions Scenario)
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Precipitation that arrives as rain instead of snow runs off of the landscape sooner, reducing groundwater
recharge and snowmelt / streamflow in the late spring and summer. Hydrologic models project that by mid-
century the peak runoff from snowmelt will occur three to four weeks earlier than the current average across the
Pacific Northwest.”

An example hydrograph in Figure 3-5

from Catherine Creek near Union, Oregon Figure 3-5: Mean Daily Flow in Catherine Creek
is representative of the hydrologic 2015 vs 100-Year Record
conditions experienced during 2015, a 13320000 Catherine Cr nr Union, OR

record-low snowpack year for Oregon.
Peak run-off for Catherine Creek usually
occurs around the beginning of June at a
rate of 7,000 cubic feet per second (blue
line). Under warmer winter temperatures,
precipitation arrived as rain instead of
snow. Flows entered Catherine Creek,
peaking in February, and waning long
before the end of the growing season
(red line).
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Storing water, via built and natural systems, will be an important tool to meet Oregon'’s water needs. More work
is needed to understand how the loss of natural storage can be mitigated through structural and non-structural
approaches.

Decreasing Water Quality

High water temperatures are already a major water quality concern in more than 16,000 miles of Oregon'’s
streams and rivers today. Water temperature is projected to rise as air temperature increases in the 21% century,
particularly in urban streams where natural riparian vegetation is typically lacking. 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. Although very few studies have been conducted to directly link harmful
algae blooms to climate change, earlier or longer lasting blooms can be expected under warmer conditions in
the future.

In snowmelt-dominated watersheds, increases in spring runoff 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.

Impacts to Coastal Systems

The coast is already vulnerable to a number of 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.
Such threats include increased erosion and the loss of beaches and coastal lands.
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Sea-level rise will also have impacts beyond the coast, affecting tidally-influenced rivers, such as the Willamette,
and surrounding inland communities, where rising river levels can pose flooding problems. Other threats include
increasingly stressed infrastructure facilities built under older engineering standards. Infrastructure at risk can
include water treatment plants, diversion facilities, and wastewater plants. The intrusion of salt water will pose a
risk in some communities.

Impacts to Groundwater Systems

The 2017 Oregon Climate Assessment Report notes that, across the west, reduced snowpack is expected to
result in declines in mountain 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 hydrogeologic setting and a stream'’s sensitivity to
climate change.

This decrease in groundwater supply becomes evident later in the water year when water users place greater
demands on the groundwater resource. Longer and drier growing seasons generally result in an increased
demand on groundwater resources and increased consumption of water for irrigation. With a rise in temperature
of approximately 1.8 degrees Fahrenheit, irrigation demands are projected to increase by at least 10 percent in
arid and semi-arid regions, translating into higher pumping and energy costs.”

Impacts to Wetlands & Forests

Sufficient scientific evidence suggests that climate change is now having and will have significant impacts on
coastal, estuarine, and freshwater wetlands. Sea level rise and ocean acidification will likely affect tidal wetland
habitats and the species they support. Wetlands are more 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.

Higher summer temperatures and earlier spring snowmelt are expected to increase the risk of forest fires. In the
Pacific Northwest, the length of fire season has increased from 23 days in the 1970s to 116 days in the 2000s.*
An increase of insect outbreaks, wildfires, erosion, and changing species composition in forests will pose
challenges for ecosystems and significant challenges for water management.

Impacts to Aquatic Species & Habitat

Changes in hydrologic regimes, such as the timing and extent of streamflow, have been observed in recent
historical data and are expected to alter key habitat conditions for salmon and other anadromous fish that
depend on specific conditions for spawning and migration.?

For example, 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. 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.*

Oregonians continue to increase the resiliency of their natural environment, through local restoration efforts
under the Oregon Plan for Salmon and Watersheds and other habitat restoration and conservation programs.

Impacts to Human Health

The Oregon Health Authority published its 2017 Oregon Climate and Health Resilience Plan to alert Oregonians
to the risks associated with a warming climate and building climate resilience.”® With regard to water, the Plan
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notes that human health could be compromised by both drought and increased water temperatures, leading to
conditions that result in harmful algal blooms and waterborne diseases. At the other end of the spectrum,
flooding conditions caused by rapid run-off and increased precipitation can overwhelm drinking water intakes
and sewer/wastewater systems alike.

Impacts to Population Growth and Shifts

Despite the risks outlined above, Oregon may be relatively well off compared to other areas of the country. A
number of media and academic reports have focused on the concept of “climate refugees” or “climate migrants,”
referring to those seeking more hospitable climates in the Pacific Northwest, compared to the hot and arid
southwest. Researchers out of Portland State University and University of Washington Climate Impacts Group
convened a symposium of experts in 2016 to debate not only the probability of this phenomenon but the
impacts as well. They asked participants, "Do we need to be planning for more [population] growth in
Washington and Oregon because of climate change, and if so, what would a systematic framework for
developing and updating migration scenarios look like?

Captured in a symposium document Winds of Change? Exploring Climate Change-Driven Migration and Related
Impacts in the Pacific Northwest, participants clearly voiced a need to better understand if and how climate
change-driven migration may affect existing assumptions about population growth in the region.”* However,
they generally felt it would be premature to make changes to current population forecasting models. Instead,
they argued, researchers and decision-makers should work on identifying the additional information needed and
should commit to expanding research and information around climate change-driven migration in the
Northwest.

Next Steps

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 Recommended Action 5.A

changing flow regimes, establishing gages to quantify Support Continued Basin-Scale Climate Change
the rate of change in the magnitude, frequency, Research Efforts

duration, and timing of streamflow; identifying How to implement this action:

groundwater systems with areas of recharge within the e Invest and make improvements in surface water
rain-snow transition zone; monitoring groundwater level and groundwater monitoring, flood and drought
responses to climatic impacts; and working with the U.S. frequency projections, and long-range forecasts
Geological Survey and other partners to support long- e Improve climate change projections at a basin scale

term, natural streamflow monitoring stations that have «  Develop reliable projections of basin-scale
previously been used to assess climate impacts on water hydrology, and associated impacts on built and
supplies (e.g., U.S. Geological Survey Hydro-Climatic natural systems

Data Network stations, and Geospatial Attributes of
Gages for Evaluating Streamflow stations).

Assist with Climate Change Adaptation Strategies

Climate change adaptation requires continued research and investments in climate monitoring, as well as a
closer look at the institutions and policies that govern water management and use. Our built and natural
systems will be affected by a changing climate, meaning all sectors—public and private—must implement
adaptation strategies.
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Water Rights

The shift in timing and availability of water as a result of climate change may affect whether or not 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 June, July, August, or
September.

In Oregon and throughout much of the west, states have adopted a series of court decrees and administrative
rules that guide the timing of water withdrawals. “Irrigation seasons” are described in these documents, using
specific dates. Prime growing conditions have shifted to earlier in the year and have lasted longer, because of
gradual changes in temperature. For example, some areas of the Willamette Valley that have had their irrigation
seasons defined on paper as April 1 through September 30 experience growing conditions that would benefit
from irrigation into the month of October. Other water rights have defined irrigation seasons of May 1 through
September 30. In recent years, however, they have experienced growing conditions that could allow them to
plant well before May. This increased demand for water in the early spring or late summer could happen more
frequently in the future under a changing climate.

Irrigators and other water users may eventually find themselves holding legal documents — water rights —
granting permission to use water during seasons that bear very little resemblance to the conditions taking place
outside their windows.

Policymakers may soon have to revisit the body of rules that define irrigation seasons with such precision, based
on historic data. Although the process may take some time, the result will be a set of laws that align more closely
with actual conditions in the field. States such as Oregon that have constructed laws in a sound manner with a
strong scientific foundation have a good start. Oregon will need to make adjustments incrementally, to maintain
this strong foundation, while keeping up with 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 to meet senior out-of-stream water rights, to protect instream needs, and to meet water quality
needs could result. Future efforts should include an analysis of how instream and out-of-stream water rights
would fare with significant hydrologic changes.

Climate Resilient Water Utilities

Increased runoff, storm events, and sedimentation can impair not only our natural systems, but can also affect
our built systems as well. Water and wastewater treatment facilities could be overwhelmed and taken off-line
with the increased volume of water, leading to increased pollution and higher treatment costs.

The Climate Resilient Water Utilities program at the U.S. Environmental Protection Agency is a resource that can
help water providers develop and implement long-range climate adaptation options. Water sector utilities in
Oregon should consider use of this program to prepare for climate change. Utilities will need to ensure that they
are capable of providing water and wastewater in the changing climate. This can be done by making systems
more resilient— providing a buffer, providing diversion, storage, and transmission, building in system
redundancy (e.g., backup supplies, intergovernmental agreements), and further pursuing water conservation,
reuse, and efficiency projects in partnership with neighboring communities.

Future Water Management

Water managers and water users need a better understanding of the effects of climate change on streamflow
and groundwater. Finding more efficient ways to conserve, store, and reuse water, while also considering
innovative alternatives or new ways will be incredibly important, especially during times of critical low-flow
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periods. Analyzing the potential local effects of
climate change will help planners build alternatives

into place-based, integrated, water planning efforts.

Recommended Action 5.B
Assist with Climate Change Adaptation and
Resiliency Strategies

How to implement this action:
Oregon needs to do more work in order to

understand changes in municipal and agricultural
demand and shifts when planning for water-related
infrastructure needs (e.g., treatment, storage,
transmission).

e Analyze how instream and out-of-stream water
rights will fare with hydrologic changes

e Look for more efficient ways to conserve, store, and
reuse water in anticipation of climate change

e Provide technical and financial support to
communities to incorporate climate change

Protecting and restoring streamflows, wetlands and impacts into their planning decisions

floodplains, and improving riparian zones, uplands,
and forests are efforts that should be continued,
strengthened, and prioritized amongst private and
public partners to improve ecological resiliency to
climate change.

e  Promote the U.S. Environmental Protection
Agency's Climate Ready Water Utilities Program

e  Support ecosystem resiliency to climate change
through habitat protection and restoration projects

Critical Issue — Extreme Events

Since the adoption of Oregon'’s first Strategy in 2012, the state has recorded its warmest year (2015), experienced
the lowest snowpack on record (2015), had one of the most severe wildfire seasons (2015), declared drought
emergencies in 25 counties (2015), and was declared a major national disaster area by President Obama for
damage cause by extreme storms, floods, and landslides in February 2016.

Recognizing that extreme weather events, such as drought, floods, and earthquakes occur at great cost to
society, Oregon communities must prepare themselves for these natural hazards. The negative impacts of such
events can be far-reaching and may exacerbate already existing water challenges, such as water scarcity, water
quality, temperature-limited streams, and instream habitat conditions.

A community’s vulnerabilities may differ by geography, water-use sectors, income, ability to access storage or
additional water supplies, and other factors. Vulnerabilities might be lessened through improved forest health,
wetland capacity, natural storage, and floodplain health.

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 will be those who can play roles in mitigation, communication, response, and recovery. Their work
will be to design resiliency into community planning, determine which communities are vulnerable and how, and
document the economic, social, environmental, and other impacts of such events.

The state for its part may need to allow innovation in adopting and implementing policies, procedures,
regulations, and zoning that allow flexibility, while protecting human health, social systems, economic systems,
the built environment, and natural systems, including floodplains, wetlands, and upland forested areas.

Build Drought Resiliency in Oregon

In July 2015, Governor Brown issued Executive Order 15-09 calling for several drought and climate-related
actions.” Among these, state agencies were directed to build drought resiliency measures into the Integrated
Water Resources Strategy. Oregon experienced severe-to-extreme drought across the entire state that year. For
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some communities, 2015 marked the third, or in some case the fourth, year of continuous drought conditions.
The drought not only affected Oregon, but the entire west coast.

Twenty-five of Oregon'’s 36 counties received a drought declaration from the Governor in 2015 — more than any
other year since 1992.

In the case of multi-year droughts, soil moisture cannot recover in time for the next growing season.
Groundwater levels cannot rebound; reservoirs cannot refill. One year of severe drought can exacerbate already
existing water challenges. Because droughts are a slow-moving disaster where impacts develop over time,
persisting even after the rain and snow returns, building drought resiliency in Oregon will require a portfolio of
water management methods that are put into place long before the next drought arrives.

Defining Drought

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.

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 and the National Center for Atmospheric
Research located more than 150 published definitions of drought. In order to simplify analysis, the NDMC now
provides five different ways in which drought can be defined.

Meteorological Drought — Meteorological droughts are usually defined on the basis of 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 another.

Hydrological Drought — This definition of drought describes a situation that 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.

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

Socioeconomic Drought — This refers to the situation that occurs when physical water shortages begin to
affect people and the supply of economic goods.

Ecological Drought — A prolonged and widespread deficit in naturally available water supplies — including
changes in natural and managed hydrology — that create multiple stresses across ecosystems.

Drought is not an abnormal occurrence in Oregon, with notable droughts in the 1930s, 1976-77, 1992, 2001-02
and 2012-2015. Oregon might see dry winters, with low precipitation limiting snowpack accumulation. And/or, it
might see warm winters, with more precipitation falling as rain rather than a snow, leading to earlier runoff. One
might also see dry summers, with little precipitation available during the driest month of the year.

High temperatures in the summer can exacerbate drought conditions, as increased temperatures can reduce soil
moisture and increase rates of evaporation and evapotranspiration. These conditions can lead to limited water

Public Review Draft Chapter 3 | Page 64


http://www.oregon.gov/owrd/WR/docs/OR%20EOP_2015_IA%2001%20drought(2).pdf

supply for livestock and crops, reduced irrigation deliveries, and poor yields. It can also include changes in the
timing of water supply (e.g., rainfall, snowmelt) and water quality (algal blooms and waterborne diseases).

Drought Conditions in 2015

Although winter precipitation amounts were relatively average during 2015, it was Oregon'’s warmest winter on
record. In particular, January and June were the most unusually warm months for Oregon that year. The average
temperature in January was 38.1°F (7.4°F warmer than the historic average) and the average temperature in June
was 65.6°F (8.3°F warmer than the historic average). Oregon'’s statewide average temperature for the entire
water year was 50.8°F (4.2°F warmer than the historic average).

The warm temperatures during Figure 3-6: Oregon's Peak Annual Snowpack
the winter led to a dismal Water Years 1981-2016

snowpack, the lowest on record
since 1981 (see Figure 3-6).
Most of the precipitation that fell
came as rain, not snow. With
continued warming, this type of
snow-drought is expected to
occur more often in the future.

Snow melted earlier than normal,
and there was less continuous
runoff available during the
summer months. Severe
conditions continued throughout
the year, as the state also faced
its warmest and driest summer
on record.
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Oregon should develop a set of indicators that signal differing stages of drought and that can be used as a
planning, communication, and response tool.

Impacts and Responses to the 2015 Drought

The 2015 drought, and the dry conditions leading up to it from previous years, had varying impacts over time
and across Oregon’s regions, sectors, and economies. The Integrated Water Resources Strategy partner agencies
held open houses and conducted an online survey to learn about how the drought affected communities across
the state, and how people responded. Participants were also asked what actions should be pursued to better
prepare for future droughts, as well as what is most concerning with regard to water. Participants provided
thoughtful and useful strategies, making it evidently clear that drought has impacts on every aspect of our way of
life in Oregon.

Fishing-Related Impacts — There were several significant fish kills in 2015, including in the Willamette,
Clackamas, John Day, and Deschutes Rivers and some hatcheries, where high water temperatures amplified the
effects of a naturally occurring parasite called Ichthyophthirius (Ich) and a bacterial fish disease known as
columnaris. Mortality caused by drought not only affects existing fish, but also may result in lower numbers of
fish in future generations. Half of Oregon’s hatcheries were affected by drought conditions in 2015.

The Department of Fish and Wildlife implemented a daily fishing curtailment regulation in nearly every stream in
Oregon in 2015. This was the first time that a statewide curtailment was implemented. The daily curtailment
began in mid-July in response to extremely high water temperatures and early season low water levels. Due to
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these extreme conditions, streams were closed daily to fishing for trout, salmon, steelhead, and sturgeon from
2:00 pm to one hour before sunrise. These closures were implemented to avoid any additional stress on fish
from fishing activity.

Drinking Water - Communities responded to water shortages in 2015 in a number of ways. Several
municipalities engaged in targeted water conservation and curtailment messaging to their customers to stretch
water supplies. Some communities, like the City of Ashland, ramped up efforts within their ongoing water
conservation programs, which commonly provide financial rebates for residents who replace their toilets,
dishwashers, and washing machines with more efficient systems. The record low river flows caused by the
drought led to water quality issues at some municipal intake structures as well.

Recreation — The drought also strained summer recreational activities, such as skiing, boating, fishing, and
hunting, as well as the local economies that depend on visitors. Detroit Lake, for example, saw a 26 percent
decline in visitors due to low water levels and inaccessible boat ramps.?

Winter recreational activities also felt the impact of a record-low snowpack. Mt. Ashland ski resort wasn’t able to
open during the 2014-15 ski season. Ski managers got creative, using snow-harvesting and other strategies to
allow the resort to stay open in 2015-16.*°

Agricultural-Related Impacts — Limited water supply and high temperatures damaged certain crops and
reduced yields, and ranchers in multiple counties struggled with dry pasturelands and limited water for livestock.
Heat-stressed cattle were fed supplemental rations to help provide necessary nutrients. Some ranchers shipped
cattle to feedlots earlier than normal due to a lack of feed and water, or they weaned calves early due to dry
conditions and lack of pasture.”*

Many irrigators planted fewer crops and left land idle, enabling them to use more of their water allotments on
other plots. It has been estimated that 20 percent of farm acres in Treasure Valley, which shares the border
between Oregon and Idaho, were taken out of production in the 2015 season. Some farmers switched to
different crops, planting higher value crops, such as onions and beets, or moving to lower value crops that
require less irrigation, such as grain and seed crops. These management decisions are heavily dependent on
both expected water supply and market prices.*> Federal funding programs were made available to help recoup
expenses from damage to crops or herds.

In some areas, the state’s watermasters had to shut off irrigation for water right holders much earlier in the
season than normal, shutting off more senior water right holders—some for the first time ever. Many growers
were allocated less water than normal. Situations like these prevented some small farming operations from
planting crops at all.*

Wildfire Season - In 2015 several state and federal agencies were involved in wildland fire suppression in
Oregon. The Oregon Department of Forestry estimates that large-fire costs for 2015 amounted to $76.7 million,
more than $50 million in additional expenses compared to the 10-year average of $22.3 million.

Lessons Learned from Drought 2015 - Documenting drought conditions, especially its impacts on people and
the environment, is an important component of understanding and preparing for future droughts. Using
drought emergency relief funds approved by the Washington Legislature, the state of Washington recently
completed an economic assessment that quantifies the impacts of the 2015 drought on the state’s farmers and
ranchers, an effort that had not previously been done at the statewide level.** Oregon does not have the
resources to conduct a thorough analysis of drought’s impact to various sectors. Today, most impact-related
data is collected anecdotally. The state should invest in ways to track and quantify the effects of drought and
assist those communities most vulnerable to drought.
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Any drought assessment should also include a summary of drought frequency, distribution, intensity, and
duration. Doing so is critical, especially as climate projections indicate that the Pacific Northwest will more
regularly experience warmer temperatures.

A Closer Look at Drought Declarations

County-wide drought declarations go through a three-part process before securing a drought declaration from
the Governor's Office. First, County Commissions meet to determine whether they want to request a Governor's
declaration. Second, these requests go to the Water Supply Availability Committee (chaired by the Water
Resources Department) and then to the Drought Readiness Council (co-chaired by the Office of Emergency
Management and Water Resources Department) for review and recommendation to the Governor.

Finally, if approved for a drought declaration, the Governor issues an Executive Order, declaring drought in
specific counties. In recent years, these Executive Orders have been set to expire at the end of a calendar year. A
Governor's drought declaration triggers a number of water management tools to which users would not
otherwise have access. Drought declarations allow the Water Resources Department to issue emergency drought
permits, using an expedited process. Declarations also allow the Water Resources Commission to grant a
temporary preference of use of water for human consumption and/or stock watering or to order state agencies
and local governments to develop and file conservation and curtailment plans with the Water Resources
Department.

Communities and businesses looking to offset drought-related losses often look to the federal government,
which can provide payments or emergency loans after a federally-issued drought disaster designation by the
Secretary of Agriculture.

In 2016, the Oregon Legislature established a Drought Task Force to develop a number of recommendations that
would help improve the state’s response to drought.>> A number of the Drought Task Force recommendations
also resonated with the 2016 IWRS Policy Advisory Group, which confirmed several of these statements in its final
report.*® Both groups called on the state to:

e Improve the utility of water related data; assess drought vulnerabilities, impacts, and risks

e Improve communication and outreach—particularly with regard to small communities

e Provide funding for additional watermaster staff and tools to make water distribution more efficient
e Facilitate restoration of streamflows through voluntary means

Some of these recommendations have broader implications than drought and are discussed in other chapters of
the Integrated Water Resources Strategy; drought-specific recommendations are included at the end of this
section.

Plan for Future Droughts

Drought is one of eleven natural hazards discussed in the state’s 2015 Natural Hazards Mitigation Plan.”” Each
hazard is analyzed statewide and at a regional level. The plan contains mitigation actions, which are meant to
reduce or eliminate the long-term risk to people and property from hazards. Hazard mitigation, in general, is the
responsibility of individuals, industry, and government.

A study by the Multi-Hazard Mitigation Council shows that each dollar spent on mitigation saves an average of
four dollars.*® Planning ahead is generally seen as more efficient and more effective than actions taken during a
drought.
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Oregon'’s Natural Hazards Mitigation Plan is a component of the state’s Emergency Management Plan. In

addition to preparedness and mitigation, this plan addresses emergency operations, as well as relief and recovery

efforts. In early 2016, the Water Resources Department and the Office of Emergency Management updated

Oregon’s incident annex on drought, which is
largely a response plan for state agency
coordination activities.

Most states either develop a mitigation or
response plan for drought, or in some cases
both (see Figure 3-7).

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.

Regional early warning systems have been
developed through partnerships with other

Figure 3-7: Status of State Drought Plans

2016
Mitigation Development None
Response Local

Source: National Drought Mitigation Center

federal, state, regional, local and
private entities with the goal of helping
stakeholders in the region cope with drought.

These early warning 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 includes the states of Idaho,
Oregon, Washington and the western portion of
Montana that feeds into the Columbia River Basin.
Oregon representatives are participating in this group to
learn about how other states in the Pacific Northwest
are collecting drought-related information and using
that to design drought plans, resiliency actions, and
guide policy development.

Plan and Prepare for Flood Events

Recommended Action 5.5A

Plan and Prepare for Drought Resiliency

How to implement this action:

e Develop the appropriate set of indicators that
signal differing stages of drought

e Document the economic, social, and environmental
impacts of drought in Oregon, including the
frequency, distribution, intensity and duration

e  Prepare for, respond to, and mitigate for the
impacts of water scarcity

e Assess and assist those communities most
vulnerable to drought

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. The four types of
flooding described in the Natural Hazard Mitigation Plan include:

Riverine flooding — 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.
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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.*

Coastal flooding — Coastal floods result from different conditions. Winds generated by tropical storms or
intense off shore low-pressure systems can drive ocean water inland to cause significant flooding.

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.

Atmospheric Rivers

Atmospheric rivers are relatively long, narrow regions in the atmosphere — like rivers in the sky — that transport
water vapor from the tropics. These columns of vapor move with the weather, carrying an amount of water
vapor that can exceed the flow of water at
the mouth of the Mississippi River. 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 amounts of
water vapor and the strongest winds can
create extreme rain and floods, often by
stalling over watersheds vulnerable to ' :
flooding. These events can disrupt travel, O 1s0E | 170 170W 150w 130W | 110W
induce mudslides and cause catastrophic
damage to life and property.®

Figure 3-8: November 2006 Atmospheric River Event

Source: NOAA Earth System Research Laboratory

Atmospheric river events sometimes result in extreme precipitation events west of the Cascade Range, while
closed low pressure systems often lead to isolated precipitation extremes east of the Cascade Range.* Each year,
roughly 30 percent of winter precipitation falls in heavy, typically atmospheric river—fueled precipitation events.*

The Pacific Northwest regularly experiences storms caused by atmospheric rivers. In early November 2006, an
atmospheric river event affected western Washington and northern Oregon, producing heavy rainfall and
devastating flooding and debris flows with damages exceeding $50 million.* (See Figure 3-8).

Understanding Oregon’s Flood Risk

The need to understand the different stages of drought and its associated impacts is also true for floods. Oregon
should develop indicators of flood emergency stages that can be used as a planning, communication, and
response tool. Oregon does not have a consolidated assessment of past floods and their economic, social, and
environmental impact. Oregon should research how changes in land use or land cover and watersheds—
including upstream impervious surfaces, geomorphology, and forest fires—may change the location, strength or
duration of flood, flood ways, and flood discharge. This information could be beneficial to local planning efforts.
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Our understanding of flood risk in Oregon is more limited, compared to other regions of the country. However,
we do know with reasonably high confidence that the frequency of extreme precipitation and flooding events are
likely to increase around the state. Oregon 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. Uncertainty in precipitation information coupled with climate
change and possibly more extreme precipitation events have significant implications for the safety of water
resources infrastructure. The design of dams, wastewater facilities, bridges, and culverts depends on accurate
precipitation estimates for extreme events.

The National Weather Service can update precipitation frequency estimates if it receives funding for such work,
and there may be other alternatives for this work. Oregon now relies mostly on information from 1973, with a
very partial update completed in 2008. An analysis of precipitation frequency information with resulting maps
and tables would provide designers and operators of water infrastructure with the most current and reliable
precipitation frequency estimates to withstand floods.

Engineers need reliable information to design safe infrastructure. Agencies that have expressed support for this
research include the Army Corps of Engineers, the Natural Resource Conservation Service, the Oregon
Departments of Agriculture, Environmental Quality,

Office of Emergency Management, Oregon Health Recommended Action 5.5B
Authority, and Water Resources Department. Plan and Prepare for Flood Events
Despite this, the project to provide current How to implement this action:
precipitation return frequency information is not « Develop indicators of flood emergency stages,
yet sufficiently funded. Without better information, using information about meteorologic, hydrologic,
infrastructure is more likely to fail during a major hydraulic, and watershed conditions
flood and as a result imperil public safety and e Document the economic, social, and environmental
property. impacts of floods

e Modernize precipitation and flood frequency
Where forest fires have burned and changed land information with state participation in these studies
cover, updated precipitation frequency information e Establish early flood warning systems in areas
can be used in hydrologic models to predict new where recent drought and wildfire have affected
flows in the watershed. After a wildfire, the charred forests and vegetation

ground repels rainwater, increasing the risk of
flooding and debris flows for several years. The
intense storms that follow can lead to severe flooding and landslides. In light of recent drought and ensuing
wildfires, state emergency managers recognize the need to be able to respond to these environmental stressors
rapidly and responsibly. Installing traditional stream monitoring equipment is one option, although it can be
expensive and time consuming to set up and maintain. By contrast, temporary, real-time, rapid-deployment
equipment can be set up and removed quickly for early warning purposes.

Plan and Prepare for a Cascadia Earthquake and Tsunami

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. During the past 25 years, however, geological analyses have
led to a very different understanding of seismic risk in Oregon.

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,
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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 the most part, crustal
earthquakes occur on shore on much smaller fault systems. The two largest earthquakes in recent years in
Oregon, Scotts Mills, (magnitude 5.6) and the Klamath Falls (magnitude 5.9 and magnitude 6.0) of 1993 were
crustal earthquakes. The last major subduction zone (megathrust) earthquake and tsunami occurred more than

300 years ago in 1700.

A Cascadia Earthquake

The Cascadia Subduction Zone fault,
shown in Figure 3-9, 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.

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.
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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, 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.*

2013 Oregon Resilience Plan

In 2013, the Oregon Seismic Safety Policy Advisory Commission published the Oregon Resilience Plan with a
description of likely outcomes from a Cascadia Subduction Zone earthquake event. The 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.
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The plan notes, “... the Pacific Ocean floor is sliding beneath the adjacent continents along giant faults called
subduction zones. The scientific understanding of the Cascadia threat makes it clear that very large earthquakes
will occur in Oregon'’s future, and that our societal and physical structures are poorly prepared to meet the threat

unless we take action now to start building the necessary resilience.”

The plan went on to note that "Oregon’s water and wastewater systems are especially vulnerable to damage
resulting from a Cascadia subduction zone earthquake.” With seismic activity including liquefaction, lateral
spreading, landslides, shaking, and tsunami inundation, the vulnerabilities of water and wastewater systems are
significant. The Oregon Seismic Safety Policy Advisory Commission made several recommendations to address
these vulnerabilities and build the resiliency of water and wastewater systems, which are summarized below.

2013 Oregon Resilience Plan | Summary of Recommendations from the Water and Wastewater Chapter:

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 a functioning infrastructure
(e.g., food, water, and communications).

e Service providers are advised to plan for and
support employee preparedness.

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

The plan further describes the vulnerabilities facing our
water 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 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.

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

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

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?

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

Recommended Action 5.5C
Plan and Prepare for Cascadia Subduction
Earthquake Event

How to implement this action:

e Follow the recommendations provided by the
Oregon Seismic Safety Policy Advisory Commission
in its 2013 Oregon Resilience Plan

e Evaluate and retrofit dams and other water
infrastructure to meet new seismic standards

e See recommended actions in the infrastructure
sections of the IWRS (7A — 7C)
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And finally, the performance of gravity sanitation and storm sewers depends on accurate grades and slopes,
which are disrupted by ground displacement resulting from liquefaction. 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.

Recommendations from the Oregon Seismic Safety Policy Advisory Commission should be implemented
using a phased approach to restoration of water services after a Cascadia earthquake and tsunami, beginning
with a backbone water and wastewater system for each community, capable of supplying critical community
needs.

Critical Issue — Water and Land Use

Land and water are connected in many ways. The way in which we manage the landscape—our forests,
farmlands, rangelands, and urban spaces—can have positive or negative implications for water resources.
Policies have been put into place to ensure that streams, rivers, and groundwater resources are managed for
the long-term sustainability of Oregon’s ecosystems, economy, and quality of life. Proper land management
zoning and permitting can play a critical role in the health and availability of water resources for future
generations.

Local government land use planners do not always have the tools they need to make long-term decisions that
affect water resources. Oregon can help remedy this issue by improving communication and coordination
between state and local governments on land use matters and water resources.

Considering the projected increases in population, Oregon’s communities need to adequately plan and
prepare for meeting a larger demand on a shared resource. Water quality, water quantity, and ecosystems
will all need to be considered within the context of land management and development. Efforts that are
aimed at minimizing the impact of development can help meet statewide goals related to protection and use
of water resources.

Plan for Changes in Land Use

Changes in land use, whether to forestlands, wetlands, or other landscapes have an impact on water
resources. Oregon'’s statewide land use planning program was designed to foster livable and sustainable
development; to protect farms, forestlands 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.®

Land use management 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 state Department of Land Conservation
and Development.

Local governments in Oregon are responsible for implementing their own Comprehensive Land Use Plan that
complies with the 19 statewide planning goals, as shown in Figure 3-10. The Land Conservation and
Development Commission will acknowledge a local government’'s comprehensive plan when it complies with
the goals. However, most acknowledged plans have not been updated with current natural resource

Public Review Draft Chapter 3 | Page 73


https://www.oregon.gov/LCD/docs/bills/sb100.pdf

inventory data since the 1990s. Many of these planning goals relate to protecting and maintaining water
resources, both quality and quantity.

Goal 5 | Natural Resources, Scenic and Historic Areas, and Open Spaces

Goal 5 requires protection of state-designated areas
with known water supply or water quality issues,
along with protection of wetlands and significant
riparian corridors.  Specifically, Goal 5 and its

Figure 3-10: Land-Use Planning Goals

.. . . Goal 1 Citizen Involvement
administrative rules require local governments to Goal 2 Land Use Planning
protect “significant natural resources.” These include gzl 3 Agricultural Lands
1) critical groundwater areas and restrictively Goal 4 Forest Lands
classified areas designated by the Oregon Water Goal 5 Natural Resources, Scenic and
Resources Commission, and 2) certain wellhead Historic Areas, & Open Spaces
protection areas. Few local governments have Goal 6 Air, Water and Land Resources Quality
completed this planning, particularly since Goal 7 Areas Subject to Natural Hazards

Goal 8 Recreational Needs

completing the process for wellhead protection areas

. Goal 9 Economic Development
is not mandatory.

Goal 10 Housing

) ) o Goal 11 Public Facilities and Services
Oregon’s forests are a source of high quality drinking Goal 12 Transportation

water and directly support public drinking water Goal 13 Energy Conservation
systems and ecosystem health. Changes within the Goal 14 Urbanization

forested landscape may decrease the quality of this Goal 15  Willamette River Greenway
water, which is among the best source water in the Goal 16  Estuarine Resources

Goal 17 Coastal Shorelands
Goal 18 Beaches and Dunes
Goal 19 Ocean Resources

nation today. Like forestlands, Oregon’s 17.1 million
acres of agricultural lands, have been preserved by
Oregon’s land use planning system, helping to keep
Oregon one of the most agriculturally diverse states
in the nation.

Goal 6 | Air, Water and Land Resources Quality

Goal 6 is aimed at maintaining and improving the quality of the air, water, and land resources of the state.
This goal has no implementing rules. Although the goal directs local governments to consider the effects of
land use on water quality, it does not contain specific requirements on how to achieve this aim.

Urbanization and significant new rural development on what was formerly farm or forestland may alter the
stormwater regime and contributing to nonpoint source pollution. Local development regulations created in
response to the Clean Water Act and Goal 6 help address runoff and other quality concerns. Finding and
maintaining high quality drinking water sources are increasing challenges for municipalities and for rural land
owners in some areas of the state.

Goal 7 | Areas Subject to Natural Hazards

Goal 7 directs local governments to adopt plans to reduce risk to people and property from natural hazards.
These include floods, landslides, earthquakes and related hazards, tsunamis, coastal erosion, and wildfires.
This goal requires jurisdictions to apply appropriate safeguards, such as hazard overlay area zones and
development review standards when planning for and authorizing new development.
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In addition, participation in the National Flood Insurance Program addresses the requirements of statewide
planning Goal 7 with respect to flood hazards. In Oregon, 260 cities and counties and three Indian tribes
participate in the program.

For several years, the National Oceanic and Atmospheric Administration Fisheries Service (NOAA-Fisheries)
and the Federal Emergency Management Agency have been working together to identify measures that will
reduce negative impacts from the National Flood Insurance Program on salmon, steelhead and other species
listed as threatened under the Endangered Species Act (ESA). The National Marine Fisheries Services issued a
Biological Opinion in April 2016, concluding that development in floodplains displaces important habitat,
which fish utilize during floods, and degrades instream water quality and hydrologic conditions. The
Biological Opinion includes recommendations to the Federal Emergency Management Agency for how
implementation of the program could be modified to reduce its impact on ESA listed species.

Goal 11 | Public Facilities and Services

Goal 11 and its administrative rules require cities with a population 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.

Other goals also indirectly affect water resources, such as development restrictions on forestlands and
agricultural lands. Development on forestlands is limited by Goal 4 and by county regulations. Forests
encompass a large part of many watersheds, particularly in the upper reaches. Limiting land uses that could
have a detrimental effect on water quality is one of the purposes of restrictive forest zoning.

Plan for Population Growth in Oregon

Continuing to protect natural resources will become even more important and challenging with expected
population growth in Oregon. Some areas that are seeing a growth in population are also areas with known
water resources issues. Many of the state’'s groundwater restricted areas fall within portions of Marion, Polk,
Yambhill, Washington, and Clackamas counties, all of which saw a population increase of at least 10 percent
since 2000.

Deschutes County is another area where population has grown steadily. Its population has tripled since 1980,
when it was a community of 62,000, to now supporting more than 181,000 people, according to the U.S.
Census Bureau.** Many residents live within the upper Deschutes Basin where future groundwater use has
been limited to protect existing water uses, including scenic waterway flows and instream water rights.
Planning for future development must take into account current pressures on Oregon’s water resources, in
terms of both water quantity and water quality.

Each city and metropolitan area in Oregon has an urban growth boundary that separates urban land from
rural land. The boundary controls urban expansion onto farm and forestlands. By law, every city has to
maintain a long-term supply of buildable land in its urban growth boundary to accommodate growth. Bend,
for example, added 2,380 acres to its urban growth boundary in 2016 for long-term growth, and Grants Pass
added 822 acres in 2014. Over the next 50 years, urban and rural transition zones may become areas where
the availability and quality of water resources play a more important role during the planning process.
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Integrate Water-Related Information into Land Use Planning

Information Inputs

Considering the need to comply with several, very different land use goals, the information needed and used
to develop land use plans covers a wide spectrum. Oregon Department of Forestry's stream classification
maps, Oregon Department of Fish and Wildlife's fish distribution maps, Local Wetland Inventories, the
National Wetland Inventory, and the Federal Emergency Management Agency'’s floodplain maps are often
used by land use planners to develop local riparian corridor and wetland protections.

Some local governments use municipal Drinking Water Source Area maps and Source Water Assessment
Reports (when available) to voluntarily initiate a process to protect drinking water sources. New Updated
Source Water Assessments are being completed by the Department of Environmental Quality and Oregon
Health Authority for municipal water systems that provide much more information about the natural- and
human-caused conditions within source areas.

Population and employment forecasts are of interest to municipalities when estimating water demands for
residential, industrial and other uses. Studies conducted to support individual land use requests, particularly
to show that there is an adequate supply of water for a proposed rural use, are frequently completed. These
customized studies are usually based on existing data such as well logs, basin studies, and previous reports.

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. The planning goals require counties to address the carrying
capacity of the land when considering how much development, particularly of residential use, is appropriate.
Developments in most rural areas of the state depend on groundwater to supply residential needs. Counties
need data on the availability of groundwater in order to make informed decisions on what density of
development to permit in rural development zones.

Underground Injection Control Systems (UICs)

Underground Injection Control systems are any manufactured design, structure, or activity that injects flow
into the subsurface of the ground. The UIC program is managed by the Oregon Department of
Environmental Quality, with the intent to manage stormwater, remediation of cleanup sites, industrial
process waste, large onsite domestic waste, and other wastewater in ways that comply with water quality
laws. There are strict requirements for the protection of underground aquifers, which are categorized in
Oregon as potential drinking water sources.

State regulations require that drinking water wells be at least 500 feet away from UICs to minimize the
potential for cross contamination, but it has been difficult to ensure compliance with this requirement
because information about existing UICs has been difficult to find. As a result, owners of newly constructed
drinking water wells unknowingly find themselves in conflict with injection systems, sometimes placing UIC
owners out of compliance with state and federal regulations. There are also no provisions for well drillers to
consider UICs that are known to be nearby when the driller is locating a well, nor are there requirements for
UIC owners to be notified.

The greatest challenge to providing the public with the UIC coordinates has been that many UIC locations
were submitted inaccurately with the applications. Since 2015, the Department of Environmental Quality has
been going through all of its UIC files, comparing addresses to aerial photos and plotting the correct
latitudes and longitudes. When this work is completed, UIC locations will be available to the public on a
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web-based map application. A user will be able to enter an address or a latitude and longitude and
immediately see if there are UICs nearby. DEQ plans to complete this project in 2017.

Data Gaps

There are areas, however, where data is lacking and improvements could be made to connect land use
planning and water resources planning. Of chief concern, local land use decision makers need to gather and
use more information about groundwater quality and availability at specific locations, as well as the 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. Available
groundwater information today 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. Benton County sanitarians have been good
partners with the state, recording locations of water wells when they find them, and outfitting wells with well
identification tags.

Land use decision makers also need better
information about the cumulative impacts of
development on water quantity and quality,
including better information about the carrying

Recommended Action 6.A
Improve Integration of Water Information into
Land Use Planning (& vice-versa)

capacity of land to absorb stormwater and How to implement this action:

wastewater through on-site disposal systems over e  Protect natural water bodies in the course of land

the long-term. use decisions, such as wetlands, estuaries,
groundwater aquifers, rivers, and lakes

Oregon should improve the integration of water e  Locate and document Underground Injection

information into land use planning, and vice-versa. Control Systems

This involves developing and sharing information o Develop and share information regarding the

regarding the location, quantity, and quality of water location, quantity, and quality of water resources

resources. Such information would help inform that can be used by local governments in land use

updates to local comprehensive plans, shovel-ready decisions

certified sites, capital improvement plans, floodplain e Improve coordination; technical guidance, and

management, and other activities that contribute to assistance to local governments for land-use

land use decisions decisions with regard to water

e Take next step to implement land use goals related

It also involves land use data that can inform water- to water resources

related decisions. For instance, counties are e Build partnerships with local governments to
inconsistent with regard to tax lot information. provide land-use information, such as tax lot
Some counties provide this online, some charge a information, to the state

fee, and some do not provide this information at all.

Finding and documenting the location of water wells and improved information regarding underground
injection control systems would aid community-based protection and management strategies. This
information is critical to protecting drinking water sources during the course of land use decisions.

Coordinate Between Public Agencies

Each local government in Oregon with responsibility for land use management coordinates with various state
agencies to ensure that state agency actions such as permitting are consistent with local comprehensive
plans, and vice versa. The Water Resources Department, for example, coordinates with local governments on
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actions involving applications for water use permits, transfers, water exchanges, instream water rights, and
reservations for economic development.

To ensure compliance and compatibility with local comprehensive plans, twenty-five agencies have developed
State Agency Coordination Programs, most of which were certified by the Land Conservation and
Development Commission around 1990. Since that time, only two state agencies have updated their State
Agency Coordination Program.

During the 2017 Legislative Session, Senator Bill Hansell (R, Athena) introduced a Senate Bill 815 directing
agencies to re-engage in this process and show progress towards updating State Agency Coordination Plans
during 2017.%

Recommended Action 6.B

Changes to state rules and programs, and to Improve State Agency Coordination

comprehensive plans, may lead to incompatibilities
that are detrimental to public and private interests.
The Strategy should ensure that state agency
coordination programs are keeping pace with local
permitting decisions and changes in
comprehensive plans, while meeting multiple state
agency requirements.

How to implement this action:

e Update State Agency Coordination Plans in
partnership with the Department of Land
Conservation and Development

e Design each agency permit “contingent” upon
approval of all other state agency permits

Advance Low Impact Development and Green Infrastructure

Runoff from urbanized land areas and impervious areas such as paved streets, parking lots, and building
rooftops during rainfall and snow events often contains pollutants that adversely affect water quality. This
polluted runoff commonly includes heavy metals, pesticides and fertilizers, oil and grease, bacteria, and
sediment. The U.S. Environmental Protection Agency describes urban runoff as one of the leading sources of
water quality impairment in surface waters. Urban runoff can also contaminate groundwater. Humans and
their actions are the most significant sources of polluted runoff.

The U.S. Environmental Protection Agency describes low impact development and green infrastructure as
generally referring to systems and practices that use or mimic natural processes to infiltrate, evapotranspire,
or reuse stormwater or runoff on the site where it is generated. An often-used technique is the use of plants
and soils to capture, slow, and filter stormwater and runoff. The goal of both approaches is to treat
stormwater runoff at its source before it reaches the sewer system. This can be done through the use of
bioswales, rain gardens, or vegetated roofs, for example. Rainwater harvesting from an impervious surface
such as a roof or parking lot, a use exempt from permitting in Oregon, is another useful approach, one that
utilizes water as an on-site resource for activities like lawn watering or gardening.

Technical Resources to Advance Low Impact Development Approaches

The Oregon Environmental Council has partnered with the Department of Environmental Quality and others
to develop a publication called Low Impact Development in Western Oregon: a Practical Guide for Watershed
Health.”® Published in 2016, this online manual includes both structural and non-structural design and
construction ideas. For instance, it describes the use of porous pavement, rain gardens, and tree planting to
mimic the flow of water in the natural landscape. It also uses a flexible template so that local jurisdictions can
adapt the manual for their own climate, geology, and local setting.
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The 2012 Integrated Water Resources Strategy noted that local planning departments need more technical
resources and assistance in order to become familiar with low impact development techniques. This
publication helps respond to that recommendation. Additional information and resources should be
compiled and maintained online, providing easy access for developers and planners.

Oregon communities should consider updating local development codes, where appropriate, and improving
local capacity, both technically and legally, to review and permit green infrastructure designs.

Green Infrastructure Projects Designed to Improve Water Quality

The Roseburg Urban Sanitary Authority Natural Tertiary Treatment System operates a natural treatment
system as part of its Roseburg Regional Water Reclamation Facility. Designed to improve water quality in the
South Umpqua River, the system uses treatment wetlands, irrigation, overland flow, soil treatment, and
historic natural wetlands to reduce concentrations of nitrogen and phosphorous, and to remove chlorine and
heat from its wastewater. The site occupies 340 acres of farmland and the total project cost almost $10
million to implement. Funding came from user fees

and a loan of $2.4 million from the Infrastructure Recommended Action 6.C

Finance Authority. Encourage Low Impact Development Practices
and Green Infrastructure

Similarly, the Fernhill Wetlands in Forest Grove How to implement this action:

comprises about 700 acres owned by Clean Water e Compile and provide online information on low

Services and managed in partnership with the City of impact development best practices

Forest Grove and Fernhill Wetlands Council. The e Update local development codes, improving local

Fernhill project is creating natural treatment systems capacity to review and permit green infrastructure

or wetlands to improve water quality by removing designs

nutrients, cooling, and naturalizing water after e Encourage communities to consider natural

conventional treatment. Ninety acres of old sewage infrastructure in lieu of, or as a complement to,

lagoons were transformed into treatment wetlands built infrastructure

with more than 200,000 cubic yards of soil, 15
control structures, 2,400 feet of piping, 750,000 native wetland plants, and 3.5 billion seeds. Birds and wildlife
have taken to the 180 logs and snags that were anchored into place, and human visitors are flocking to enjoy
the trail improvements, new outdoor classroom areas, and to watch the emerging treatment wetlands.

Critical Issue — Water-Related Infrastructure

Infrastructure is another important, but often overlooked, piece of the water equation. It takes an extensive
system of pumps, pipes, treatment, and storage facilities to deliver water to our homes, businesses, and fields
every day. In the United States, drinking water alone is delivered through a network of more than one million
miles of pipes, and wastewater sewer lines cover more than 600,000 miles.

Maintaining the infrastructure to move water and wastewater is an expensive, but necessary task. Much of
the nation'’s infrastructure is aging and will soon reach the end of its useful life. Ensuring that Oregon’s water-
related infrastructure is well maintained and functioning is important for a variety of public health and safety
reasons, but also for meeting our state’s economic needs.

Irrigation-related infrastructure is another complex water delivery system that encompasses all of the
components necessary to get the water from its source to the farm or other water users.
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Examples of irrigation infrastructure include:

e Storage facilities, such as dams e Headgates, headworks, and valves

e The reservoir behind the dam e Spillways, siphons, drains, penstocks, transmission lines
e Regulating reservoirs e Telemetry systems

o Wells e Measurement devices

e Canals and pipelines e Fish screens and fish passage facilities

e Pumps and pumping stations

Irrigators continue to evaluate opportunities to expand operations—and irrigation in particular—to lands
where soils are most amenable to water and where markets and related services are most accessible.

Use an Asset Management Approach

The approach in the utility industry is to encourage an "asset management” approach, upgrading and
replacing water and wastewater infrastructure on a rolling schedule when it no longer serves its purpose.
Asset management means taking a systematic approach to managing capital assets in order to minimize costs
over the useful life of the assets, while maintaining adequate service to customers.

The American Society of Civil Engineers (ASCE) continues to advocate for the use of an asset management
approach to maintain and upgrade the nation's infrastructure. In March 2017, ASCE released its national
infrastructure report card, giving the nation's infrastructure a D+, in part because of the failure to plan and
fund infrastructure upgrades.®

The ASCE promotes the use of the asset management approach because it provides decision makers with
critical information about their capital infrastructure assets and the timing of their future investments. ASCE
lays out four key steps for asset management, including: making an inventory of critical assets; evaluating
their condition and performance; developing plans to maintain, repair and replace assets; and funding these
activities.

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 drilled each year, state
oversight and inspection is critical to ensure wells are constructed using proper methods, materials, and
equipment. Licensed and bonded water well constructors have the equipment, knowledge, and experience
required for proper well construction.

There are a number of things the state could improve in order to provide more timely inspections during well
construction, and more thorough review of well logs to ensure that well construction meets standards. These
include requiring a longer lead time between the time a well driller files a “start card,” signifying intent to
construct, and when the construction actually takes place. Currently, a driller may mail the start card the same
day work begins; oftentimes, by the time the Department receives the notification, the well is complete and
the drill rig has departed the work site.

Other improvements include education and outreach to well drillers and pump installers so that: the state has
accurate maps and location information about new wells; industry professionals understand the backflow
prevention requirements that protect water quality and human health; and well owners, their consultants, and
agency staff have unobstructed access to measure water levels.
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Along with construction, any alteration, deepening, or abandonment of a well must be done in accordance
with groundwater laws and well construction standards. Unused wells, particularly large-diameter, open wells
that are not properly decommissioned, provide avenues for contamination and are a public safety concern.

In the past ten years, Oregon has seen a number of incidents due to poorly maintained and neglected wells.
The incidents ranged from animals falling into wells and needing to be rescued, to children being critically
injured, to an elderly woman in Douglas County who died after falling into a large-diameter well.
Homeowners with old unused, neglected, or poorly maintained wells should be encouraged to contact the
Water Resources Department for information regarding the proper methods of decommissioning their wells.

Improve Oregon’s Levees

Levees are used around the country to protect low lying areas from flooding. 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 only provide flood protection if they are of sufficient height and stability.
Even then, levees must be monitored during flooding, with leakage and overtopping identified correctly and
immediately addressed. Failure of levees in some cases can be catastrophic, as was the case with Hurricane
Katrina and the 2005 levee breaches in New Orleans. Oregon has also experienced a catastrophic levee
breach. A breach of a levee adjacent to the Columbia River killed 15 people and destroyed 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. Senate Concurrent Resolution 21 was introduced into the Oregon Legislature during its 2017
session to commemorate the 69th anniversary of the Vanport flood, remembering its survivors and those who
lost their lives.*

The U.S. Army Corps of Engineers sponsors and certifies a portion of the levees in Oregon. The Corps keeps
an inventory of those levees it sponsors and certifies. In exchange for Corps’ assistance with inspections and
emergency response, owners of those levees are required to maintain them to Corps’ standards. These levees
are well inventoried, frequently inspected and have a reasonable margin of safety.

There are other levees in Oregon that have not been maintained to Corps standards, nor are they part of the
Corps of Engineers certification program. Some of these other levees have been inventoried, while many are
not in any inventory. Levees that are not part of the Corps of Engineers program may be in very poor
condition, and the ownership of these levees is often unclear. In some cases, landowners may be unaware
that they have levees on their property or could be

affected by a levee failure. The Department of Recommended Action 7.A
Geology and Mineral Industries is inventorying levees Develop and Upgrade Water and
as resources become available. The 2015 Legislature Wastewater Infrastructure
gave the Water Resources Department authority to How to implement this action:

work with willing levee owners to e\{aluate opt.lons for e Use an “asset management” approach to identify
these other levees. However, there is no funding and plan for rehabilitation, upgrade, or
currently allocated to inspect these levees and work replacement of infrastructure

with owners to determine if the levees will perform e  Provide timely inspection of well construction and

safely in a flood. well logs, and education of drillers and pump
installers to ensure construction standards are met

New Standards for Levee Certification - Levees e Properly abandon wells at the end of their useful

must be accredited to be recognized in the Federal life

Emergency Management Agency's flood insurance e Inventory, inspect, and make safety improvements

program. An accredited designation means that a to levees

levee is built and maintained to protect against a one-
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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 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.

Several drainage districts that own and operate levees along the Columbia and Willamette Rivers near Sauvie
Island are actively working on levee accreditation. In return, the districts will have access to federal floodplain
insurance. Without this accreditation, communities may not be eligible for federal flood insurance and there
is no comparable private sector insurance. Without insurance in hand, loans are difficult to come by as well.

Encourage Regional Systems

Many Oregon communities, particularly smaller ones, are struggling to adequately fund water and
wastewater-related infrastructure. The high capital costs related to infrastructure, the construction, operation,
and maintenance cost of facilities, and the salary and training costs of retaining qualified personnel all seem
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 makes 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. Four
communities are currently piloting a place-based

approach to water planning that looks at water Recommended Action 7.B

supply and demand within a basin or other Encourage Regional (Sub-Basin) Approaches to
hydrologic area. Some of the outcomes of those Water and Wastewater Systems

planning efforts may incorporate a more “regional” How to implement this action:

approach. .
PP e Make use of shared contracts, services, purchases

. . Devel tual assist t
Oregon should continue providing these types of * evelop multual assistance agreements

incentives to encourage more regional approaches
to providing water and wastewater services e Provide funding and technical assistance to
especially if it provides significant financial and e e
environmental benefits within these smaller
communities.

e Establish inter-ties and back-up supplies

Ensure Public Safety: Oregon’s Dam Safety Program

Although the concept of “safety”—drinking water safety and human health—are covered elsewhere in the
Integrated Water Resources Strategy, the concept of public safety is not specifically covered. In this update of
the Strategy, we focus primarily on dam safety, which represents a significant area in which the state has
responsibility for the communities located downstream, from important, but often aging water
impoundments.

Dams are not defined in Oregon statute, but rather in rule (Oregon Administrative Rule 690-020-22(8)).
"Dam” means a hydraulic structure built above the natural ground grade line 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
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canals. Many traditional dams are constructed on stream channels to form reservoirs. Most dams are built of
compacted soil or rock fill and are called embankment dams. Some are made of concrete; others are rock fill
and a few are made of lumber. Concrete dams, although less common, are some of Oregon'’s largest dams.
Owners of dams include homeowners, farmers, irrigation districts, municipalities, associations, and public
agencies.

Managing Oregon’s Dam Safety Program

Oregon strives to maintain its good dam safety record, as it is a primary area in which the Water Resources
Department can help 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.”

Oregon Revised Statutes (ORS) authorize and direct the Water Resources Department to take specific actions
related to the design, construction, inspection, and safety of dams. The applicable statutes that deal directly
with dam safety are ORS 540.340 to 540.400. Oregon’s dam safety laws, established in 1929, are outdated,
making effective actions to improve public safety very difficult. Since the last time these statutes were
changed, there have been major advances in dam design, rehabilitation technology, and emergency planning
standards to protect people living downstream from dams.

The State Engineer for Water Resources oversees the dam safety program. The State Engineer inspects all of
the state-regulated high hazard dams and has one limited duration engineer to help. Among its western
neighbors, Oregon has invested the lowest program dollars per dam ($365); the national average is $610 per
dam. Similarly, Oregon dedicates less staff per dam, which translates into more dams (430) for which each
staff member is responsible. Note, however, that among their many duties, Oregon’s twenty-one
watermasters do conduct inspections of low- and significant-hazard dams.

Those Subject to the Dam Safety
Program - Approximately 1,200 dams are Figure 3-11: Federal and State Regulated Dams
large enough—at least 10 feet high and - (March 2016)
storing at least 3 million gallons (9.2 acre- Ve S
feet of water)—to be subject to Oregon'’s . OQ Pendleton \"\)
dam safety program. The largest dams, “[.: ' DDO‘ S @ /
however, are regulated by federal agencies. iy = = s 1 G ®
Oregon’s Dam Safety Program is the lead - P %@8\ E
public authority responsible for 969 non- e - Eo e W ) T /
federal dams. See Figure 3-11 for a map of I %E genapl jBenE—‘ % B ¢ ‘07
all large dams in Oregon. Jé Cﬁ E ‘ & 597 pull” B
gt m W T R e
Hazard Ratings — Like most states, /’{.V & I -D. ° % e
Oregon rates dams by hazard. A dam'’s (f’f’ > - _ : : [!\‘
hazard rating is based on what could Y @ - r 56
happen if the dam fails, not on the ¢ : -f‘(_‘ -&EM “
condition of a dam. A high hazard dam, \Q_ -?fg_tpf Lt " 5 ¢ pol|
for example, means that failure would likely _
cause fatalities. There are currently 75 g z:: :ilg:iﬂcant E Eejera:’ :fg“_f‘ t
non-federal dams rated as high hazard. state, L:v - F;ZZI L{:C" o
These dams are inspected annually.
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Safety of Dams

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.

As of April 2017, about half (36) of high hazard Figure 3-12: Hazard Classifications for Dams
dams are in satisfactory condition. About one-

fourth of them (18) are in fair condition. Fifteen 75 High Hazard Dams

(15) are in poor and six (6) are unsatisfactory Failure will likely cause fatalities. These dams are
condition. The condition analysis of each high inspected annually.

hazard dam is updated after its formal inspection.
There are no clear criteria in Oregon for
determining when an unsatisfactory dam is also an
unsafe dam. Some states consider all dams in

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

. o . years.
unsatisfactory condition as unsafe unless there is a
significant restriction in the volume of water 747 it abpse) LTS '
storage allowed at that dam. Other states also Failure is unlikely to cause major property

damage or loss of life. These dams are inspected

consider dams in poor condition to be unsafe.
every 5 to 6 years.

The Department works with owners to bring these 969 Total Dams in the Program
dams up to current seismic safety standards.
Floods, earthquakes, internal erosion, and aging
infrastructure are realities in Oregon. Many of
Oregon'’s dams are old and could fail, greatly increasing the severity and consequences during major flooding.
A number of pipes passing through dams have worn out as well. Additional resources are needed to
determine if dams have safety deficiencies.

Source: Water Resources Department, March 31, 2017

Emergency Authorities — In Oregon, if it is clear that a dam is imminently unsafe, the Department will notify
the owner of this situation 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 typically takes several months unless the owner voluntarily signs a consent
agreement. At present, the Water Resources Department has no authority to direct an owner to take action
to prevent imminent dam failure, nor can the Department take action if owners are unavailable or unwilling.
If caught in time, lowering reservoir levels will reduce stress on the dam and reduce its likelihood of
catastrophic failure. Other actions could include bringing in pumps or siphons or emergency rock fill or
opening valves.

Emergency Inspection after Extreme Events — Oregon has no interagency agreements in place to inspect
multiple dams that might have been damaged by an earthquake or widespread flood. After extreme floods
and multiple dam failures in their states in 2013 and 2015, Colorado and South Carolina had to improvise, but
fortunately, they did have federal and local dam safety engineers available to make inspections quickly. In
Oregon this will be difficult after a Cascadia Earthquake or flood if access via roads is no longer be possible.
Dam inspections and emergency access is essential if we are to avoid dam failures in the aftermath of a
Cascadia Earthquake or significant flood. Additional arrangements are needed for effective and coordinated
response during extreme events so that the public can be reassured that dams are safe, or evacuated if they
are unsafe.
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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. The majority of dams in the United States are privately owned. The Association
notes that, “a dam's owner is solely responsible for the safety and liability of the dam and for financing its
upkeep, upgrade and repair.” While the term "legal responsibility” of a dam owner is used in statute (ORS
540.350), it is not defined. 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.

Monitoring High Hazard Dams — Remote monitoring can detect a potential problem before there is harm
to people and property. The most important information includes current water level in the reservoir and any
change in seepage flow through the dam. A few dam owners are already collecting and analyzing this
information now, as it allows them to improve the performance and safety of their dams. Other owners do
not monitor their dams. The Water Resources Department is not authorized to require monitoring on high
hazard dams, even those in poor or unsatisfactory condition.

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. Approximately 75
percent of state-regulated high hazard dams have EAPs. Oregon uses money from a special Federal
Emergency Management Agency dam safety grant to help dam owners create EAPs. Statutes do not provide
authority to require an EAP for existing dams, only new, high hazard ones. The Department strongly
encourages owners of existing high hazard dams to complete EAPs and provides technical assistance for
owners to develop these plans.

Review of Dam Designs and Specifications — There is currently an annual fee for inspections and dam safety
assistance of existing dams, but no fee for the review of dam designs, construction inspections, and the
related necessary correspondence with the dam
owner and design engineer. If other dam safety Recommended Action 7.C
priorities exist, then review and approval of new Ensure Public Safety / Dam Safety
designs can take several months to complete, or
possibly longer. Improved ability for the Department
to conduct more timely reviews and to correspond
with enginee.rs, from preliminary to final. design, e Authorize resources to determine if dams have
would result in more certainty and consistency for safety deficiencies; evaluate and retrofit dams to
dam owners and project engineers. T E aEfae SRR

How to implement this action:

e Modernize state laws to improve the safety and
resiliency of Oregon dams

e Authorize emergency actions and encourage

Grant and Loan Programs — Recently, the dam cooperative actions to improve the safety of dams

safety program and other grant programs have e Coordinate interagency emergency responses
provided some funds to reimburse owners of high regarding dam inspection, communication, and
hazard dams for the analysis of suspected deficient SEEUENEIT

dams. Most conventional loan programs cannot be
applied to dams, and since many dams are privately
owned, 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
existence of design information. Oregon has

e Define the legal responsibilities of a dam owner

e Authorize a requirement for remote monitoring on
deficient high hazard dams

e Require dam owners to maintain an Emergency
Action Plan for all existing dams rated high hazard

e Authorize a fee for review of plans and
specifications

e Dedicate grant and loan resources for rehabilitation
of deficient dams
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efficiently leveraged limited resources to improve the overall safety of state regulated dams. But many
important activities have been deferred, some indefinitely. Establishing grant and loan programs would allow
owners to rehabilitate unsafe dams that still have value, or to provide funds for removal of dams that no
longer provide benefits.

Congress signed the Water Infrastructure Improvements for the Nation (WIIN) Act into law in 2016,
authorizing a national dam rehabilitation and repair program.>* The goal is to help dam owners implement
needed repairs and upgrades. However, this program has not yet been funded. Similarly, the federal National
Dam Safety Program was reauthorized by Congress as part of the Water Resources Reform and Development
Act (WRRDA) in 2014; this program also has not received its full appropriation at authorized levels.*

Critical Issue — Education and Outreach

Although Oregon is generally regarded as a “wet" state, many watersheds and their surrounding communities
are facing water scarcities today. Looming pressures on our water resources, including population growth
and climate change, are not yet “real” in the personal lives of many Oregonians, making it difficult to convey
the seriousness of the issues we face today and may face in the future. Education and outreach efforts by
state agencies and their partners should be targeted to all age levels and should address water quality, water
quantity, and ecological needs and issues.

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

Support Oregon’s K-12 Environmental Literacy Plan

Environmental Literacy

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. Finalized in October 2010, 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.

One of the goals of the Plan is to prepare students Recommended Action 8.A

to understand and address the major Support Implementation of Oregon’s K-12
environmental challenges facing Oregon and the Environmental Literacy Plan
rest of the country, including the relationship of How to implement this action:

the environment to national security, energy
sources, climate change, health risks and natural
disasters. The Plan provides an opportunity for e Natural resource agencies, community
Oregon'’s youth to gain a greater understanding organizations, and others should engage in
about the state’s vital natural resources, and to education for environmental literacy activities
develop a sense of stewardship toward Oregon’s

e Support implementation of the Environmental
Literacy Plan
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environment, thus helping them make informed decisions about Oregon’s natural resources in the future.
Under this Plan, students graduating from high school should be environmentally literate.

In 2014, Oregon State University became the administrative body overseeing the state’s Environmental
Literacy Program to help implement the plan. The program supports K-12 teachers by providing professional
development training, conducting research and assessment, maintaining a database of resources, and
building capacity through partnerships.

Outdoor School

Oregon State University will also serve 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, studying natural sciences and the responsible use of natural resources with students from other
schools. Participation in Outdoor School varies by
school district. Measure 99 (2016) created an
Outdoor School Education Fund with 4 percent of
the revenue of the Oregon State Lottery Fund—up
to $22 million—with the stipulation that these
efforts cannot reduce lottery proceeds dedicated to
the restoration and preservation of parks, beaches,
watersheds, and native fish and wildlife.*

Figure 3-13: Children’s Clean Water Festival

Children’s Clean Water Festival

The Children’s Clean Water Festival 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 are capable of having real, long-lasting, positive
impacts on water resources, and to equip them with

the information they need to do thatin a f.un and Staff from the Water Resources Department gave a
engaging way. The 2017 Clean Water Festival marks groundwater demonstration to students at the
the 24" year of the event with more than 30,000 Children’s 2016 Clean Water Festival.

students participating since its inception.

Educate Oregon’s Next Generation of Water Experts

The need to provide education and training on water, specifically water management, took center stage
several decades ago. 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.

During that time, grants from the U.S. Environmental Protection Agency also became available for states to
train water and wastewater plant operators. Now, with impending retirements expected from the baby
boomer generation, the water and wastewater industry faces some devastating losses in its workforce.

The Water Research Foundation and the American Water Works Association published a report in 2010 that
summarizes previous studies on the workforce issues facing the water sector. Studies estimate that there
could be a loss of 30 to 50 percent of water utility employees in the next 10 years, due to retirement, with the
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greatest impact on engineering and operations. With this comes a loss of institutional knowledge, as retirees
exit the workforce.*

Add to this a 2003 Congressional Budget Office study noting that a shortage of qualified workers in all
industries is expected to continue for an entire generation, comprising almost two decades. Although
retirements have slowed a bit due to the economic recession, the loss of knowledgeable staff is still a concern.

One concern that comes with this wave of retirements is well described in a 2005 paper, Succession Planning
for a Vital Workforce in the Information Age, which notes that much of our systems information in the U.S. is
not well documented, making 80 percent of useful operating knowledge susceptible to loss through
retirements.

Changes in the Water Industry

The gap left by these departures is further compounded by the rate at which scientific advancements have
changed the water industry. In the May 2010 issue of the journal Science, author Carol Milano examines the
growing list of needs in a very diverse field of water. Milano notes the increasing recognition for the value of
restoring ecosystems to their natural condition will demand more scientists trained in ecological areas such as
soils, biology, zoology, chemistry, and geology, as well as environmental, civil, and mechanical engineering.

Manufacturers who are trying to decrease water use and toxic discharge need chemical engineers, synthetic
and system biologists, and nanotechnologists. Regulatory agencies and environmental health professions
need toxicologists, epidemiologists, chemists, engineers, hydrologists, and legal and policy professionals.

According to the Bureau of Labor Statistics, employment growth of 18 percent is expected for hydrologists
between 2008 and 2018, which is faster than the average for all occupations. Employment of the broader
category of environmental scientists and specialists is expected to increase even more, by 28 percent between
2008 and 2018. The need for energy, environmental protection, and responsible land and water management
will spur this demand.

The Bureau of Labor Statistics explains that the demand for hydrologists will be strong as the population
increases and moves to more environmentally sensitive locations. As more people migrate toward coastal
regions, for example, hydrologists and geologists will be needed to assess building sites for potential geologic
hazards and to mitigate the effects of natural hazards such as floods, landslides, and hurricanes.

Hydrogeologists also will be needed to study hazardous waste sites and determine the effect of pollutants on
soil and groundwater so that engineers can design remediation systems. Increased government regulations,
such as those regarding the management of stormwater, and issues related to deteriorating coastal
environments and rising sea-levels will stimulate employment growth for these workers.

Professional Water-Related Training in Oregon

The Oregon Community College Association reports that out of the seventeen publicly chartered community
colleges in Oregon, only two community colleges offer water/wastewater operator training programs: Linn-
Benton Community College in Albany and Clackamas Community College in Oregon City.

These programs are critical resources for plant operators, as they prepare for the certification and licensing
exams underpinning the water and wastewater utility industry. These courses are designed to give water
technicians and operators the tools to protect public health and environmental health.
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There is only one community college, Lane Community College in Eugene, with a water conservation
technician program—specializing in the nexus between energy and water efficiency. There are no community
college programs in Oregon with a robust curriculum in hydrographics—measuring water level and
streamflows, and then processing the records for use after data collection.

The American Water Works Association, the Water
Environment Federation, and the U.S. Environmental
Protection Agency have partnered to create a
website to promote career choices in the water
sector. Geared toward jobseekers at all levels—high

Recommended Action 8.B
Provide Education and Training for Oregon’s
Next Generation of Water Experts

How to implement this action:

school, vo-tech, college, military second career, and
advanced science—the workforwater.org website
hosts a clearinghouse of jobs in the field of water. It
also contains recruiting resources for businesses and N
agencies to use. The Department of Community
Colleges and Workforce Development also provides o
a listing of colleges that offer water-related courses,
degrees, and programs throughout Oregon.

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

Offer job shadow programs to expose students to
careers in water

Continue funding support for water-related trade
programs at Oregon community colleges

Provide Community-Based Education and Outreach

Oregon is home to an extensive network of community-based organizations that offer technical assistance
and knowledge on water quantity, water quality, and watershed-related issues. With more than 45 soil and
water conservation districts, and about 85 watershed councils located throughout the state, Oregon is well
positioned to advance locally-led education and outreach efforts. Oregon should continue providing
technical training to soil and water conservation district staff, watershed councils, and other on-the-ground
organizations.

Fortunately, high quality, water-related curricula exists for all ages. Project WET, established in 1984, has a
coordinating center at Western Oregon University, and other coordinating centers located nationally and
internationally. Project WET's materials, available for a fee, provide a good overview of water quality and
quantity issues, focusing on topics such as watersheds, wetlands, oceans, sanitation and hygiene, water
history, and more.

The U.S. Environmental Protection Agency and the U.S. Geological Survey also have water related resources
available for education. Many local water providers, watershed councils, and non-profit organizations in
Oregon have also developed their own educational and outreach materials available to the public. Examples
of education and outreach opportunities that should be promoted include:

e Farm-to-farm tours to demonstrate water .
conservation and efficiency techniques

Proper care/maintenance for septic systems

e Graywater use systems
e Improving stewardship by connecting

: e Rainwater harvesting systems
Oregonians to the outdoors

e Pharmaceutical take back programs,

e Domestic well stewardship: proper installation hazardous waste collection events: and

and maintenance of domestic wells, wellhead
protection, testing wells for contaminants,
interpreting the results, addressing any
contaminants

e Streamflow restoration programs and
opportunities
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Responsible use and protection of Oregon'’s water resources can be done by promoting water-related
recreational opportunities as well. The Water Trails Program at the Oregon Parks and Recreation Department,

for example, helps to increase access to water-
based outdoor recreation and stewardship of the
state's waterways. Water trails are highlighted
through the use of comprehensive trail guides,
signage, public outreach, and informative classes
to encourage awareness of the natural, cultural,
and historical attributes of a waterway. This gives
water users an opportunity to learn about the
value of water resources, while gaining boating
skills and connecting with waterways through an
outdoor experience. The Water Trails Program,
and other outdoor water-related recreational
opportunities, should be promoted and
encouraged in Oregon.

Water-Related Research Needs

Recommended Action 8.C
Promote Community Education and Training
Opportunities

How to implement this action:

Look for opportunities to keep the general public
informed about the importance of water resources

Promote technical training for public and
private partners

Promote access to water-related recreational
opportunities through the use of the Water Trails
Program

The water resources sector will need to continue identifying on-going informational needs that could use
assistance from undergraduate and graduate students, as well as public and private research institutions and

partners.

Several state and federal agencies offer internship programs for students to gain real-world experience and
exposure to day-to-day operations. Business Oregon, for example, has an internship program that includes
work in clean technology and renewable energy. Other agencies — the Department of Fish and Wildlife,

Department of Forestry, and Water Resources
Department — often offer summer internships or
seasonal employment to support monitoring and
assessment projects, or other field-based activities.

Students in these internships have a unique
opportunity to seek out both theoretical and applied
research questions. They can take these questions
back to their undergraduate or graduate programs
and use them as the basis for their own original
research and publication.

Recommended Action 8.D
Identify Ongoing Water-Related Research Needs

How to implement this action:

Continue to identify ongoing research needs at the
local and state level

Partner with public and private researchers to
address research needs

Provide funding for research initiatives
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CHAPTER 4 | Meet 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 Quick Links to Main Sections:

resources among its natural resource and Critical Issue — Place-Based Efforts ..96
economic development agencies, at all levels Critical Issue — Water Management and Development...... 102
of government. Key factors to consider Critical Issue — Healthy Ecosystems 118
include state-level and place-based water Critical Issue — Public Health and Water 128
planning, water management and Critical Issue — Funding for Oregon’s Water

development, and the protection of References
ecosystems and public health. The Strategy’s

objectives of better understanding and
meeting our water needs will be meaningless
without adequate funding.

Recommended Actions at a Glance

Critical Issue Recommended Action

9.A  Continue to Undertake Place-Based Integrated Water Resources Planning [Revised]
9.B  Coordinate Implementation of Existing Natural Resource Plans
9.C  Partner with Federal Agencies, Tribes, and Neighboring States in Long-Term

Water Resources Management

Place-Based Efforts

10.A Improve Water-Use Efficiency and Water Conservation

10.B Improve Access to Built Storage

10.C Encourage Additional Water Reuse Projects

10.D Reach Environmental Outcomes with Non-Regulatory Alternatives

10.E Continue the Water Resources Development Program [Revised]

10.F Provide an Adequate Presence in the Field [New]

10.G Strengthen Oregon’s Water Quantity & Water Quality Permitting Programs [New]

Water Management
and Development

11.A Improve Watershed Health, Resiliency, and Capacity for Natural Storage
11.B Develop Additional Instream Protections
Healthy Ecosystems 11.C Prevent and Eradicate Invasive Species
11.D Protect and Restore Instream Habitat and Habitat Access for Fish and Wildlife
11.E Develop Additional Groundwater Protections [New]

12.A Ensure the Safety of Oregon’s Drinking Water

Public Health 12.B Reduce the Use of and Exposure to Toxics and Other Pollutants
12.C Implement Water Quality Pollution Control Plans
13.A Fund Development and Implementation of Oregon’s Integrated Water Resources
Strategy
. 13.B  Fund Water Resources Management Activities at State Agencies [Revised]
Funding

13.C Invest in Local or Regional Water-Planning Efforts [New]
13.D Invest in Feasibility Studies for Water Resources Projects [Revised]
13.E Invest in Implementation of Water Resources Projects [New]
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Critical Issue - Place-Based Efforts

The 2012 recommended actions specifically called for the state to create a statewide framework for developing
place-based integrated water resources plans. The Water Resources Department researched how other states
encourage and support integrated water planning at the local level and also gathered feedback through a series
of public workshops, interagency meetings, and other venues. This research and feedback were used to develop
a set of draft planning guidelines that clarifies how communities can undertake place-based planning.

The 2015 Draft Planning Guidelines (Guidelines)

present a framework for Oregonians to plan for their
water future.' The Guidelines include key planning o Locally-initiated and led collaborative process
principles as well as five planning steps:

Figure 4-1: Key Planning Principles

e Voluntary, non-regulatory approach
e Step 1 - Build a collaborative and inclusive e Includes a balanced representation of water

process with diverse water interests

e Step 2 - Gather information to characterize
water resources and identify knowledge gaps

interests
Conducted in partnership with the state

Addresses instream and out-of-stream needs,

including water quantity, quality and ecosystem

e Step 3 - Examine current and future instream
needs

and out-of-stream water needs

o Utilizes an open and transparent process that
e Step 4 — Develop and prioritize strategic, fosters public participation

integrated solutions to meet multiple water e Builds on and integrates existing studies and

needs plans
e Step 5 - Create and approve a local integrated o Does not jeopardize existing water rights
water resources plan e Recognizes the public interest in water

e Adheres to principles in the Integrated Water

Legislation and Funding Resources Strategy and state laws

In 2015, the Oregon Legislature supported place-
based approaches to water planning by giving the Water Resources Department authority to issue grants, enter
into contracts or agreements, and provide technical assistance to support development of local strategies and
solutions. According to the statute (Senate Bill 266)°, place-based integrated water resources strategies must:

e Be developed in collaboration with a balanced representation of interests
e Balance current and future in-stream and out-of-stream needs

e Include the development of actions that are consistent with the existing state laws concerning the water
resources of this state and state water resources policy

e Facilitate implementation of local solutions
e Be developed utilizing an open and transparent process that fosters public participation
e Be developed in consultation with the (Water Resources) Department
The 2015 Legislatures allocated $750,000 to the Water Resources Department to assist communities with

planning. Place-based planning is one of three inter-related funding opportunities that ultimately lead to
implementation of projects that yield social, economic, and environmental benefits.

Providing Financial Assistance to Communities

In late 2015, the Water Resources Department solicited letters of interest from communities that wanted to
undertake collaborative water planning using the place-based planning framework. More than 80 individuals
and organizations responded with inquiries, and by the end of the solicitation period, 16 communities had
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submitted letters of interest requesting more than $3.6 million. Four places were selected to receive grants, with
two communities receiving the full amount requested and two communities receiving partial funding. These
communities have been able to leverage this funding to pursue significant in-kind and cash contributions
greater than the state’s original investment. The authority to provide grants to support place-based planning is
currently set to expire in 2019.

Providing Technical Assistance to Communities

In addition to financial assistance, state agencies are providing technical assistance to the planning groups. The
state has provided two coordinators to support planning groups by administering funding, offering guidance,
connecting the planning groups to information, scientists, and resources, coordinating technical assistance,
serving as a partner in the planning process, and facilitating involvement of other agency partners. Multiple
state natural resources agencies — primarily Water Resources, Fish and Wildlife, Agriculture, and Environmental
Quality — are contributing their time and expertise to the planning efforts and working to better integrate
agency priorities at the local level. Place-based planning has improved inter- and intra-agency coordination.
Another outcome of place-based planning is improved access to agency data and information. Continued
investments to further technical assistance are critical to ensure agencies can partner with communities and

provide ongoing support.

Place-Based Planning Areas
The four places that received financial assistance to carry out the Draft Planning Guidelines are:

Upper Grande Ronde River Sub-Basin -
Convened by Union County

Figure 4-2: Place-Based Planning Pilot Areas

Lower John Day River Sub-Basin -
Convened by the Gilliam Soil and Water
Conservation District

Upper
Grande Ronde

Malheur Lake Basin -
Co-convened by the Harney County
Watershed Council and the Harney
County Court

John Day

Mid-Coast John Day

Willamette

Deschutes

Mid-Coast Region -
Co-convened by the City of Newport and
the Oregon Water Resources Department

Malheur Lake

Malheur Lake

Klamath

Consistent with the spirit of a place-based
approach, the planning process and plans will
look different for each place. All four areas
face unique water challenges, are convened
by different entities, and have diverse partners that see the spectrum of water needs in their watersheds
differently. Using the state’s planning framework, all of the groups have brought together individuals and
organizations representing instream interests (fish and wildlife and recreation), out-of-stream interests
(agriculture, municipalities, industry), as well as representatives from local, state, federal, and tribal governments.

These planning groups, in partnership with the state, are building their 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
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management. Place-based planning can help Oregon communities identify and develop widely supported
project concepts that can meet instream and out-of-stream needs. Projects that are collaboratively developed
and that yield multiple social, economic, and environmental benefits will have a competitive edge for
implementation funding.

Challenges faced by Oregon Communities

Although any community is welcome to use the Draft Planning Guidelines and pursue a place-based approach
to water planning, a recent survey found that communities face a number of challenges in doing so. Of the
places that did not receive financial assistance from the state, all of them continue to express an interest in and
need for collaborative water planning. The need has been intensified by five consecutive years of drought, recent
floods, and aging infrastructure. Despite their sustained interest, there are four primary challenges that hinder
communities from initiating place-based planning:

Limited funding - It is difficult to find and secure sufficient funding to sustain a multi-year collaborative
planning effort.

Limited coordination capacity — Bringing people together and making sure they are coordinated requires
a significant institutional investment and not every organization has the capacity without additional support.

Too many competing demands - Local leaders are pulled in many directions responding to different
competing needs in their communities. Water planning is one of many issues that require attention in their
community.

Lack of information or knowledge — Some areas still lack critical data and information, which limits our
ability to understand and address complex problems. Furthermore, communities do not know how to access
and interpret available data and information.

Actions for the Next Five Years

First and foremost, it is important that the places currently following the draft planning guidelines succeed in
developing place-based plans that lead to implementation of local solutions. The state should continue to
provide financial and technical assistance to ensure success. As planning progresses in these places, the
Department should update the statewide framework and guidelines to reflect lessons learned and best practices
identified by the planning groups and find

opportunities to report out to other interested Recommended Action 9.A

communities. Continue to Undertake Place-Based Integrated
Water Resources Planning

The state should continue to foster place-based How to implement this action:

integrated water resources planning in other places by | o  promote success by continuing to support the

increasing access to financial and technical resources places currently following the draft planning

and promoting peer-to-peer learning opportunities. guidelines

The state should research how other states across the e  Continue to provide financial and technical

nation, as well as other countries, support integrated assistance to support collaborative water planning

water resources planning at the local level and how e Promote peer-to-peer learning between

that differs from Oregon'’s approach. The state should communities pursuing collaborative water planning

also seek to better understand the challenges and e Solicit community input on place-based planning,

barriers that communities face in planning for their refine the planning guidelines, and implement

water future and continue to engage communities process improvements

beyond the current planning areas that would like to
develop a plan but lack the necessary resources.
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Communities should continue to actively provide input and feedback to statewide leaders about how the state
can support them in their planning efforts.

Over the next five years, public and private partners should continue to play an active role in shaping a place-
based approach to water planning. In order to succeed, place-based planning must be championed by local
leaders and supported by diverse interests. It will require new partnerships, creative approaches to problem-
solving, a continued commitment to improved coordination and integration, and sustained investments from the
public and private sector.

Coordinate Existing 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, municipal
water providers, conservation districts, watershed councils, drainage districts, wastewater and stormwater
utilities, local governments (counties/cities), and environmental groups. In addition to this list are the state,
federal, and tribal natural resource agencies with water, land, or fish management responsibilities, and other
public, private, and non-profit organizations with an interest in water management and resource issues.

Within a basin or sub-basin, multiple planning documents that involve water management, directly or indirectly,
may exist. 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; and many local implementation plans are just a few examples. 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 a large number of
agencies and entities at every level.

Each plan has its own goals and objectives, with varying expectations and outcomes, making it challenging for a
group of basin stakeholders to conduct their own planning and to implement projects strategically that meet
multiple water quantity, water quality, and ecosystem needs.

In envisioning a place-based approach to meet local
needs, these existing plans and programs do not go
away, but instead provide a baseline of information,
history, and rules that must be considered,
coordinated, and built upon. A place-based approach
could help reconcile and implement the state’s
programs and plans more effectively. To assist, the
state should dedicate resources for implementing
actions contained in existing planning documents.

Recommended Action 9.B.

Coordinate Implementation of Existing Natural

Resource Plans

How to implement this action:

e Coordinate and reconcile existing planning
documents

e Dedicate resources for state and local
implementation of existing plans

Partner with Federal Agencies, Tribal Governments, and Neighboring States

Partnerships with federal agencies, tribes, and neighboring states have played an important and necessary role
in Oregon management of water resources. A large percentage of Oregon'’s landscape is managed by federal
agencies, and Oregon shares three major waterways with California, Washington, and Idaho. Oregon is also
home to nine federally recognized tribes, all of which have responsibilities for protecting and managing water
resources. The Strategy presents an opportunity to strengthen these government-to-government relationships.
Place-based planning, data collection, and information sharing are just a few areas where new partnerships can
benefit water planning and management.
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Federal Agencies

The federal government manages 53 percent of the land in Oregon, and 60 percent of forestlands. The Bureau
of Land Management, for example, administers 15.7 million acres of federal lands in Oregon, more than one-
quarter of the state's land base. The role of the federal government in natural resource management, and water
resources management in particular, is significant. State and federal agencies often work together on
cooperative studies, such as groundwater basin studies, discussed in Chapter 1.

Another example is the use of federal Biological Opinions. Watersheds throughout Oregon are host to a
number of threatened, endangered, and sensitive species. Biological Opinions set objectives for species
protection by laying out actions to protect, enhance, or restore conditions for these species and their habitat.
Several federal and state agencies participate in the Willamette Action Team for Ecosystem Restoration to carry
out and coordinate actions in the 2008 Willamette Biological Opinions.

A third example is storage infrastructure. Two federal agencies, the U.S. Army Corps of Engineers and U.S.
Bureau of Reclamation, are key partners in the operation and contract management of critical pieces of water
infrastructure, among them, federal reservoirs that store water for patrons of irrigation districts throughout
Oregon. The Bonneville Power Administration also has a role in water management, as it markets wholesale
electric power from several hydropower projects in the Northwest.

Tribal Government Relations

All of Oregon'’s agencies have built relationships with the state’s federally recognized tribes on a government-to-
government basis. Oregon was the first state to adopt a legal government-to-government relationship with
tribes through both executive action and legislation.

With regard to water, these relationships often revolve around environmental justice issues, water needs and
water rights, water quality monitoring, or watershed management and restoration. Tribal members sit on state
policy boards and advisory committees in order to provide perspective and guidance. These discussions range
from awarding grants for restoration projects, to facility siting, to long-term water policy. As mentioned in
Chapter 2, there is an ongoing need to resolve pre-1909 water right claims, including unresolved tribal claims.

Management of fisheries 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 works with the Columbia River Treaty
Tribes (Nez Perce, Umatilla, Warm Springs, and Yakama), 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 was developed and is being implemented under the
ongoing supervision of the U.S. District Court in Portland, Oregon. Species managed under the Agreement
include white sturgeon, Chinook, Coho and sockeye salmon, walleye, lamprey, shad, and steelhead.

Partnerships with Neighboring States

Oregon shares surface water resources—the Snake River, the Columbia River, and the Klamath River, for
example—uwith its neighboring states. 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 should continue to work with neighboring states to ensure sustainable
management of surface water and groundwater resources.

Oregon has been engaged in discussions with the State of Washington to pursue opportunities that include
potential long-term investment partnerships to construct new above-and below-ground storage facilities.

Public Review Draft Chapter 4 | Page 100


https://www.fws.gov/pacific/fisheries/hatcheryreview/Reports/snakeriver/SR--079.revised.2008-17USvOR_Mngmt_Agrmt.pdf
https://www.fws.gov/pacific/fisheries/hatcheryreview/Reports/snakeriver/SR--079.revised.2008-17USvOR_Mngmt_Agrmt.pdf

Discussions could also include coordinated permitting and regulatory approaches, and the protection of
streamflow across state boundaries.

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. The year 2024 marks
the end of pre-paid flood control space from Canada. Either Canada or the United States can provide notice to
renegotiate provisions of the Treaty up to complete termination, with a minimum of 10 years written advance
notice, making 2014 an important benchmark for this Treaty.

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. This effort was called the 2014/2024 Columbia River Treaty Review. Stakeholders embarked on a
campaign to elevate the subjects of water supply and ecosystem needs into the top tier of discussion items.
Those issues were included in the U.S Entity Regional Recommendations for the Future of the Columbia River
Treaty after 2024, which recommended 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.

In a separate but parallel process, the U.S. Army Corps of Engineers, Bonneville Power Administration, and
Bureau of Reclamation (or Action Agencies) are working to prepare an Environmental Impact Statement under
the National Environmental Policy Act for the Columbia River System. The three federal agencies will work with
various state and federal agencies to develop and examine a reasonable range of alternative river operations.
An Environmental Impact Statement is slated for completion in late 2021.

Oregon, California, and Tribes: Restoration Agreements

Representatives from Oregon and California, including 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. These agreements set signatories on a path to
comprehensive solutions for the Klamath Basin.

Recommended Action 9.C

However, due to the failure of Congress to enact Partner with Federal Agencies, Tribes, and
authorizing legislation, the Klamath Basin Restoration Neighboring States in Long-Term Water
Agreement expired in December 2015. Resources Management

How to implement this action:
The Restoration Agreement was intended to: 1) restore o Protect Oregon’s interests in shared surface water
and sustain natural fish production and provide for full and groundwater basins
participation in ocean and river harvest opportunities of | , Negotiate agreements such that water protected
fish species throughout the Klamath Basin; 2) establish instream is shepherded across state lines to the
reliable water and power supplies which sustain mouth of the river
agricultural uses, communities, and National Wildlife e Partner with neighbors and tribes to continue or
Refuges; and 3) contribute to the public welfare and improve access to additional sources of water

the sustainability of all Klamath Basin communities.

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. The four hydroelectric dams on the
Klamath River, one in Oregon and three in California are being transferred to a private corporation for
decommissioning in 2020.
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Critical Issue - Water Management and Development

To meet its water needs, Oregon has developed several helpful management tools. The techniques and tools
discussed in the Strategy should be considered and evaluated as part of any place-based planning effort in
order to address Oregon’s instream and out-of-stream water needs as effectively as possible.

Several such tools are described further in this section: water-use efficiency and conservation, built storage,
water reuse, non-traditional techniques, water resources development, the importance of a strong field
presence, and strengthening our water permitting programs.

Improve Water-Use Efficiency and Water Conservation

One of the more widely recognized approaches to managing water supplies is water conservation. Water
conservation, as defined in state law, is a means of eliminating waste or otherwise improving the efficiency of
water use by modifying the technology or method of diverting, transporting, applying or recovering water. This
section notes many of the programs and funding resources that exist today, and makes a number of
recommendations for improving access to information and program participation.

Water Conservation within the Home

Water conservation is a tool that can be implemented in any water use sector, and much has already been done
to conserve water within our homes and businesses. Replacing certain appliances, such as toilets, dishwashers,
and washing machines with more water efficient models, or adding faucet aerators to bathroom and kitchen
sinks, or installing low flow showerheads to use less water are fairly common activities today.

WaterSense, a partnership program started by the U.S. Environmental Protection Agency in 2006, offers a quick
and simple way to find water-efficient products and services. A WaterSense label means a product has been
certified to be at least 20 percent more efficient. Since the program'’s inception, it has helped consumers save a
cumulative 1.5 trillion gallons of water and $32.6 billion in water and energy bills. In Oregon, more than 35
organizations, including non-profits, drinking water providers, and various distributors promote WaterSense
labeled products.’

Land management techniques, such as maintaining healthy soils, planting drought-tolerant or native plants, and
watering landscapes and plants when temperatures are cooler are also actions that can help conserve and make
the best use of water resources.

Water Conservation within Agriculture

Agriculture is the largest user of water in Oregon. Although barriers to water conservation exist, there are
several water conservation and efficiency technologies already in use that are particularly helpful to agriculture.
Statewide efforts should focus on increasing voluntary conservation and efficiency efforts in the agriculture
sector. This could result in significant water savings statewide.

Many irrigators have worked extensively with both public and private sector partners to install and model some of
the most modern water conservation and habitat restoration techniques. These include more efficient irrigation
systems, including weather-based irrigation systems, soil moisture controls linked to weather data and computer
controlled irrigation, drip irrigation, variable speed pumps that adjust to water-use needs, and piping or lining
canals. Several irrigation districts, particularly in Central Oregon, have improved their water delivery systems
through lining and piping projects to better manage water supplies.
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Other agricultural technologies that extend efficient water use include better seed and crop varieties, improved use
of soil amendments and management activities, and innovative mechanization. These practices, coupled with
irrigation, have increased yields by more than 500 percent since the 1930s.

The most recent Farm and Ranch Irrigation Survey, developed by the U.S. Department of Agriculture’s (USDA)
National Agricultural Statistics Service shows Oregon irrigated an estimated 1.55 million acres of cropland in
2013.* The 2013 Survey reports Oregon producers applying, on average, 1.9 acre-feet of water per acre to grow
their crops. By comparison, Washington applies 2.3 acre-feet, Idaho applies 1.8 acre-feet, and California applies
3.1 acre-feet per acre, each year.

Challenges to further improving water conservation within agriculture can include the potential for increased
energy-related costs, lack of funding or technical assistance, or a fear of forfeited water rights (“use it or lose it,”
as it is commonly called). The potential for reduced return flow or injury to other water users are also factors to
consider when designing a water conservation project.

A number of resources exist to help water users make water-use efficiency gains. The Bureau of Reclamation
offers competitive grants for water and energy efficiency projects. Since 2004, Reclamation has awarded more
than $18.5 million primarily to irrigation districts for piping or lining canals and ditches, installation of telemetry
systems and micro-hydro projects.’

Other funding sources are available from USDA's Natural Resources Conservation Service, Oregon Water
Resources Department, and Oregon Department of Energy’s tax credits for efficiency-upgrades.

Allocation of Conserved Water Program

Oregon’s Allocation of Conserved Water Program allows a water right holder who plans to implement a water
conservation project to legally use a portion of the conserved water on additional lands, while another portion is
permanently protected instream. Examples of eligible conservation projects include lining or piping open leaky
canals or ditches, or changing from a less efficient water distribution system, such as flood irrigation, to sprinkler
or drip irrigation.

Since 1996, the Water Resources

Department has received 96 applications
for conserved water projects. More than
179 cubic feet per second (cfs) has been
protected instream as a result of these 14
water conservation/efficiency projects,
and an additional 131 cfs of water has
been made available for cultivation of 10
additional farmlands.

Figure 4-3: Allocations of Conserved Water Applications
(1996-2016)

12

8
As a result of recommendations in the 6 [ |
2012 Strategy, this program has
overhauled its forms and materials, A T EmEE B EEw i
making the program more accessible . _NEEE NEEEE BER B
and understandable to users. However,
recent surveys show that many irrigators (] e e e
and technical irrigation experts are still 1996 2000 2004 2008 2012 2016

unaware of this program, or the benefits
it can provide to instream flows and
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agricultural production. The few irrigators who are aware of the Allocation of Conserved Water Program have
realized huge benefits, placing more than 5,100 acres of previously arid land into cultivation. The Strategy
should focus efforts on improving awareness of programs such as this. Increased participation in these
programs could benefit both instream and out-of-stream needs.

Water Management and Conservation Planning - Agricultural and Municipal Uses

The water management and conservation planning process is an opportunity for municipal or agricultural water
providers to estimate long-range water supply needs, and identify potential sources of supply, including water
conservation programs, to meet those needs.

The Water Resources Department provides a template for municipalities to follow as they develop these plans,
and requires municipal water suppliers to prepare plans as conditions of their water use permits or permit
extensions. A municipal Water Management and Conservation Plan, or “WMCP," provides a description of the
water system, identifies the sources of water used by the community, and explains how the water supplier will
manage and conserve supplies to meet future needs.

The Department coordinates a similar, voluntary program for agricultural planning, and provides a template for
these plans as well. By using this process, irrigation districts and other suppliers can create a “water budget” for
their current and future needs. Application of appropriate conservation tools may also lead to an increase in
available water supplies to better meet their patrons’ crop demands. Irrigation districts with plans approved by
the Water Resources Department are able to take advantage of statutory provisions that allow the transfer of
water rights from one district user to another to prevent forfeiture of the rights due to non-use.

Oregon should encourage greater participation by agricultural producers and providers in the state’s water
management and conservation planning program.

Water Conservation within Cities

One trend that has emerged in recent years has been decreased water demands across several of Oregon'’s
urban communities. Water providers in the Portland Metro area indicate that water demands from some utilities
have decreased by approximately 20 percent since 2008. 1t is difficult for the water providers to determine the
exact cause of the demand decreases, but it is likely a combination of multiple factors, among them, recent
wetter/shorter summers, loss of manufacturing industry, and water conservation programs taking effect.

The Water Resources Department requires water utilities to examine conservation-based rate structures as part
of their Water Management and Conservation Plans. As a result, some utilities have modified their water rates,
further driving down demands for water. In a 2014 survey conducted by the League of Oregon Cities, 28 percent
of responding cities reported the use of inclining block rates, which is the rate structure typically used to effect
water conservation behavior.™

Many water providers in Oregon offer rebates for the purchase and installation of water efficient appliances;
some also provide shower timers, leak detection kits, and water conservation consultations free of charge to
their customers. The state’s water management and conservation planning program has been used by many of
these water providers to successfully identify water conservation measures, such as those described here.

Identifying Additional Opportunities for Water Conservation and Efficiency

Water users in Oregon have many tools available to encourage water conservation and more efficient use of
water resources. However, the state does not have a coordinated program to promote such tools. Establishing a
water-use efficiency and conservation program at the state level that provides technical assistance to water users
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in all sectors is needed. This was especially evident during the 2015 drought, as the state lacks resources to do

effective outreach and communication.

Developing such a program would include creating a clearinghouse that highlights best management practices,
as well as state and federal funding sources, technical resources, and local conservation programs and tools. A
clearinghouse can help water providers design or improve their programs. Conservation tools, such as those

offered by the Alliance for Water Efficiency and the
Water Research Foundation that help entities calculate
the economic benefits of conservation programs, are
good examples to feature in the clearinghouse.
Having analytical tools easily available is of critical
importance in terms of determining whether
investment in water efficiency and conservation
programs make sense. Lastly, because water and
energy are so closely tied, water conservation goals
and efforts should be coordinated with energy
efficiency programs. Below are two examples of state
efforts to reduce water and energy use.

Removal of Irrigated Landscape - The Wallowa Lake
interchange on I-84 in La Grande is the site of a new
project by the Department of Transportation District
13. The District abandoned an existing irrigation
system, replacing the grass with landscape rock at the
Interstate 84 Exit 261 interchange.

In 2015, at the height of Oregon'’s drought, irrigating
the nearly five acres of grass took almost 5.4 million
gallons of water, costing more than $13,000. Mowing
the grass all summer cost thousands of dollars more.
In future years, no water will be needed. Total cost of
the rock was less than $100,000; costs can be
recouped in less than seven years—and save millions
of gallons of water in the process.

Net Zero Water System — Camp Rilea in Warrenton
has created a net zero water system, resulting in its
selection as an Army Net Zero Water Pilot Installation.
Camp Rilea pumps groundwater onsite, treats the
water to potable water standards at its water
treatment plant, delivers the water throughout the
installation for use, discharges to a wastewater
treatment plant, and then pumps the treated effluent
and captured stormwater to rapid infiltration basins to
recharge the groundwater. Currently, Camp Rilea
injects as much water through the rapid infiltration
basins as what is pumped from groundwater for
potable use, making Camp Rilea “net zero" for water
use. Other specific projects implemented at Camp
Rilea include: development of a Water Management

Recommended Action 10.A
Improve Water-Use Efficiency and Water
Conservation

How to implement this action:

e  Establish a water-use efficiency and conservation
program that provides technical assistance to water
users in all sectors

e Expand participation in already-existing water-use
efficiency and conservation programs

Figure 4-4: Former Irrigated Landscape on I-84
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and Conservation Plan, supply system and plumbing upgrades, wastewater treatment plant upgrades and
modifications, expanded use of recycled water for irrigation, and conversion of irrigated turf to native meadow.

Improve Access to Built Storage

The history of storing water in Oregon dates back to the 1800s when projects consisted mostly of ponds or small
dams across streambeds. As the state’s population grew, so did the scale and purpose of these projects. Before
long, developers and governments were building major dams and reservoirs to meet the increasing water
demands for power production, flood protection, and out-of-stream needs during the dry summer months.

In Oregon today, there are more than 15,000 water rights authorizing the storage of surface water in reservoirs.
Another 5,000 ponds were registered with the state in the mid-1990s. The Water Resources Commission
adopted the state's water storage policy, identifying water storage options as an integral part of Oregon'’s
strategy to enhance public and private benefits from use of the state’s water resources.** The policy
acknowledges that both structural and nonstructural methods should be used in Oregon to store water, with
preferences for storage that optimizes instream and out-of-stream public benefits and beneficial uses. In 1993,
the Oregon Legislature codified the state’s policy regarding water storage facilities, declaring it a high priority to
develop environmentally acceptable and financially feasible multipurpose storage projects, and to enhance
watershed storage capacity through natural processes using non-structural means.

Below-Ground Storage — Aquifer Storage and Recovery and Artificial Recharge

Oregon can improve access to groundwater storage by encouraging the increased use of Aquifer Storage and
Recovery (ASR) and Artificial Recharge (AR) for water storage. The use of these techniques is gaining interest,
particularly in the northwest and north central regions of Oregon, due to the smaller environmental footprint,
moderate cost, and potential associated benefits for water quality. Areas of the state designated as
"groundwater limited” or “critical groundwater areas” may have greater capacity to develop ASR and AR
projects.

Forming partnerships between different user groups, such as a municipality that treats water and an irrigation
district needing an alternative source of water could help meet the financial and water quality obligations for
ASR injection. The Water Resources Department may need to develop technical materials to help communities
decide if such projects are worth pursuing. A partnership approach with local communities is specifically called
out in the Department’s 2016 Monitoring Strategy.

The Department of Environmental Quality, Department of Fish and Wildlife, and the Oregon Health Authority
also play a role in ASR/AR projects. Water that is treated to standards safe enough for drinking water is the only
source water allowed for ASR projects. Direct injection of water must be geochemically compatible with natural
groundwater as well. This protects the groundwater resources, but can be an expensive standard to meet,
particularly for non-municipal projects with large tracts of land.

The state has issued authorizations to 19 entities for testing the use of ASR and six for AR. The reasons for
aquifer storage range from municipalities that need to supplement their water supplies for their communities, as
in the case of Baker City and the City of Beaverton, to farmers and ranchers, who can use the tool to supplement
irrigation water during the summer months. Figure 4-6 compares both technologies.
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Figure 4-6: Comparing Artificial Recharge and Aquifer Storage and Recovery Technologies

Category

Artificial Recharge (AR)

Aquifer Storage and Recovery (ASR)

Water Use

Primarily irrigation, industrial

Primarily drinking water

Recharge Method

Seepage systems, injection wells

Injection wells only

Water Quality Requirements

Recharge water cannot impair or
degrade groundwater quality

Recharge water must meet
drinking water standards

Permits required to appropriate

Can use existing rights to store

Water Rights source water and to pump
recharged groundwater
Oregon Revised Statutes (ORS) ORS 537.135

Oregon Administrative Rules (OAR)| OAR 690-350-0120

and recover the water

ORS 537.531 to 537.534
OAR 690-350-0010 to 690-350-0030

Above-Ground Storage — Reservoirs

Most storage water rights are for small ponds or reservoirs, those that store less than 9.2 acre-feet. The largest
facilities are federal storage, with the largest belonging to the U.S. Bureau of Reclamation—the Owyhee
Reservoir in southeastern Oregon with more than one million acre-feet of storage.

There are some federal storage projects that are not fully allocated, representing key points of discussion
between the State of Oregon and federal agencies. In the Crooked River Basin and the Willamette Basin, for
instance, it can be difficult to secure long-term contracts, both instream and out-of-stream, for unallocated
water.

Federal Reservoir Systems — The Willamette Basin Project, a series of 13 dams and reservoirs, is owned and
operated by the Army Corps of Engineers and can legally store 1.64 million acre-feet of water. Congress
authorized the construction of these reservoirs for a variety of purposes, including flood control, navigation,
generation of hydroelectric power, irrigation, potable water supply, and pollution reduction.

The U.S. Bureau of Reclamation currently holds water right certificates to store water for irrigation use only.
Reclamation is authorized to issue irrigation contracts; however, total contracts cannot exceed 95,000 acre-feet,
according to the 2008 Willamette Biological Opinion. The water rights do not authorize stored water for
municipal use or instream uses.

An ongoing feasibility study is being conducted by the Corps of Engineers, which owns and operates the
Willamette Valley Project reservoirs. The Water Resources Department is sponsoring this three-year study, which
will quantify the current use of storage and identify future water needs for irrigated agriculture, municipal, and
instream uses in the Willamette River basin. The study’s goal is to determine if existing storage can meet long-
term needs in the basin. The study is scheduled to be completed in late 2018.

Similar conversations have occurred in the Crooked River basin to manage uncontracted stored water in
Prineville Reservoir to meet increasing demands for fish and wildlife and other uses. Prineville Reservoir,
southeast of Prineville on the Crooked River, was built by the Bureau of Reclamation in 1960 and was originally
authorized for irrigation and flood control.

Congress passed the Crooked River Collaborative Water Security Act in December 2014.* This Act made
revisions to the allocation of the water stored in Prineville Reservoir. The water right certificate allows
Reclamation to store 155,000 acre-feet annually. The Act limits irrigation to 81,013 acre-feet, allows 5,100 acre-
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feet for the City of Prineville to use for mitigation of a new municipal groundwater permit, and the balance of
uncontracted water to be released to support downstream fish and wildlife. This Act has created a storage
system with more flexibility to meet a broader array of uses.

Currently, the U.S. Bureau of Reclamation, U.S. Fish and Wildlife Service, Water Resources Department, the
Department of Fish and Wildlife, and the local irrigation districts are developing management plans and
operational procedures to reflect the 2014 legislation.

Reallocating water stored behind federal dams, such as in the Willamette Basin, could serve a full range of
beneficial uses to meet agricultural, municipal, industrial, environmental, and recreational needs. Developing
contracting mechanisms that allow instream and out-of-stream water users access to such water, while
protecting any contracts currently in place, would serve to make reallocation workable.

The United States Congress recent reauthorization of the Bureau of Reclamation’s Safety of Dams program will
provide multiple public benefits for storage in the Tualatin Basin. This authorizes Reclamation to integrate dam
safety improvements with additional benefits, such as conservation storage. Water providers in Washington
County will use this opportunity to secure seismic upgrades for Henry Hagg Lake, while expanding the capacity
of the lake to meet the region’s water needs.

Identifying Non-Traditional Storage Sites - The Water Resources Department maintains an inventory of
potential reservoir sites from past surveys conducted by different entities. * The purpose of developing the
inventory was to create a clearinghouse of storage information. However, no attempt was made to assess the
ecological or economic feasibility of these sites. The Department has provided this information so that
communities can avoid “reinventing the wheel,” in terms of site investigation.

Most of these potential dam sites in the inventory are located on major stream channels. Since the time of these
surveys, Oregon has moved away from locating dams on significant stream and river channels, in large part
because of effects on fish and aquatic life that must migrate through these streams. There has been very limited
evaluation of above-ground storage sites that are located off-stream, on very small stream channels, or at sites
with little or no effect on migration of fish and other aquatic life. Additional work is needed to locate potential
reservoir sites in these more favorable locations.

The state will continue to help water users identify potential above-ground storage sites, supporting the
development of additional above-ground, off-channel storage opportunities, where needed, in locations that
also provide benefit to fish and wildlife species and water quality.

Evaluating Storage Infrastructure — Oregon should evaluate the status of its existing storage capacity and
infrastructure, including determining the maintenance and rehabilitation needs of dams. To improve access to
stored water, Oregon should continue to support the Dam Safety Program, and identify ways to expand the
capacity of existing above-ground storage projects—by raising a dam’s height, removing sediment, or repairing
the dam where safety restrictions have required lower water levels.

Reserving Water for Future Economic Use — A reservation sets aside unappropriated water for storage to meet
future needs. Although it assigns a priority date, it is not the same as a water-right application or permit. For
example, approval of a reservation does not mean that any future water-right application will be approved, or
that a reservoir may be constructed. Water users wishing to appropriate reserved water must submit a water-
right application to the Water Resources Department. The Department then reviews that water-right application
based on current, applicable public-interest review standards.

Public Review Draft Chapter 4 | Page 108


http://apps.wrd.state.or.us/apps/planning/owsci/sw_project_search.asp

During the 1990s, the Department of Agriculture
requested reservations of water for future economic
development, focusing primarily on the needs of
agriculture. The reservations were originally approved
for a period of 20 years, and were extended by the o E'ncourage increased use of below-ground storage
Water Resources Commission during 2015-16. S

Recommended Action 10.B
Improve Access to Built Storage

How to implement this action:

e Re-allocate water in federal reservoir systems that
have not undertaken formal allocation processes in

Reservations are in place in six basins: Grande Ronde,
Oregon

Hood River, Malheur, Malheur Lake, Owyhee, and
Powder River, and are established by rule in basin
programs. Each program’s rules govern the
appropriation and use of the surface and groundwater
within the state’s major river basins. These programs
supplement statewide rules governing water use and
allocation by defining (classifying) the types of uses
the Water Resources Department may issue new water
rights for in each basin.

e Investigate potential off-channel sites for above-
ground storage projects

e Evaluate the status of storage infrastructure,
including the maintenance and rehabilitation needs
of reservoirs

e Incorporate existing reservations of water into
planning efforts

Encourage Water Reuse

Along with multi-purpose storage projects, the State of Oregon encourages the reuse of water, so long as the
use protects public health and the environment. Interest in water reuse projects continues to grow. The Oregon
Association of Clean Water Agencies, for example, has identified recycled water use as a top priority for its
members. Several agencies, including the Oregon Health Authority, Department of Environmental Quality,
Department of Fish and Wildlife, Water Resources Department, and Department of Consumer and Business
Services (Building Codes Division), are all involved in different aspects of water reuse projects and proposals.

The Department of Environmental Quality (DEQ) is the lead agency in regulating the use of reclaimed water
(called "recycled water” at DEQ). In consultation with the Department of Fish and Wildlife, DEQ determines
whether the use would be beneficial to listed fish species and instream flow targets. The Water Resources
Department determines whether the reclaimed water use would cause harm to other water rights; it also tracks
the reclaimed water use in the Water Rights Information System database, noting the source of the water and
where and how the water will be reused. Oregon Revised Statutes 537.132(6) requires that the Water Resources
Commission adopt and implement a set for rules for reclaimed water. This is currently in progress.

The State of Oregon encourages three general categories of water reuse:

o The Use of Graywater — Graywater refers to water from showers, baths, bathroom sinks, kitchen sinks
and laundries. Graywater can be reused for limited activities, such as subsurface irrigation, with minimal
treatment. Homeowners and small businesses can reuse graywater for toilet and urinal flushing with the
appropriate plumbing permit from a local building department. Outdoor reuse of graywater can occur by
carefully planning reuse activities and obtaining a Water Pollution Control Facility graywater reuse and
disposal system permit from DEQ.

e The Use of Recycled Water —  Recycled water refers to treated effluent from a municipal wastewater
treatment facility. Oregon has approximately 340 wastewater treatment facilities and there are more than
120 municipal facilities operating recycled water programs throughout the state, see Figure 4-7. Four
classes of recycled water, based on various levels of treatment, can be reused for specific beneficial
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purposes. Communities are already taking Figure 4-7: Recycled Water Projects
advantage of State Revolving Fund loans for

developing and upgrading recycled water
systems, with seventeen such requests in
2009 alone.

Northwest Region
16 Projects

e The Use of Industrial Wastewater -
Industrial wastewater refers to treated
effluent from an industrial process,
manufacturing or business, or from the
development or recovery of any natural Western Region
resource. An example of industrial 35 Projects
wastewater is water derived from the
processing of fruit, vegetables, or other food
products.

Although water reuse activities are limited to
non-drinking water purposes, a wide-range of
activities can occur, including irrigation of crops
and pastureland and irrigation of urban
landscapes. Cities commonly use recycled water
to irrigate golf courses, athletic fields, and business parks. Recycled water can also be used for industrial
cooling, dust control, street sweeping, and artificial recharge of groundwater.

~ Map courtesy of Oregon DEQ

Specific water reuse activities depend on the water treatment and resulting quality. More reuse activities can
occur with higher-quality water. As treatment technologies improve and public awareness of water reuse
benefits increase, more innovative and urban uses of water will become more common.

Reusing water can provide many benefits to both water quantity and quality. Water quality can be improved by
the reduction of discharged treated effluent, such as a municipality treating wastewater and recycling it for
irrigation. It can also provide a benefit to water quantity by reducing the demand on drinking water sources, for
example, using non-potable water—instead of drinking water—for toilet flushing. In general, recycled water
places fewer demands on freshwater, leaving more water instream or for other uses.

Finding More Reuse Opportunities

Since 2014, the Pure Water Brew has held annual competitions with the goal of building awareness around the
benefits of recycled water. Led by the Oregon Brew Crew, Clean Water Services, and Carollo Engineers,
organizers say, “It's time that we judge water by its quality and not its history.” The highly purified water used to
make the beer for this demonstration project comes from Clean Water Services' wastewater treatment plant in
Tigard. In September 2016, the winner of the event was American Cream Ale out of Portland.

In the summer of 2016, the West Extension Irrigation District began receiving recycled Class A Water from the
City of Hermiston Recycled Water Treatment Plant. Discharge regulations designed to protect salmon in the
Umatilla River during summer restricted discharge from the City, while the irrigation district was at the same
time seeking an additional source of irrigation water. Working closely with the U.S. Bureau of Reclamation,
Oregon Department of Environmental Quality, the Confederated Tribes of the Umatilla Indian Reservation, and
other partners, the city and irrigation district designed an arrangement that addressed the needs of member
irrigators, citizens, and regulators alike. Utilizing a $27 million Membrane Bioreactor Treatment System, the city
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is producing water that is virtually indistinguishable from drinking water quality. The resulting water is suitable
for direct use on all food crops, including organically labeled produce.

Oregon should continue to encourage water reuse activities throughout the state. This can be done, in part, by
conducting a statewide assessment of the potential for additional water reuse, matching the water quality of

reclaimed water to appropriate end uses. Such an assessment could determine the potential for water reuse to
fulfill current and future water needs, while taking into

consideration potential impacts on streamflow and Recommended Action 10.C

water quality. Encourage Additional Water Reuse Projects
How to implement this action:

Water reuse could also be advanced by ensuring that «  Conduct a statewide assessment of the potential
Oregon has, and is, communicating the policies and T e

regulations to facilitate water reuse, giving due «  Ensure that state agencies have—and
consideration to the protection of instream flow, water communicate—policies and regulations that
quality, public health, and drinking water sources. facilitate water reuse

Oregon should also consider providing financial or
technical incentives for increased water reuse for

e Provide incentives for increased water reuse

municipal, industrial, and agricultural uses.

Consider Non-Traditional Approaches to Meeting Water Needs

Storage and water conservation are a set of traditional tools for meeting water needs. Water reuse is another
tool that is growing in popularity. These traditional water supply tools are used in conjunction with state and
federal regulatory tools that protect water resources for future generations. Today, however, we also need to
consider less traditional approaches to meeting our collective and often competing demands for water, and
think holistically about better ways to meet water quality, water quantity, and ecosystem needs.

Water Quality Trading

The Oregon Environmental Quality Commission approved rules in 2015 establishing a voluntary water quality
trading program to facilitate pollution reduction and protect the quality of Oregon’s waterways. The new rules,
at Oregon Administrative Rules Chapter 340, Division 039, establish a trading program that is transparent and
enforceable and will provide clarity for regulated entities, the public and DEQ staff.

Public and private partners throughout Oregon continue | Recommended Action 10.D

to work on developing ways to enhance tools that will Reach Environmental Outcomes with Non-
help achieve desired environmental outcomes. Further Regulatory Alternatives

assessment is needed to determine the potential for
different types of ecosystem restoration projects for
meeting various regulatory goals, including temperature
and nutrient goals under the Clean Water Act and
species habitat needs under the Endangered Species
Act. This involves developing protocols to quantify and
then translate the benefits of these restoration actions
into some form of tradable currency. Organizations

How to implement this action:

e  Assist in the research and development of non-
regulatory tools to meet environmental outcomes

e Continue to develop water quality trading
programs

e Develop protocols for translating streamflow
restoration into credits and accounting strategies

such as The Freshwater Trust, the Willamette
Partnership, the National Network on Water Quality Trading, and the National Fish and Wildlife Foundation are
actively working on developing protocols. These protocols will help DEQ and point and non-point source
dischargers make more informed choices about how to meet water quality requirements in more cost-effective
ways, such as using riparian shade restoration to help achieve heat reduction requirements.
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Another way to reach desired environmental outcomes is to build upon the “stream functional assessment”
under development by the Oregon Department of State Lands, the U.S. Army Corps of Engineers, U.S.
Environmental Protection Agency, and other partners to include streamflow in function-based accounting
strategies.

Continue to Support a Water Resources Development Program

In recent years, the Water Resources Department has invested in a suite of funding and assistance tools to
support communities that are dealing with various water issues.

The first funding program was launched in 2008 to support feasibility studies. Applicants exploring water
conservation, water reuse, or storage can use grant dollars to analyze the technical merits, including the
economic and environmental implications or benefits of a project concept. The first Integrated Water Resources
Strategy recommended continuation of the Feasibility Study Grant program and it is still in place today.

Water resources planning, noted earlier as “place-based integrated water resources planning” was also
highlighted in the first water strategy. Communities needed a way to conduct collaborative water planning at
the local level, mirroring the goals and guiding principles of the statewide strategy. In the past, this type of
watershed-based planning had only been done in a few places — like the Deschutes and Tualatin Basins — and
there was a desire to support it elsewhere. The state drafted water planning guidelines and created a Place-
Based Planning Grant program to support new planning efforts. Building a foundation around place-based
planning will ultimately result in proposals, projects, or recommendations that are well-vetted by the local
community and integrate a variety of instream and out-of-stream benefits and uses.

Lastly, the state recognized a need to support implementation of water projects, thus creating an account to
fund projects that provide economic, environmental, and social or cultural benefits. While modest in
comparison to other states, these investments can be leveraged with other federal or private sources to
implement water projects that yield multiple benefits. This fund can also be used as matching funding for
federal programs like the Bureau of Reclamation’s

Basin Studies program that taps federal resources Recommended Action 10.E
and expertise to conduct large-scale studies. Water Continue the Water Resources Development
Project Grants and Loans are discussed in greater Program
detail later in the chapter. How to implement this action:

e Identify opportunities for the state to serve as a
The three elements—water planning, feasibility, and partner in water resources development projects

implementation—make up the state’s Water
Resources Development Program. The program was
designed knowing that communities are at different
stages of the planning/project spectrum. The state
will need to continue supporting this program and
identify opportunities, technical resources, and
additional funding resources to further advance

our investments.

e Seek out additional technical resources to help
communities

e Find additional federal, state, private, and other
match funds to help communities
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Provide an Adequate Presence in the Field

A number of Oregon’s natural resources agencies have personnel in the field. The ability to partner with the
community and work on the ground is one area that sets Oregon apart from other states that have written
policies, but have limited capacity to implement or enforce them out in the field.

Field personnel collect data and protect public and environmental health through inspections and enforcement
actions. They are well positioned to work with federal and local water managers, watershed councils, local
planners, county commissions, and other entities in the community with responsibility for water. These
individuals are also on the front lines of public education with broad and deep knowledge of policy, technical,
and legal expertise in their disciplines. They are the state’s first responders to requests for help or information
and are an integral part of the fulfilling agencies’ statutory authorities.

At the Water Resources Department, field personnel implement Oregon water law and the Doctrine of Prior
Appropriation. Under this Doctrine it is the responsibility of field personnel—the state’s watermasters and
assistant watermasters—to curtail the water use of junior water right holders during times of water scarcity.

Work Priorities and Geographic Distribution

Field staff are important for fulfilling the mission of the Water Resources Department, protecting the rights of
senior water users, as well as protecting the public interest. While in the field, staff collect data, taking samples
and measurements of groundwater levels and streamflow. Field-related work also involves installing and
calibrating water measurement sites, such as gaging stations, along with operating and maintaining these
facilities to ensure data is collected accurately. ‘

Figure 4-8: Watermaster Districts

Field personnel are responsible for water
regulation and distribution. Field personnel
conduct site inspections, ensuring compliance
with permit conditions, guarding against
waste and contamination, inspecting for
hazards, and pursuing enforcement actions,
when necessary. Finally, and perhaps most
importantly, they are available to respond to
requests for information and to provide public
education and information year-round.

The Water Resources Department is
undertaking a process to audit its workload
and priorities in the field, and to re-align with
mission critical tasks and re-distribute
assignments as necessary, given the available OWRD regions: [ Inw [Jsw [nc sc e
resources.

The Water Resources Department currently has 163 staff, with approximately one-third located in field offices
throughout the state. This is supplemented by 19 full-time and part-time county-funded assistant watermasters
and hydro-technicians. Compare this to Portland Water Bureau, with about 580 staff, or the City of Bend, with
73 water, wastewater, and stormwater staff. The Owyhee Irrigation District in southeastern Oregon has 11 ditch
riders, two full-time dam tenders, and two watermasters of their own to support water management of 118,000
irrigated acres.
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The Department’s limited field presence is noteworthy, given the large geographic territory and growing number
of responsibilities involved. In southeast Oregon, for example, the District 9 watermaster is responsible for
regulating and distributing water in an area covering 11,000 square miles, the largest district in the state.
Responding to a call for regulation at one end of the District can require an entire day’s travel. In northwest
Oregon, the District 16 watermaster oversees several hundred dams of various sizes and configurations that
need routine inspection and site visits. In this district alone, there are 14,700 water rights that authorize the use
of groundwater, surface water, and storage for a variety of uses. More than 12,000 of these water rights
authorize more than 553,000 acres of primary and supplemental irrigation.

Investing in field activities means more than just increasing the number of staff; it also refers to investing in their
technical training, their level of skill, and distribution of workload. A significant amount of technical training is
invested in each member of the field staff. Increasingly, the complexity of equipment, software and data
management staff are expected to master are sophisticated—requiring additional education, training, or
certification. Agencies also see the benefit of cross-training staff in the field, so that employees are familiar with
multiple issue areas and can assist in the work of other staff or even in other Districts.

Regulatory Tools — As the demand for water grows and water supplies become further limited, the job of field
staff becomes even more difficult. Field staff ensure that water right holders are using water according to their
permits, and respond to complaints of interference or illegal water use. The field closely monitors streamflows
and then manages the system accordingly.

The legal and statutory framework underpinning these activities needs to be up-to-date, clear, and responsive
enough to keep up with modern day water use. This includes improving property access agreements, and
making enforcement tools more nimble. In a similar vein, technology that is available to field staff (information,
equipment, communications platforms, and transportation) must be efficient and accessible in order to be
useful.

The state has long been aware that communities have strong compliance with rules and laws in areas where field
presence is robust and public education is strong and consistent. Areas of the state with a long tradition of
regulation and partnership with the state have higher rates of compliance, resulting in more timely and efficient
water management.

Coordination and Communication — Strengthening Oregon'’s field-based work will require financial
investments in communications equipment, information platforms, and outreach materials. It also means a look
at more efficient ways to coordinate and partner with other agencies to carry out our shared responsibilities.

Recommended Action 10.F

The Oregon Department of Fish and Wildlife is one of . . .
Provide an Adequate Presence in the Field

those key partners. They provide the expertise on
instream flow needs, and with additional resources,
could expand agency efforts to develop flow evaluation | ® Review and assess workloads; establish priorities

How to implement this action:

tools that would help prioritize streamflow restoration and seek efficiencies
efforts, water use measurement priorities, and work e Improve regulatory tools, including updating the
directly with water users and conservation interests on legal and statutory foundation, modernizing

technology and enforcement tools, and providing

voluntary initiatives or projects. Presence of Fish and Y
(cross) training

Wildlife staff is not only important for streamflow
restoration, but also to help determine potential
impacts to fish, wildlife, and habitats from a proposed

e Improve the ability for field staff to conduct
education and outreach within their districts

allocation of water and recommend mitigation to ¢ Enhance Department of Fish and Wildlife's capacity
offset the impacts to work directly with water users and conservation
) interests
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Strengthen Oregon’s Water Quantity and Water Quality Permitting Programs

The Water Resources Department’s Water Right Services Division administers several water right programs for
the state. This division, much like staff in the field, frequently answers calls or questions from water users,
realtors, and others, researching water rights for customers and maintaining water right records. Approximately
2,500 calls are received each month concerning water right matters.

There are several water-right transaction tools administered by the state. Staff are responsible for processing
water use permits, limited licenses, temporary drought permits, permit amendments, extensions, transfers
(temporary and permanent), instream leases, conserved water projects, hydroelectric permits, reclaimed water
use registrations, and more. The Department is also responsible for overseeing water management and
conservation planning efforts of local entities and completing adjudication proceedings.

Water Right Permits

Once the Department determines that a new water use can be allowed, a permit is issued. Water right permits,
as well as newly-approved transfers, often include various conditions on the use of water. Installation of fish
protection devices, totalizing flow meters, staff gages, water-use reporting, and taking annual groundwater
measurements are common conditions for water use permits. The complexity of water-use applications has
certainly increased in the last twenty years. In addition, 80 percent of applications for new use are for
groundwater, which requires a lengthier technical review.

Staff must make sure that water rights are conditioned correctly and staff must clearly describe to the water user
what the conditions mean. For staff to be effective, improving and expanding staff training is critical. The
Division uses multiple programs for preparing and reviewing permits, certificates, and transfer documents. The
permit writers, for example, rely on an outdated software program for generating final orders and new water use
permits. Investments need to be made to update technologies, manuals, and procedures that improve
efficiency, application processing time, and consistency between sections of the Department.

Water Right Certificates

A water right certificate is the final stage of the water right permitting process. A report, called a “claim of
beneficial use,” must be submitted to the Water Resources Department. This detailed report allows the
Department to evaluate the extent of water use developed within the timeframe allowed and within the terms
and conditions of the permit.

For years, the Department struggled to keep up with reviewing these claims and issuing subsequent certificates.
In 2004, there were 6,400 claims in the queue awaiting certificates. Since 2004, the Department has received
approximately 4,760 new claims. With added staff and redistribution of workload, pending claims have been
reduced dramatically. As of January 2017, there were 1,422 claims awaiting review. If the number of staff
remains unchanged, the number of pending claims will be near 260 by the end of the 2020 calendar year.

The Department should develop informative outreach materials and follow-up procedures when issuing new
permits, transfers, or extension applications, clearly explaining the requirements, especially any measurement or
reporting conditions, to the water user. Meeting the terms and conditions of a water use permit or transfer is
needed in order to obtain a water right certificate. Early, up front customer service at permit-issuance will help
water users avoid compliance issues later on.

Water Right Transfers

Having a water right certificate opens the door to other tools, such as transfers, that allow water users to change
where their authorized water is diverted from or where it is used. There is growing interest in the use of water
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right transfers to move water around to support out-of-stream uses, streamflow restoration, and economic
growth. This interest is driven by the fact that most of the surface water in the state has already been allocated,
which means the chances of securing additional water through a new water use permit are slim. This is
especially true for obtaining water during the summer, when demands are high and supplies are scarce.

The Water Resources Department receives about

250 transfer applications for out-of-stream uses and : L. i
.. Figure 4-9: Water Use Applications Received
about half a dozen applications for transfers to
instream uses annually. The filing of transfer Year Permits Regular
applications has steadily increased during the past Transfers
twenty years, a growing trend in most western 2012 173 179
states. The program includes options for 2013 229 192
permanent transfers, temporary transfers, and 2014 319 249
instream leases. The Allocation of Conserved Water 2015 325 276
Program, discussed earlier in this chapter, is an 2016 416 341
innovative conservation tool available as part of the

water right transfer program.

The backlog in processing water right transfers in 2004 was about 760 applications. As a result of a number of
process improvements conducted since 2014, the backlog as of July 2016 has dropped to 300 applications.

Developing a Mitigation Strategy for Oregon

Mitigation will need to be more a part of the solution for Oregon. In the coming years, the state should develop
a mitigation strategy, along with a roadmap to help water users and others understand what is needed and
required. “Mitigation” is required for new groundwater use in portions of the Deschutes Basin. “Offsets” are
required in parts of the Malheur Lake Basin. The development of a mitigation strategy would be beneficial
elsewhere in the state, such as the Klamath, Grande Ronde, and Umatilla Basins.

A statewide framework could set forth the legal authorities, and basin-specific rules could provide the details
regarding mitigation credits or offsets, depending on whether concerns are based on water availability,
interference with other uses, or other potential impacts.

Working with Partner Agencies

In Oregon, reviewing water right permits is done in partnership with other state agencies. The Oregon
Departments of Fish and Wildlife and Environmental Quality review new water use permit applications to ensure
that the proposed use is not detrimental to the protection or recovery of a threatened, endangered, or sensitive
species and the use complies with existing water quality standards. In some cases, a new permit application can
only be approved if it's conditioned in certain ways or mitigation is provided.

The Department of Fish and Wildlife's water program consists of just a few staff members, but frequently they
are called upon to answer questions from their field staff, other agencies, and water users on proposed projects.
The agency needs greater capacity to interact with the Water Resources Department, water right applicants, and
field biologists. This would increase the understanding of water right review recommendations, including
impacts to fish and wildlife, recommended mitigation obligations, and passage and screening requirements.
Doing so would help facilitate a transparent, consistent, and stream-lined application process.
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Water Quality Permits

The 2015 Oregon Legislature directed the Oregon Department of Environmental Quality to hire an outside
consultant to evaluate its National Pollutant Discharge Elimination System (NPDES) Water Quality permitting
program and make recommendations to improve the quality and timeliness of individual NPDES permits. There
are currently 360 individual municipal and industrial NPDES wastewater permits in Oregon, which must be
renewed every five years. DEQ administers other water quality permits (general NPDES permits, Water Pollution
Control Facility Permits, and water quality certifications), but the permit backlog that motivated this evaluation
was concentrated in the individual NPDES permit program.

DEQ hired outside firms to conduct the evaluation. The consultants’ work culminated in December 2016 with a
final recommendations and implementation plan.** The full report is available online. Through research and
interviews with dozens of knowledgeable staff and stakeholders, the consultants identified a number of issues
contributing to the NPDES permit backlog, including:

e Lack of clarity regarding decision-making responsibility

e Ambiguity regarding the roles of staff working on permits (technical advisor vs. regulator)

e Lack of coordination between water quality planning and permitting

e The difficulty for some dischargers to meet water quality standards, requiring complex regulatory
solutions and/or expensive engineering

The consultants made numerous recommendations in the areas of leadership, community capacity, alignment
across programs and with federal regulations, quality and efficiency, staffing and workload, program funding,
and communications and progress reporting.

The overarching message in the report is that eliminating the NPDES permit backlog and achieving a sustainable
permitting program is dependent on addressing the recommended actions in all topic areas, not all of which are
under DEQ's control. If recommended actions are only partially implemented, while some gains may accrue, a
sustainable permitting program will not be possible.

DEQ and the Oregon Environmental Quality Recommended Action 10.G
Commission are committed to implementing the Strengthen Oregon’s Water Quantity & Water
recommendations in the report, and consider this to Quality Permitting Programs

be a top priority for the agency — one that will likely
require years of focused attention to resolve. Internal
process improvements are underway and DEQ is
engaging external partners and stakeholders to seek
their assistance in implementing the report’s
recommendations.

How to implement this action:

e Expand staff training opportunities; provide
adequate staffing

e Update technologies, processing manuals, and
guidance documents

e Develop outreach materials and follow-up
procedures to help water users understand the

The Water Quality program's immediate priorities application process and permit, transfer, or
include developing a longer-term work plan and a extension requirements
communications plan, implementing initial internal « Develop a mitigation strategy

organizational changes, and undertaking a "permit
readiness review." The readiness review identifies
baCklogge_d permits for whiCh there _are sufficient improve the quality and timeliness of individual
water quality data, compliance solutions, and National Pollutant Discharge Elimination System
community capacity to immediately proceed with permits

permit renewal. The program will continue writing
NPDES permits while implementing the

e Create stronger linkages among partner agencies

e Develop and implement a long-term workplan to
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recommendations, but during the initial stages permit writers may be called upon to lend their expertise to
critical process improvement efforts and updating permit writing tools and templates. DEQ plans to provide
more information on next steps and expected outcomes during 2017.

Critical Issue — Healthy Ecosystems

Responsibility for managing, protecting, and restoring Oregon’s ecosystems falls across a broad range of local,
state, federal, and tribal agencies, as well as on private landowners and local organizations. Oregon has a rich
history of work in this area, using numerous tools and institutions to help address and improve ecological
conditions. This section contains recommended actions related to ecosystem policies, programs, and projects.
Chapter Two describes the status of Oregon’s ecosystems, but focuses recommendations around measurement
and monitoring efforts.

Healthy ecosystems provide a wide variety of benefits and services to our communities. Generally, the term
"ecosystem” refers to a system of interdependent relationships between organisms and their surrounding
environments. Oregon'’s ecosystems sustain economically viable activities such as farming, ranching, fisheries,
timber harvesting, power generation, and outdoor recreation, while providing high quality water, carbon
sequestration, flood control, fish and wildlife habitat, and productive soils.

By degrading or neglecting functioning ecosystems, we risk jeopardizing our own quality of life as well as the
fish and wildlife that depend on these systems. This degradation subsequently results in a need to engineer
solutions that mimic ecological functions, often at a great expense. For instance,

e It costs far more to obtain drinking water when treated by a multi-million dollar facility than maintaining
a relatively healthy watershed that naturally provides a source of water;

e Flooding is far more frequent and costly when waters cannot be well absorbed by the physical
environment;

e Crop production costs are higher when soil productivity is compromised; and

e Fish populations are more expensive to maintain through restoration actions and hatchery operations
than through the maintenance and protection of natural habitat and watersheds.

Improve Watershed Health, Resiliency, and Capacity for Natural Storage

Resilience is the capacity to absorb and adapt to disturbance and change—while maintaining essential functions.
Healthy water resources are directly related to the resiliency of an ecosystem. Freshwater ecosystems are
essential for providing habitat to many at-risk species, including important spawning and rearing habitat for
salmonids, breeding habitat for amphibians, and habitat for freshwater mussels and other invertebrates.
However, most river systems in Oregon have been heavily modified in order to achieve various flood control,
irrigation, navigation, hydropower, recreation, and other water supply benefits.

This section describes the important role that natural storage systems play in Oregon’s ecosystems and makes
several recommendations for further improvements.

Riparian Areas

A riparian area is the zone of transition from an aquatic ecosystem to a terrestrial ecosystem. These areas are
located adjacent to lakes, reservoirs, estuaries, wet meadows, and streams. Riparian areas represent about 15
percent of the total area in the state. They are dependent upon surface or subsurface water through the zone's
soil-vegetation complex to support the overall health of the riparian ecosystem.
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The state should continue to encourage efforts to improve riparian conditions through voluntary restoration,
such as the efforts conducted under the Oregon Plan for Salmon and Watersheds* and Oregon'’s Agriculture
Water Quality Management Plans.” The state currently provides incentives for voluntary participation in these
restoration-type projects, including funding and technical assistance.

Wetland habitats are highly diverse and include the following different types: alkaline wetlands, deciduous
swamps and shrub lands, marshes (including emergent marshes), playas, seasonal ponds and vernal pools, wet
meadows, and wet prairies. Floodplains are also diverse habitats that are the land areas adjacent to a river,
stream, lake, estuary, or other water body that is subject to flooding. These areas, if left undisturbed, act to store
excess floodwater.

Wetlands and Floodplains

Oregon has lost about 40 percent of its original wetlands. The U.S. Fish and Wildlife Service estimates that
Oregon has 1.4 million acres of wetlands today, compared to about 2.3 million acres of tidal and non-tidal
wetlands that covered the same area in the late 1700s."” In the Willamette River Basin, flood control
modifications have largely disconnected the Willamette River from its braided channels, oxbows and sloughs—
wetland types that characterized much of its historical floodplain. This fundamental disconnect in the valley’'s
hydrologic regime has changed the character of the valley's wetlands and greatly altered their functions.

Developing a statewide floodplain policy Figure 4-10: Beaver Dams

could set the framework for regulation and | saimon recovery plans recently developed along the Oregon Coast
permitting of floodplain restoration. have identified beaver habitat as important for improving ecosystem
Oregon should also support other ways to function. Beaver dams support the creation of Coho salmon rearing
restore floodplain function, including habitat by impounding water and retaining sediment, and generally
implementation of actions described in facilitating fluvial geomorphic changes that can result in increased

stream sinuosity, pool formation, and reconnected and expanded
floodplains. Beaver dams also act to raise water table in alluvial
aquifers, thus helping to increase summer streamflows, reduce stream
temperatures, and expand riparian areas and wetlands.

Oregon's Conservation Strategy, such as
reconnecting rivers and streams to their
floodplains; restoring stream channel

location and complexity; removing dikes

and revetments; allowing seasonal The US. Fish and Wildlife
flooding; restoring wetland and riparian Service developed a Beaver The Beaver Restoration
habitats; and removing priority high-risk Restoration Guidebook in July Guidebook

structures within floodplains.* 2015 to help those working Working with Bemver fo Restore Streans, Wetland, and Foodplains
with beaver to restore streams, Veson 102 oy 14 200

Through their ability to hold and slowly wetlands and floodplains.”

release water, filter and biologically
process nutrients, and provide shade and
habitat, upland wet meadows, riparian

Seen as a threat to man-made
infrastructure because of their
burrowing tendencies, beaver

wetlands, and floodplain habitats directly and beaver dams nonetheless
affect water storage, hydrology, water play an important role in
quality, habitat quality, and water maintaining the health of our
temperature. natural systems.

Estuaries

An estuary is a zone of transition between the marine-dominated systems of the ocean and the upland river
systems, a zone which yields one of the most biologically productive areas on Earth. Estuaries provide important
habitat for many fish and wildlife species for rearing, nesting, foraging, and as a migration route. Numerous
species can be found in Oregon’s estuaries, such as salmon, herring, flounder, crabs, oysters, clams, birds, ducks,
geese, shorebirds, and harbor seals.
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There are 22 major estuaries in Oregon; the Columbia River estuary at Astoria is the largest in area at more than
80,000 acres, although most estuaries along the coast are relatively small. Some of the issues affecting the
health of Oregon’s estuaries include increased sedimentation and nutrient loading, introduced nuisance species,
recreational and development pressures, and low freshwater inflows. Managers along the west coast are
concerned about how sea level rise and ocean acidification will alter estuaries and threatened species.”

Forests

Oregon is comprised of 61 million acres of land.
Nearly 50 percent of the state, or 30 million acres,
is classified as forestland. Oregon'’s forests help
filter drinking water, keep water cool, provide
habitat for diverse animal and plant species,
supply oxygen, moderate temperatures and
rainfall, store atmospheric carbon, and support
Oregon’s economy. Healthy forests promote soils

Figure 4-11: Influences of Land Use on Water Quality
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Forests are part of the essence of Oregon, and our waters benefit from their sound management. However,
Oregon’s forests are at risk. For example, many federal forestlands, particularly in drier regions, have massive
ecological restoration needs. The density of homes in private forests has doubled in the last decade. Forests are
at risk of being fragmented, converted to other uses, and encroached upon by development. The rising expense
of owning forestland and the land’s growing value as real estate create increasing pressure to sell private
forestland for development.

There are solutions. Forest diversity can offer a range Recommended Action 11.A

of benefits when land managers incorporate multiple
values—wood production, aesthetics, recreation,
habitat, water quality, and clean air. Awareness is
growing that keeping forests in productive forest use
should be a primary goal. Keeping forests as forests,
however, requires public support, investment, and
resource protection policies that make continued
forest ownership an economically viable alternative to
conversion. The Forestry Program for Oregon
emphasizes this, and agencies should continue
supporting efforts to maintain healthy, resilient, and
functional forested areas, in part, for the benefit of
water resources.”

Improve Watershed Health, Resiliency, and

Capacity for Natural Storage

How to implement this action:

e Improve riparian conditions to protect a healthy
buffer between aquatic and terrestrial ecosystems

e Restore wetlands and floodplains to maintain
critical functions like processing nutrients,
providing habitat and storing water

e Protect estuarine conditions to maintain a healthy
buffer between freshwater and marine systems

e Maintain forested areas, in part to maintain to
source water quality
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Develop Additional Instream Protections for Oregon’s Rivers and Streams

In many areas of Oregon, streamflows are very low or even non-existent during late summer months. Today,
low streamflow conditions occur during periods of drought, intensive water use, and may be exacerbated by
changes in precipitation patterns. Low streamflows often mean higher water temperatures and increased
nutrient concentrations, contributing to poorer water quality. Changes in the hydrologic regime, older culverts,
and many dams have greatly reduced historically accessible habitat for many aquatic species. Oregon needs to
enhance streamflows by developing additional instream protections and expanding the scope and scale of its
tool box.

Instream Water Rights

Oregon should establish additional instream water rights, where needed, to protect both base and elevated
flows, and continue to work on resolving protested instream water right applications. Coordination of these new
instream water right applications is needed to set targets for water quality and flow needs. For example, when
the Department of Fish and Wildlife is preparing to apply for an instream water right, it can coordinate with the
Departments of Environmental Quality and Parks and Recreation to submit a joint application (if warranted) to
address multiple instream needs and run simultaneous public processes.

About 900 instream water rights were filed during the early 1990s. While these instream water rights set goals
for fish and wildlife needs, because of their relatively junior priority dates, they provide little protection now or in
the future, without further partnerships with senior water right holders.

The state’s policy is to apply for instream water rights on waterways of the state to conserve, maintain and
enhance aquatic and fish life, wildlife, and habitat to provide optimum recreational and aesthetic benefits for
present and future generations. The long-term goal of this policy is to obtain an instream water right on every
waterway exhibiting fish and wildlife values. The Department of Fish and Wildlife is currently utilizing existing
information to recommend flows for future instream water right applications and is prioritizing future studies.
Collection and processing of new data is time-consuming, taking two to three years to complete each stream
reach. Current instream flow studies will provide data for future instream water right applications.

DEQ may also prepare and submit to the Water Resources Department an instream water right application for
the flow amount used to calculate Total Maximum Daily Loads.

Scenic Waterways

The Oregon Parks and Recreation Department has the authority to recommend the designation of additional
rivers or segments of rivers as scenic waterways, or file for instream water rights, where needed, to protect the
free-flowing character of these waterways for recreation, fish, and wildlife uses. Oregon has one of the most
extensive scenic waterway systems in the country, with more than 1,100 river miles protected for the beneficial
uses of recreation, fish and wildlife. The designation of scenic waterways is a well-established tool that brings
benefits to a local economy through tourism and recreation, while at the same time protecting water quality and
quantity and other ecological values.

Oregon designated two new scenic waterways in January of 2016 — segments of the Chetco River in Curry
County and the Molalla River in Clackamas County. These designations are now managed as part of the state’s
scenic waterway system and represent the newest additions to the program in more than twenty-five years.

These rivers were chosen because they meet the Scenic Waterways Act criteria for outstanding scenic, fish,
wildlife, geological, botanical, cultural, and outdoor recreation opportunities. The Oregon Parks and Recreation
Department utilized studies and citizen advisory groups to develop recommendations for designations and draft
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management plans for the two proposed waterways.” The Water Resources Department used the same
advisory groups to develop scenic waterway flow requirements for the proposed reaches. Additional
designations are under consideration by the Parks Department and its partners.

Instream Transfers and Leases

Not only can state agencies apply for water rights to protect water instream, water users with existing water
rights can transfer water instream to restore streamflows, using several tools and programs administered by the
Water Resources Department. Water users can voluntarily transfer their out-of-stream use, such as irrigation for
agricultural crops, to restore instream flows, on a temporary or permanent basis. The water user has the option
of transferring an entire water right instream, or a portion thereof.

Oregon is a leader in flow restoration. As of 2016, there were 416 active instream leases, instream transfers, and
conserved water projects in place. Streamflow restoration transactions have resulted in 1,634 cubic feet per
second of water protected instream for the benefit of fish, wildlife, recreation, and water quality.

The majority of water put instream on a permanent basis through allocations of conserved water and instream
transfers is senior water, with certificates pre-dating Oregon'’s 1909 water code. One of the basic tenets of
instream transfers is ensuring that other water users are not injured as a result of the changes to the use.

The instream program benefits greatly from active
partnerships with Oregon'’s conservation organizations,
including The Freshwater Trust, the Deschutes River

Recommended Action 11.B
Develop Additional Instream Protections

Conservancy, and the Klamath Basin Rangeland Trust. How to implement this action:

Incentives offered by these organizations and others can | ®  Establish additional instream water rights where
help land remain productive and profitable, while also needed to protect instream flows for fish and
benefitting freshwater ecosystems. Instream flow el el i el

restoration activities have predominantly occurred in a *  Designate scenic waterways where needed to
handful of basins, although streamflow restoration protect recreation, fish, and wildlife uses

needs have been identified in every basin. Developing »  Expand the use of voluntary programs to restore
and implementing strategies that identify and target streamflow

watersheds with the highest instream flow needs helps »  Expand the geographic range of flow restoration
to expand voluntary streamflow restoration beyond efforts by identifying flow restoration priorities

current efforts, on both public and private lands.

Prevent the Spread of Invasive Species

According to the Oregon Invasive Species Council, an invasive species is a non-native species that can cause
economic or environmental harm or cause harm to human health. It can be a plant, animal or any other
biological viable species that enters an ecosystem beyond its native range. Invasive species disrupt the natural
function of an ecosystem by competing and replacing native species and disrupting the natural habitat.

Aquatic invasive species can flourish in our waterways, choking out native plants that once grew there and
clogging boat, hydropower, and irrigation infrastructure.

Quagga and zebra mussels, along with hydrilla (a waterweed) and Asian carp are among the top species of
concern to keep out of Oregon. Quagga and zebra mussels and aquatic vegetation can be easily transported by
trailered watercraft, and have spread rapidly in portions of the United States due to their adaptability, lack of
natural predators and physical transport. Species like Eurasian watermilfoil and New Zealand mudsnails already
contaminate some Oregon waterbodies.”
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Certain species of cyanobacteria, commonly referred to
as blue-green algae, can be both invasive and toxic. It
can form thick foam or scum on the water's surface and
produce toxins or poisons that can cause serious illness
or death in pets, livestock, wildlife, and humans. Some of
Oregon’s lakes and reservoirs experience annual
outbreaks of blue-green algae.

Oregon’s state agencies and partners should support the
Aquatic Invasive Species Prevention Program and
invasive species actions contained in the Department of
Fish and Wildlife’s 2016 Oregon Conservation Strategy.
Key elements of the Strategy are to prevent new
introductions of invasive species, control the scale and
spread of infestations, and eradicate invasive species, if
possible. This can be achieved by coordinating the
efforts of public agencies and private citizens, including
the use of boat inspection stations. Inspections act as a
line of defense and an opportunity to educate the public
about the risk of aquatic invasive species entering our
state.

Ballast Water - The discharge of ballast water, used to
provide stability for large commercial ships, is a primary
pathway of concern for introducing non-indigenous
species from foreign ports, potentially threatening our
regional waterways.

DEQ was granted authority in 2002 to implement and
enforce ballast water management regulations in an
effort to reduce the risk of introducing new aquatic
invasive species. State regulations prohibit the discharge
of ballast water unless it meets specified management
criteria that may include mid-ocean ballast water
exchange or the use of shipboard treatment systems.
Since 2012, the DEQ ballast water program has been
supported by a 50-50 cost share between the General
Fund and a fee on regulated vessels using Oregon
waters. In addition to monitoring vessels for pre-arrival
ballast management compliance, DEQ identifies high-risk
arrivals and conducts vessel inspections and compliance
verification sampling on at least 12 percent of vessels
calling on Oregon ports.

Figure 4-12: Aquatic Invasive Species Prevention

ODFW performs a decontamination of quagga mussels
at the Ashland watercraft inspection station.

The Aquatic Invasive Species (AIS) Prevention Program
was developed in 2009 with the passing of two bills by
the Oregon Legislature. Through seven years of
implementation, the AIS program has conducted more
than 59,500 watercraft inspections which included 88
hot wash decontaminations for quagga/zebra mussels
and more than 1,200 decontaminations for other types
of aquatic invasive species.

The AIS Prevention Program is co-managed by the
Oregon Department of Fish and Wildlife and Oregon
State Marine Board. The primary objective is to keep
Oregon’s waters free of new aquatic invasive species.

Recommended Action 11.C

Prevent and Eradicate Invasive Species

How to implement this action:

e Support the Aquatic Invasive Species Prevention
Program

e Support the Oregon Conservation Strategy's seven
state-wide actions to prevent new introductions,
and decrease the scale and spread of infestations

e Continue to implement and enforce ballast water
management regulations

Enhance Watershed Restoration & Fish Protections

Oregonians can be proud of the work that has been done to protect and restore watersheds throughout the
state. Tens of thousands of stream miles have been restored through riparian habitat projects, removal of fish
passage barriers, instream habitat enhancement, and restoring streamflows. All of these efforts have helped
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improve the ecological and economic health of Oregon’s communities. Oregon’s cooperative, community-level
approach to watershed restoration, through the Oregon Plan for Salmon and Watersheds and the creation of
locally-formed watershed councils, has significantly improved water quality and fish habitat. Oregon should
build upon this good work to further enhance watershed restoration and fish protection efforts.

Fish Passage - Barriers such as dams, dikes, road fill, and culverts change hydrological conditions and alter
natural flow regimes. Many of these artificial obstructions create safety hazards as well as drastic changes in
water surface elevation from one side of the structure to the other. Older culverts can prevent fish passage, alter
transport of sediment and wood, and create an uneven distribution of habitat.

The Department of Fish and Wildlife works with
owners or operators in several ways to address Figure 4-13: Oregon Fish Passage Barrier Dataset
barriers to fish passage. Recognizing the unique o .y

nature of migratory fish in the Pacific Northwest, .;‘_\f_’.‘: e
many other agencies and organizations are also A AT R i
working on addressing fish passage barriers. The
Department of Fish and Wildlife has worked with
several partners at the local, state and federal
level to compile data on fish passage barriers
throughout the state.

Compiling this information is a first step in a long-
term process to fill existing gaps related to fish
passage data and fish habitat distribution data,
with the hope of integrating the two datasets to
further fish passage restoration opportunities.

Types of Fish Passage Barriers
This ongoing effort has resulted in the

identification of almost 40,000 potential barriers * Bridge ® Natural waterfail

) L Cascade ¢ Other known barrier
to fish passage, whlchilncludes both nat'u'ra.I Culvert . Tide gate
(waterfalls, steep gradients, etc.) and artificial « Dam « Unknown
obstructions (dams, bridges, culverts, etc.). More - Ford = Weir/still

than 75 percent of the potential barriers that were
compiled are culverts.

Some of the potential barriers identified are passable, others are partially blocking or completely blocking
passage, and for a large number, it is unknown whether they are passable or not.

Although significant progress has been made to compile data on fish passage barriers and fish habitat
distribution, more work is needed. Data gaps in the coverage still exist, and several local, county, tribal, and
federal agency inventories still need to be incorporated into the compilation.

Fish Screening — Another aspect of fish protection is fish screening, an important part of the Oregon Plan’s
efforts for the protection, restoration, and recovery of native migratory fish, such as salmon and steelhead. Fish
screening can significantly reduce juvenile fish mortality at water diversions by preventing fish from entering
diversion ditches, machinery, or irrigated fields. The Oregon Department of Fish and Wildlife operates the state’s
fish screening program and has helped install more than 1,500 fish screens through its cost-share program.
Since the early 1990s, the state has required fish screening and/or bypass devices as a condition of approval for
surface water permits and transfers.
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The state should continue to support fish passage and screening efforts. This can be done through using funds
from Oregon'’s Fish Screening and Passage Cost Sharing Program, and working with other state and federal
funding partners. Replacing culverts with bridges, installing fish-friendly culverts, constructing fishways,
stabilizing road fill material, and retiring obsolete and push-up dams, are all techniques employed in Oregon
today that should continue to be encouraged.

The Oregon Plan for Salmon and Watersheds

The Oregon Plan for Salmon and Watersheds (the “Oregon Plan”), mentioned earlier, is a statewide initiative
launched in 1997 to help restore healthy watersheds that support the economy and the quality of life in Oregon.
The Oregon Plan has a strong focus on salmon, largely because of the significant cultural, economic, and
recreational importance to Oregonians—and because they are important indicators of watershed health. The
Oregon Plan calls for specific measures to improve water quality and quantity and to address factors that
contribute to declines in fish populations and watershed health. Many of these measures are voluntary and
depend upon the willingness of private citizens to implement restoration projects. These voluntary measures
continue to be fundamental to the success of the Oregon Plan.

Landowners and other private citizens, community organizations, interest groups, and all levels of government
come together to organize, fund, and implement these measures in a coordinated manner. Oregon'’s watershed
councils and soil and water conservation districts assist landowners with projects and lead restoration efforts in
many watersheds throughout the state. The Oregon Plan has bolstered interagency and state-federal
coordination and collaboration. In 2002, for example, the Water Resources Department and the Department of
Fish and Wildlife completed a joint project that identifies priority areas for streamflow restoration in basins
throughout the state. These mapped areas represent watersheds in which there is a combination of need and
opportunity for flow restoration to support fish recovery efforts. These maps should be updated to reflect new
knowledge, such as species distribution and climate change information.

More recently, the Oregon Watershed Enhancement Board has created the Focused Investment Partnerships
concept that provides funding to address issues of significance, such as aquatic habitat for native fish, Coho

habitat along the Oregon coast, closed lakes basin wetlands, and coastal estuaries.

Along with the Oregon Watershed Enhancement

Board, several state agencies, federal agencies and Recommended Action 11.D

non-profit organizations provide financial assistance Protect and Restore Instream Habitat and

for these restoration projects. The U.S. Department of | Habitat Access for Fish and Wildlife
Agriculture’s Natural Resources Conservation Service, How to implement this action:

U.S Bureau of Land Management, National Fish and ° Continue to update the inventory of fish passage
Wildlife Foundation, the U.S. Environmental Protection barriers

Agency, the U.S. Forest Service, the U.S. Fish and e Remove fish passage barriers and support fish
Wildlife Service, National Oceanic and Atmospheric screening efforts by implementing actions in the
Administration’s Fisheries, and the Oregon Oregon Conservation Strategy

Departments of Fish and Wildlife and Environmental e Build upon existing ecological planning and
Quality are actively funding watershed restoration restoration efforts

projects throughout the state. As part of its e Update streamflow restoration priority areas using
responsibilities, the Bonneville Power Administration new species distribution and climate change
funds regional efforts to protect and enhance fish and information

wildlife populations affected by federal dams in the
Columbia River Basin.
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The Oregon Conservation Strategy

The Oregon Conservation Strategy, touched upon earlier in the invasive species discussion, was developed in
2006 and updated in 2016. It is broader in scope than the Oregon Plan and provides a blueprint and action plan
for the long-term conservation of Oregon’s native fish and wildlife and their habitats. It takes a non-regulatory,
statewide approach, while recognizing that conservation issues vary by region and must be tailored to the
unique needs of the fish, wildlife and human communities that coexist. The Oregon Conservation Strategy
engages citizens in monitoring key species and attributes of ecosystems, and encourages measuring the
effectiveness of conservation actions.

Future conservation efforts should be enhanced by continuing to implement and build upon the successful
collaborative efforts of the Oregon Plan for Salmon and Watersheds, the Oregon Conservation Strategy,
Northwest Power and Conservation Council’s Strategy for Salmon, Conservation and Recovery Plans and
Biological Opinions, and water quality implementation plans. The Integrated Water Resources Strategy should
be used to strengthen and forge new partnerships.

Develop Additional Groundwater Protections

The Groundwater Act of 1955 (ORS 537.505 to 537.795 and ORS 537.992) established the authority for
groundwater management and monitoring statewide to ensure the preservation of the public welfare, safety,
and health. The Legislative Assembly recognized, declared, and found that the right to reasonable control of all
water within the state from all sources of water supply belongs to the public. The Act directs the state to
determine rights to the use of public groundwater and to manage groundwater in conjunction with surface
water within the prior appropriation system, recognizing the hydraulic connection between the two water
sources. Two examples: ORS 537.769 notes that groundwater protection is a matter of statewide concern; ORS
537.775 says that wells shall be constructed and operated so they do not unduly interfere with other wells or
surface water.

The Groundwater Act also directs the state to determine the extent, capacity, quality, and other characteristics of
its groundwater bodies, which are used to inform resource management decisions. Other important aspects of
the state's groundwater management policy provide that rights to use groundwater be protected, reasonably
stable groundwater levels be determined and maintained, and groundwater overdraft be prevented.

The protection of groundwater quality is also a value set forth in ORS 468B.155, “The Legislative Assembly
declares that it is the goal of the people of the State of Oregon to prevent contamination of Oregon'’s
groundwater resource while striving to conserve and restore this resource and to maintain the high quality of
Oregon'’s groundwater resource for present and future uses.” This value is emphasized again in ORS 468B.160(6)
and then again in ORS 468B.167, noting the importance of working with local partners on groundwater quality
protection programs, such as wellhead protection. ORS 468B.175 and 180 lay out the rationale and process for
declaring Areas of Groundwater Concern and Groundwater Management Areas. Finally, ORS 468B.190 calls for
an ongoing groundwater monitoring and assessment program to evaluate the quality of the state’s groundwater
resources.

Groundwater Policy Set Forth in Rule

In addition to the protections set forth in statute, the Water Resources Commission and Environmental Quality
Commission have adopted numerous administrative rules to further guide agency responsibilities and functions
related to groundwater management.

Oregon Administrative Rules (OAR) 690-200-0005 note that the Water Resources Commission has established a
series of rules to protect groundwater.
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Some of these Chapter 690 rules include:

e Division 009 — Groundwater Interference with Surface Water

e Division 010 — Appropriation and Use of Groundwater

e Division 190 — Exempt Groundwater Use Recording Requirements

e Division 200 — Water Supply Well Construction and Maintenance

e Division 205 - Licensing

e Division 210 — Well Construction Standards

e Division 215 — Maintenance, Repair and Deepening of Water Supply Wells
e Division 220 — Abandonment of Wells

e Division 230 — Geothermal Production and Injection Well Standards

e Division 240 — Monitoring Well Construction

The Environmental Quality Commission has established rules under OAR 340-040-0020, confirming that its anti-
degradation policy is intended to prevent groundwater pollution and to control waste discharges to
groundwater.

Calls for a Workplan

The health and future of Oregon'’s groundwater resources were featured in several important venues during
2016-17, including discussions of the Water Resources Commission, media articles, a Secretary of State audit,
testimony before legislative committees, and discussions of the Integrated Water Resources Strategy Policy
Advisory Group, which has called for a long-term plan for sustainable groundwater management.

Priority Issue Areas — Looking at the 2012 Strategy and the Water Resources Department’s 2016 Monitoring
Strategy, there are eight primary groundwater issues that require more work and attention in a workplan. They
are as follows:

e Improve groundwater data collection, analysis, and sharing IWRS 1B, 1C, 2B, 5A)

e Conduct additional groundwater investigations IWRS 1A)

e Assess and adjust groundwater administrative areas (IWRS 1A)

e Invest in updated scientific modeling tools IWRS 1C)

e Protect groundwater through proper well construction (IWRS 7A, 12A)

e Improve protection of groundwater during the permitting and regulatory process (IWRS 10F and 10G)
e Develop a groundwater mitigation program (IWRS 10G)

e Assist communities with groundwater storage projects (IWRS 108, 13D)

Workplan Components — An implementable workplan will need to be developed with the participation of
agency staff, Commissioners, partners, and stakeholders. It should include the following elements: why the task
is important, the anticipated implementation process,
timelines, resource needs, and challenges/policy Recommended Action 11.E

issues. Proposed milestones will of course be Develop Additional Groundwater Protections
contingent upon budget, other workloads, and
litigation preparation.

How to implement this action:

e Develop a long-term plan for sustainable

groundwater management
The workplan should spell out what tasks can be

undertaken given current resources, and which would
require additional resources. It should also note
where additional authorities or policy support is
required in statute, and which tasks may require
additional rule-making.

e Develop clear objectives and metrics
e Identify and prioritize important tasks

e Sketch out the necessary timelines, staffing, and
resource needs
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Critical Issue - Public Health and Water

Oregon has a collective responsibility for protecting and managing water resources to ensure the health of its
citizens. Part of this responsibility is ensuring that every citizen is treated fairly—regardless of race, culture, or
income during the development of environmental laws, regulations, and policies. Oregon'’s natural resources
agencies are committed to the principles of environmental justice—where equal protection from environmental
and health hazards exists, and there is meaningful public participation in decisions that affect the environment in
which people live, work, learn, practice spirituality, and
play. In Oregon, adhering to the principles of
environmental justice means that all persons affected by
the state’s natural resource decisions have a voice in
those decisions, particularly members of minority or low
income communities, tribal communities, and those
traditionally under-represented in public processes.

Figure 4-14: Environmental Justice
Tools and Resources

The U.S. Environmental Protection Agency has
developed a new environmental justice (EJ) mapping
and screening tool called EJSCREEN.” It is based on
nationally consistent data and an approach that

The tools we use to protect public health, within the combines environmental and demographic indicators
context of water management, are shared among many in maps and reports. This screening tool highlights
entities. The Oregon Health Authority and water system places that may have higher environmental burdens
operators throughout the state are instrumental in and vulnerable populations. EJSCREEN can also be

used to support educational programs, grant writing,

making sure the water that enters our homes is safe for -
and community awareness efforts.

consumption and use. Other agencies, such as the
Department of EnV|ron.me.nta| Qualllty are working with Oregon's nationally recognized Environmental Justice
partners to reduce toxics in the environment, clean up Task Force was created by the Legislature to help
contaminated or hazardous sites, and ensure that the fish | protect Oregonians from disproportionate

we consume are safe for all Oregonians. The Oregon environmental impacts on minority and low-income
Health Authority and the Department of Agriculture issue | populations. The Task Force recently released a
advisories when it is unsafe for recreational water handbook of best practices on environmental justice.”

activities at beaches and lakes, or when fish and shellfish | Completed in January 2016, the handbook lays out
consumed from various waters should be limited. Both tools and approaches that promote meaningful
agencies work with several other state, federal, and involvement and participation of all stakeholders in

. . .. the development of state agency programs, actions,
municipal agencies to keep the public informed. b JElSREes
and decisions.

Ensure Safe Drinking Water

On average, a person will consume more than a quart of water each day. Some drinking water contaminants,
such as bacteria, can cause acute health effects that generally occur within a few hours or days. Prolonged
exposure of chemical contaminants, such as lead or arsenic, can cause cancer or organ damage. Drinking water
is vulnerable to contamination from many potential threats. The federal Safe Drinking Water Act and its
provisions are critical for protecting public health and drinking water.

Oregon should increase efforts to consult with and educate public water suppliers on safe drinking water
regulations, contaminant standards, source water treatment options, and best practices to help prevent drinking
water contamination. In particular, efforts should be expanded to support Oregon’s smaller public water
systems.

Source Water Assessments

From 1998 to 2006, the Oregon Health Authority and Department of Environmental Quality conducted source
water assessments. Public water systems will receive an updated assessment that provides water systems and
communities with more detailed information on the watershed or recharge area that supplies their well, spring,
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or intake (the "drinking water source area”). Public water systems and local communities can use the
information to voluntarily develop and implement drinking water protection strategies.

The drinking water source area for most communities lies partially, if not entirely, outside of their jurisdiction and
may include several different governing agencies as well as a diverse mix of landowners, businesses, and
residents. With that in mind, the updated assessments include details characterizing the source area and
potential source water risks that will allow water systems to involve potentially affected stakeholders early when
developing protection strategies to implement. Updated assessments will also provide key information that will
allow communities to focus limited resources on higher risks within their drinking water source area. The
information can be supplemented with local water system and community knowledge that can serve as a
collaborative effort to address local water quantity and water quality challenges. The delineation of sensitive
areas and identification of potential contaminant sources can be further refined through additional research,
local input, and coordination with state agencies.

Updated source water assessments can also be used for other planning purposes:

e Natural resource planning. Groundwater systems that serve greater than 10,000 people or more 3,000
service connections can voluntarily have their drinking water source area certified by Oregon Health
Authority. Once certified, the source area is considered a significant resource under the Department of
Land Conservation and Development’s Land Use Planning Goal 5. The Goal 5 planning process can be
used by cities and counties to plan and zone land to conserve identified Goal 5 resources.

e Water systems can use the information regarding potential source water risks to enhance contingency
plans. Contingency plans contain procedures to be followed should threats such as chemical spills or
natural disasters occur. Guidance for preparing a contingency plan and examples are available from the
Oregon Health Authority.

e Information can be used to explore the development of additional drinking water sources, providing
data that can help identify lower-risk well, spring, or intake locations and to identify surrounding areas
that should be protected now so they provide quality drinking water in the future.

Detailed information about developing drinking water source protection strategies can be found on DEQ's
Drinking Water Protection Program website.”® The website also includes methods and results, sample drinking
water protection plans, information for schools, and links to many other useful sites.

Contaminants of Emerging Concern

Some chemicals that previously had not been detected are now being found because of improved testing
methods. These are often generally referred to as “contaminants of emerging concern” (CECs) because the risk
to human health and the environment associated with their presence, frequency of occurrence, or source may
not be known. State and federal agencies are working to improve the understanding of a number of CECs,
particularly pharmaceuticals, personal care products, and perfluorinated compounds, among others.

Oregon should consider increased monitoring of public drinking water for contaminants of emerging concern.
Monitoring can determine occurrence/concentration of contaminants, and if or how such contaminants pose
individual, cumulative, or synergistic health risks to the public. These data could be used in conjunction with the
U.S. Environmental Protection Agency’'s Unregulated Contaminant Monitoring Rule data to evaluate connections
among source sensitivity, potential contaminant sources in the area, and overall system vulnerability to
contamination. Monitoring would also provide better information on the public health impacts of these
contaminants in Oregon.
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Drinking Water Emergencies

Oregon'’s statewide emergency response system should be designed to quickly respond to drinking water
emergencies. All water providers should be encouraged to join the Oregon Water/Wastewater Agency
Response Network, a statewide mutual aid agreement specific to water and wastewater agencies that provides
access to equipment and personnel. Drinking water providers should also partner with other regional networks
and organizations. The Regional Disaster Preparedness Organization and the Regional Water Providers
Consortium in the Portland Metro area are two such networks that can help with development of regional
emergency preparedness, response and recovery, and coordination of resources.

Water Quality & Domestic Wells

The Safe Drinking Water Act covers public water systems; however, it does not regulate private wells providing
water for fewer than 25 individuals. In rural areas, private wells are often used as a source for water. In fact,
more than 90 percent of people living in rural areas rely on groundwater from such wells to meet their drinking
water needs.

In Oregon, the owner of a property with a private well must test for nitrate, coliform, and arsenic if the property
is being sold or changing ownership. California, Colorado, Georgia, Idaho, Indiana, Oregon, Pennsylvania,
Washington, and Wisconsin have been identified as having the highest nitrate concentrations in shallow
groundwater in the United States. Of these states, only Oregon has enacted legislation that requires private well
testing at the point of a real estate transaction.

While Oregon’s Domestic Well Testing Act requires collection of nitrate, coliform, and arsenic data during the
sale of a property, there is currently no authority to enforce the requirement. Public health officials estimate a
10 to 20 percent compliance rate.

The Oregon Health Authority's Environmental Public Health Program launched a “Domestic Well Safety
Program,” developing a new website for well owners, providing information about water quality testing,
treatment, maintenance, and other resources. In

2015, the Water Resources Department partnered Recommended Action 12.A
with Oregon Health Authority to develop and Ensure the Safety of Oregon’s Drinking Water
distribute a Water Well Owners Handbook for How to implement this action:

27
rural homeowners. e Assist drinking water systems of all sizes

. L . e  Protect drinking water sources
More domestic well testing is needed, along with

resources to help educate and train homeowners
on water quality testing of private wells, proper well
installation and maintenance, and wellhead
protection (see also Recommended Action 8.C,
Promote Community Education and Training
Opportunities).

e Improve monitoring of public drinking water for
contaminants of emerging concern

e Encourage water providers to join the Oregon
Water/Wastewater Agency Response Network

e Increase domestic well testing and provide
updated support materials and education

Reduce Toxics and Other Pollutants

Protecting Oregonians from the impacts of toxic pollutants is one of the top priorities for DEQ. Thousands of
toxic chemicals are in products that individuals and businesses use daily. Old chemicals that may not be used
today but are stored in homes, schools and businesses also pose risks. Whether used in their raw form or in
products, these chemicals can be released into Oregon'’s air, water and land as toxic pollutants in a variety of
ways. Once in the environment, toxic pollutants can adversely affect the health of people and other living
organisms.
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Toxics Reduction Strategy

DEQ is updating its toxics reduction strategy, a document that identifies reduction options for a range of priority
toxic pollutants that affect air, land, and water quality. DEQ's updated strategy will focus on complementing and
supporting the goals of existing core programs that address toxic chemicals and pollutants. To the extent
practical, the updated strategy will place an emphasis on reducing toxic pollutants at the source, rather than
managing them after they are generated.

Oregon DEQ's current Toxics Reduction Strategy, completed in 2012, emphasizes collaboration and partnerships
with other agencies and organizations to reduce priority toxic chemicals in the environment and people.?® In
addition, Executive Order No. 12-05 (“Environmentally Friendly Purchasing and Product Design”) provides
additional support for DEQ's Toxics Reduction Strategy by focusing the work of other state agencies on reducing
toxics.” Thus far, the Executive Order has resulted in low toxicity procurement guidelines for state agencies (and
other public entities that join state price agreements), and became an official policy of the Department of
Administrative Services.

In 2013, DEQ provided support to the Department of Administrative Services in developing and implementing
low toxicity procurement specifications for a new janitorial supplies price agreement, in collaboration with the
State of Washington. This price agreement represented an estimated $20 million in state and local government
purchasing power. Similar safer chemistry product procurement efforts have been initiated for office supplies
and furniture.

DEQ has also been collaborating closely with other states during the past five years, through the Interstate
Chemicals Clearinghouse and other groups, to advance green chemistry and promote safer chemical alternatives
to priority toxic chemicals that reduce environmental and health impacts while producing potential economic
benefits.

Two other high priority short-term actions identified in the 2012 Toxics Reduction Strategy were to expand and
enhance the Pesticide Stewardship Partnership program and ensure support for regular pesticide waste
collection events to reduce non-point sources of toxic pollution in Oregon waters. These efforts are summarized
in the following sections.

Water Quality Pesticide Management Plan

An important task for managing pesticides is to implement the statewide Water Quality Pesticide Management
Plan.*® The Water Quality Pesticide Management Team, comprised of representatives from the Oregon
Department of Agriculture, Department of Forestry, Department of Environmental Quality, Oregon Health
Authority, Oregon Watershed Enhancement Board, and Oregon State University, implements this plan, which
calls for coordination of agency and stakeholder activities to:

e select and prioritize pesticides of interest and pesticides of concern;

e establish guidelines and reference points;

e conduct watershed vulnerability assessments;

e design, conduct, and guide monitoring efforts (including the Pesticide Stewardship Partnership Program
monitoring);

e recommend and facilitate management options; and

e develop communication strategies.

Oregon should commit to implementing the Pesticide Management Plan to make water quality programs across
the state more consistent and resource efficient.

Public Review Draft Chapter 4 | Page 131


http://www.deq.state.or.us/toxics/docs/ToxicsStrategyNov28.pdf
https://www.oregon.gov/gov/Documents/executive_orders/eo_12-05.pdf
https://www.oregon.gov/ODA/shared/Documents/Publications/PesticidesPARC/PesticideManagementPlanWaterQuality.pdf
https://www.oregon.gov/ODA/shared/Documents/Publications/PesticidesPARC/PesticideManagementPlanWaterQuality.pdf

Pesticide Stewardship Partnerships

Since 2000, a voluntary, collaborative approach called the Pesticide Stewardship Partnership (PSP) program has
been implemented to identify problems and improve water quality associated with current pesticide use at the
local level. The state agencies comprising the Water Quality Pesticide Management Team work with Oregon
State University Extension and the Integrated Plant Protection Center, soil and water conservation districts,
watershed councils, grower groups, agricultural chemical distributors, and tribes to use monitoring data to drive
focused voluntary actions in watersheds that reduce pesticide impacts on water quality. Prior to 2013, the PSPs
were largely funded largely through federal grants and in-kind contributions from partners. The Oregon
Legislature provided stable funding to the Department of Agriculture and DEQ for PSP implementation and
expansion in 2013 and 2015. These funds support water monitoring, data analysis, project coordination,
pesticide waste collection, and stewardship technical assistance grant projects. The Water Quality Pesticide
Management Team helps guide these local partnerships and assists in the interpretation of the monitoring data.

Currently there are nine partnerships in eight watershed areas. The eight include Hood River; Mill Creek and
Fifteenmile Creek (in Wasco County); the Walla Walla River; Clackamas River; Pudding River; Yamhill River
(Yambhill PSP for rural and urban areas, and South Yambhill River PSP (for forested areas of the watershed); the
Amazon Creek watershed project in Eugene, and the Middle Rogue watershed near Medford. Pilot water
monitoring has also occurred in the Middle Deschutes (near Madras), South Umpqua (near Roseburg), and
South Coast (near Coos Bay and Bandon) watersheds.

The first partnerships implemented (Hood River, Mill Creek and Walla Walla watersheds) have shown substantial
improvements in water associated with changes in pesticide management practices in response to monitoring
data. These successes showed that the Pesticide Stewardship Partnership approach could be an effective, timely
alternative to traditional regulatory approaches dealing with “nonpoint” sources of chemicals in water. Oregon
should continue supporting the collaborative efforts of Pesticide Stewardship Partnerships.

Hazardous Waste Collection - Pesticides and Medications

Keeping pollutants out of the water, rather than treating it later, is certainly the easiest way to protect water
quality. Proper disposal of unused or outdated chemicals can help prevent pollutants from entering Oregon’s
waterways. For example, pesticides that are stored in deteriorating containers may lead to spills or leaks with
potentially significant impacts to surface water and groundwater.

Pesticide waste collection events around Oregon provide an opportunity to bring unused and unusable
pesticides from agricultural growers and other commercial and institutional pesticide users to a central location
to properly dispose of them for free. These collection events help to remove old or unusable pesticides that
pose a direct threat to Oregon'’s water quality. Since 2014 when regular collections began with stable funding
from the Oregon Legislature, more than 209,000 pounds of pesticides have been collected at collection events
from more than 350 commercial or institutional pesticide users. These events have now been incorporated into
the state PSP program. Some state pesticide collection funds are also transferred to county and regional entities
(representing Hood, Sherman, Wasco, Union, Baker and Wallowa Counties) that operate permanent hazardous
waste collection facilities to support their periodic free agriculture pesticide collections for local growers and
other pesticide users.

Like pesticides, unused medications can pose problems for Oregon’s water resources. Often, unused or expired
medications are disposed of by flushing down drains in homes, care facilities, medical clinics, doctors’ offices,
and hospitals. In a 1999 national study, scientists analyzed streams for 95 different organic wastewater
contaminants, including pharmaceutical compounds.*> One or more of these wastewater contaminants
appeared in 80 percent of the streams. These results were mirrored in a 2014 report by U.S. Environmental
Protection Agency Region 10, which summarized studies of water quality, sediment samples, and fish tissue,
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finding evidence of estrogen-like compounds, pharmaceuticals, personal care products, perfluorocarbons, and
flame retardants throughout the Columbia River and its tributaries.”> Risks posed to aquatic organisms by long-
term exposure to various pharmaceutical compounds are unknown.

Wastewater treatment plants and septic systems usually do not treat or only partially treat pharmaceuticals,
allowing certain chemical compounds to reach surface water or groundwater resources. Drugs of concern
include controlled and non-controlled prescription drugs, as well as over-the-counter medications. Proper
management of these drugs reduces avoidable poisoning of both children and adults; prevents intentional
misuse of unwanted prescription drugs; and protects water quality and aquatic species.

Oregon should continue to establish and fund “take back programs” for unused and outdated chemicals. These
include pharmaceutical take-back programs for communities, pesticide collection events for farmers, ranchers,
and homeowners, and other hazardous waste collection events or facilities.

Contaminated or Hazardous Sites

Sites, facilities, or structures originating as industrial, military, transportation, energy or other uses may be in
such condition that they pose a serious or imminent hazard of emitting or discharging substantial amounts of
toxics or other pollutants to water resources. Oregon should continue identifying and addressing hazardous or
contaminated sites and all immediate legal means and enforcement mechanisms should be employed to
prevent such emissions or discharges before they occur. It is important to continue providing technical and
financial assistance to clean up existing contaminated sites that affect groundwater or surface water.

Addressing existing hazardous and contaminated sites is not only important for protecting environmental and
public health, it can lead to future economic development opportunities for local communities. The
redevelopment of brownfields—sites where future use may be complicated by the presence or potential
presence of a hazardous substance, pollutant, or contaminant—is changing the way contaminated property is
perceived and addressed. With an estimated 450,000 brownfields in the United States today, there are many
opportunities to make contaminated properties economically viable for a variety of purposes and uses.

In Oregon, brownfields have been cleaned up and revitalized into an urban community garden, additional
facilities for a Portland-area college, and a food bank operations center and thrift store in a rural Oregon
community. Although these are just a few examples, the economic opportunities are many for brownfields
redevelopment. Assessing current exposures, preventing future exposures to contamination, and ensuring that
environmental justice and community health concerns are integrated throughout the redevelopment and reuse
planning process is an important component of brownfields redevelopment. Oregon should continue to focus
efforts on addressing hazardous and contaminated sites, while looking at opportunities to further economic
development.

Monitoring Recreational Waters and Informing the Public

When fish and shellfish accumulate toxic chemicals because of legacy contamination, spills, or toxic algae
blooms they can pose health risks to those who consume them. DEQ establishes the level of protection needed
to ensure public health, by setting water quality standards and establishing fish consumption rates that are safe
for humans. DEQ worked with tribes, agency partners, and other stakeholders to revise the fish consumption
rate and Oregon’s water quality standards. These standards, approved by U.S. Environmental Protection Agency
in 2011, represent the most stringent human health criteria in the nation.

With millions of people participating in recreational activities each year, whether to harvest shellfish, catch fish,
swim or boat at a favorite lake, or play along Oregon’s coastling, it is important to notify the public with any
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health or safety concerns. State agencies use a variety of approaches and tools to protect people living, working
and playing near beaches, rivers, lakes, and other water bodies.

Issuing fish and shellfish consumption advisories is one such tool used by agencies. The Oregon Health
Authority issues fish consumption advisories, due primarily to moderate-to-high mercury levels or PCB's
(polychlorinated biphenyls) found in locally caught fish. Today, there are 19 specific water bodies where fish
consumption advisories exist. In 2016, a statewide advisory was issued for mercury in bass.

In 2015, the Oregon Health Authority worked with DEQ and the Department of Agriculture to issue a coastwide
advisory limiting the consumption of softshell clams (Mya arenaria) and gaper clams (Tresus capax), particularly
when siphon skins are intact, due to elevated levels of inorganic arsenic.

The Departments of Agriculture and Fish and Wildlife jointly issue shellfish safety closures to protect recreational
shellfish harvesters from consuming clams or mussels contaminated with harmful biotoxins. Shellfish can be
contaminated by natural events such as harmful algae blooms or man-made events such as sewage spills. The
presence of marine biotoxins is the most common reason for shellfish closures in Oregon’s coastal waters.
Biotoxins can cause mild to severe health problems for consumers. The Department of Agriculture also
maintains an online site with biotoxin results, recent news releases, and encourages the public to call the
shellfish safety hotline before harvesting.

Harmful Algae Bloom Advisories — Public health and safety concerns associated with recreational use of lakes
and other waters have been growing over the past several years.

Blue-green algae, or cyanobacteria, can irritate skin, cause liver malfunction, or affect the nervous system. Blue-
green algae thrives in warm, stagnant waters that have significant concentrations of nutrients, particularly
phosphorus. An overgrowth of algae in the water can result in the development of a harmful algal bloom, which
can produce extremely dangerous toxins that can sicken or kill people and animals.

The U.S. Environmental Protection Agency notes that harmful algal blooms are a major environmental problem
in all 50 states. In Oregon, algal bloom advisories are only issued for lakes, reservoirs, and rivers where a lab has
verified the presence of a harmful algae bloom. Only a fraction of Oregon’s many water bodies are monitored
due to limited physical and monetary resources.

The Oregon Health Authority is the agency responsible for posting warnings and educating the public about
harmful algal blooms. Once a waterbody is identified as having a harmful algal bloom, DEQ is responsible for
investigating the causes, identifying sources of pollution and writing a pollution reduction plan. DEQ developed
a Harmful Algal Bloom strategy in 2011 to improve its abilities to address HABs and identify needs to improve
this approach.®

Key actions include preventing blue-green algae from forming in lakes, streams and ponds beyond natural
background levels. Steps should be taken to control phosphorous from entering the water body through
fertilizer runoff, septic systems, and other sources. Additional prevention techniques include increasing water
flow through the lake or reservoir, artificial circulation of water within the reservoir, and improved watershed
management.

The Oregon Beach Monitoring Program — This program monitors recreational water quality at ocean beaches.
Marine waters are tested for the bacterium enterococcus, which is an indicator of the presence of other illness-
causing organisms. Enterococcus has been shown to have a greater correlation with swimming-associated
illnesses than other bacterial organisms. Enterococcus is present in human and animal waste and can enter
marine waters from a variety of sources such as streams and creeks, stormwater runoff, animal and seabird
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waste, failing septic systems, sewage treatment plant spills, or boating waste. When bacteria levels are above
normal, a water contact advisory is issued.

The goal of the program is to protect public health by providing information about water quality, strengthening
water quality standards at beaches, and promoting scientific research. The public can sign up for email alerts to
receive notices when advisories have been issued at certain beaches.

While the federal Beach Act currently provides funding from the U.S. Environmental Protection Agency to
monitor ocean beaches for fecal contamination and the National Oceanic and Atmospheric Administration
currently provides funding to monitor the coast and recreational shellfish for cyanobacteria, given the current
federal budget environment, these and similar programs are at risk of being eliminated.

In 2016, Oregon adopted the U.S. Environmental Recommended Action 12.B

Protection Agency's 2012 Recreational Water Quality Reduce the Use of and Exposure to Toxics and
Criteria, revising bacteria standards in freshwater and Other Pollutants

estuaries, and lowering the Beach Action Value that is How to implement this action:

used to trigger public notification programs.* If the e Update and implement the Department of
Oregon Beach Monitoring Program were able to Environmental Quality’s 2012 Toxics Reduction
sustain current monitoring efforts, there would likely Strategy

be a doubling in the number of beach advisories in e Implement green chemistry executive order,
2017. However, it is more likely that Oregon will including revising purchasing practices related to
experience both a decline in the frequency of toxic chemicals

monitoring activities/number of monitored locations e Implement Water Quality Pesticide Management
and an increase in the number of beach advisories. Plan

e  Support Pesticide Stewardship Partnerships
Additionally, there is no ongoing funding commitment | o Establish and fund “take back programs”

at any level to monitor freshwater recreational areas e Continue to identify and address hazardous or
and inform the public regarding exposures. Oregon contaminated sites, including brownfields
needs to continue monitoring recreational waters at

) TR ) e  Prevent blue-green algae from forming beyond
its beaches, and within its rivers and lakes, in order to natural background levels

be able to inform the public when contaminants are e  Monitor recreational waters and inform the public

present. when contaminants are present

Implement Water Quality Pollution Control Plans

The long history of assessing and reporting on the conditions of Oregon'’s waters began in 1938 when the
Oregon State Sanitary Authority (now the Oregon Department of Environmental Quality) was established as a
result of a citizen initiative.

Today, the Total Maximum Daily Load (TMDL) program is an important tool for managing water quality. A TMDL
describes the maximum amount of pollutants allowed from municipal, industrial, commercial, and surface runoff
sources, including natural background that can enter waterways without violating clean water standards.

It is important to continue developing and implementing TMDL plans for water bodies that do not meet water
quality standards. This includes developing TMDLs for remaining water bodies and pollutants on Oregon'’s
303(d) list and for those added in the future, in accordance with the federal Clean Water Act. It also includes
reviewing and updating existing TMDLs and providing oversight to ensure that TMDL implementation measures
are effective.
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By the end of 2016, the Department of
Environmental Quality had completed Figure 4-15: TMDL Development Status for 303(d) Listed Waters

1,153 TMDLs (see Figure 4-15). _— (Category 5)
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landscaping and road surfaces.

Oregon's NPS Program is an important [ EPA Approved * + See TMDL supporting documentation
f . TMDL Report In-Progress (Data analysis & report writing phase) for parameters addressed on DEQ's

pa rt Of the State S Water pOIIUtlon Control |:| TMDL Initiated (Initial scoping & data collection phase) website. Additional 303(d) listing may
programs because for some pollutants, [ 7ML Not Started (Minimal or no activity) exist for parameters not addressed in

. . | No TMDL Necessary (No 303(d) listings) approved TMDLs
nonpoint sources of pollution are the Updated: June 2016
major sources of pollution to a
waterbody.

In 2010, Oregon awarded more than $1.38 million in Section 319 grants to 33 projects to address nonpoint
source pollution. Funding through 319 grants is used to implement best management practices, to support
TMDL implementation plans and Pesticide Stewardship Partnerships, and for educational or informational
outreach efforts. In recent years, the amount of 319 funds Oregon receives from the U.S. Environmental
Protection Agency has been reduced to less than a third of 2010 levels. Oregon should work with the U.S.
Environmental Protection Agency to restore the level of funding to 2010 levels and implement nonpoint source
pollution reduction projects.

Oregon will need to continue assisting landowners with the management of NPS pollution across all land uses
(e.g., urban, agriculture, forestry) to ensure the protection of surface water and groundwater. This should build
upon the Forest Practices Act and local Agricultural Water Quality Management Plans to ensure compliance with
water quality standards and TMDL load allocations. Monitoring would help improve the efficacy of forestry and
agricultural best management practices.

Stormwater in Urban Areas

As discussed earlier, within the context of land use and low impact development techniques, stormwater runoff
often contains pollutants that can adversely affect water quality. National Pollutant Discharge Elimination
System permits are required for stormwater discharges to surface waters from construction for industrial
activities and municipalities if stormwater from rain or snow melt leaves the site through a "point source" and
reaches surface waters either directly or through storm drainage.

A municipal separate storm sewer system, or “"MS4", is a conveyance or system of conveyances (e.g., roads with
drainage systems, municipal streets, catch basins, curbs, gutters, manmade channels or storm drains) owned or
operated by a governmental entity that discharges to waters of the state. Sources that need to obtain an NPDES
MS4 permit are classified as either "Phase I" or "Phase I." Phase [ MS4s are those with populations greater than
100,000, while regulated Phase II (or "small") MS4s serve populations less than 100,000 located within Census
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Bureau-defined Urbanized Areas. Federal regulations also provide the U.S. Environmental Protection Agency
and the states the discretion to require other MS4s outside of urbanized areas to apply for a permit.

Oregon needs to ensure the effective management and oversight of stormwater in urbanized areas through the
implementation of MS4 permits, TMDL Implementation Plans for Urban Designated Management Agencies, or
through comparable voluntary plans.

Septic Systems in Rural Areas

State law provides DEQ with regulatory authority over on-site sewage treatment and disposal. More than one
million Oregonians, or about 35 percent of the state's population, use on-site sewage systems, also known as
septic systems. Most of these are single-family homes in rural areas without access to community sewer
systems.

A failing septic system increases the risk of contamination of both surface water and groundwater and can be a
public health hazard. Septic systems are required to be inspected at the time of construction to ensure they are
correctly installed and functioning properly. Businesses that install septic systems or provide pumping services
are regulated through a statewide licensing program. DEQ provides direct service for on-site system permitting
and installation in the counties of Baker, Coos, Curry, Grant, Jackson, Josephine, Morrow, Union, Wallowa, and
Wheeler. The 26 remaining counties manage the program through local governments under contract and
oversight from the state.

In 2016, the Oregon Legislature provided seed funding
for DEQ to award a grant to a third-party lender to
establish a low-interest loan program for the repair or
replacement of failing on-site septic systems. The
primary objective was to create a financial assistance
program for low and moderate income applicants facing
expensive repairs or replacement, who are unable to
obtain traditional financing. In September 2016, DEQ
awarded a $200,000 grant to the non-profit lender
Craft3 to develop and implement the program. If
successful, DEQ is hopeful that additional funding from
public and private sources can be made available to
make low-interest loans available to more Oregonians

Recommended Action 12.C
Implement Water Quality Pollution Control Plans

How to implement this action:

e Continue to develop and implement TMDLs for
water bodies that do not meet water quality
standards

e Continue to address nonpoint sources of pollution
across all land uses; increase monitoring

e Ensure effective management and oversight of
stormwater in urbanized areas

e Assist communities with septic system challenges

who need them.

Critical Issue — Funding for Oregon’s Water

This section lays out funding needs in five fundamental categories discussed throughout this document:
funding Oregon’s Integrated Water Resources Strategy, managing water resources at state agencies, and
assisting with local water challenges by funding planning, feasibility studies, and implementation efforts.

Fund Oregon’s Integrated Water Resources Strategy

During 2015-17, the Water Resources Department had one full-time coordinator developing the 2017 Integrated
Water Resources Strategy. The Departments of Agriculture and Fish and Wildlife each had one staff member as
well; the Department of Environmental Quality had three.
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The state is required to update the Strategy every five Recommended Action 13.A

years. This allows us to evaluate whether we are Fund Development and Implementation of
achieving our goals of improving our understanding of Oregon’s Integrated Water Resources Strategy
Oregon'’s water resources, and meeting our instream and How to implement this action:

out-of-stream water needs. Implementation also e Fund implementation of the 2017 Integrated Water
includes development of further project details for Resources Strategy

legislative action, fulfillment of scientific, outreach, and e Fund the five-year required updates, next

policy obligations, and documentation of lessons scheduled for 2022

learned.

Meaningful strategy involves public interaction, regular meetings of the Policy Advisory Group, Agency Advisory
Group, and Federal Liaison Group, briefings of boards and commissions, and countless hours tracking down the
status of Oregon’s water-related policies, programs, and practices.

The goals, objectives, and recommended actions spelled out in the Integrated Water Resources Strategy will be
meaningless without dedicated funding for implementation and coordination among state, local, federal, and
private partners.

Fund Water Management at State Agencies

Natural resources are critical to Oregon’s economy. Agriculture, forestry, fisheries, and mining, as well as
recreational activities and tourism such as fishing, hunting, viewing wildlife, camping, and hiking are major
economic drivers in our economy. Oregon's natural resource agencies contribute greatly:

o The tOta| Comb|ned economIC aCtIVIty Of Figure 4-16: General Fund Support for
Oregon's natural resource industries exceeds Natural Resources Agencies
$55 billion in output—37 percent of the state's Legislatively Adopted Budget
annual domestic product.
2011-13 | 2013-15 | 2015-17
e  Approximately 550,000 Oregonlaqs work in Serialinne 129 187 234
natural resource-related fields, or jobs - .
. . .. Columbia River Gorge Commission 0.8 0.9 0.9
supported by those industries, comprising
more than one-third of the state's Health Authority - Drinking Water 0.0 0.0 0.0
employment. Energy 0.0 0.0 0.0
e Forevery $1 invested in natural resources v el el 251 22 =L
agencies, $376 in economic activity is Fish and Wildlife 7.1 17.2 30.1
generated by this sector. Forestry 479 54.4 63.4
Geology & Mineral Industries 2.5 2.5 4.1
The General Fund
Land Conservation & Development 10.9 12.3 13.2
The General Fund is used for a variety of pu'bI|c Land Use Board of Appeals . 05 g
purposes and the amount of General Fund is
.o . .. .Y State Lands 0.0 0.0 0.3
limited, meaning there is intense competition for
these monies. The General Fund is used often to State Marine Board 0.0 0.0 0.0
pay for education, human services, and public Parks & Recreation 0.0 1.0 0.0
Safety. In 2009'11, the General Fund investment in Water Resources 20.6 26.5 296
natural resources agencies equated to Ies.s ’Fhan N a0 a0 s
one percent, or $145 million, of the $13 billion
General Fund budget. In the most recent budget Total GF for Natural Resources: | $129.1M | $164.9M [ $200.7M
(2015-17), that share has inched above one percent Total GF Budget: | $1658 [ $156B | $17.98
with $200.7 million of the $17.9 billion budget. Percentageof Total: | 095% | 1.06% | 1.12%
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Over the years, natural resource agencies have become more reliant on lottery funds and federal funds, which
are often geared toward specific, local projects, rather than maintaining core functions and daily operations.
Many natural resource agencies also rely on “fees for service;” however, these funds do not completely cover the
real cost of conducting transactions and they decline with each economic recession.

Federal funding in general is expected to dwindle. This loss will be further amplified if state agencies no longer
have the state funds to enter into cost-match arrangements with federal agencies; federal matching funds will be
left on the table as well.

The state’s core responsibilities related to water, described in detail throughout this document, are underfunded
and have been for years. Adequate funding is needed in order to ensure Oregon'’s natural resource legacy for
future generations and to implement our shared vision for the future. Stakeholders in Oregon are developing a
number of ideas to stabilize agency budgets and are watching other western states with interest, as they do the
same.

Alternatives to the General Fund - Models from Other States

The State of California worked for several years to establish a funding mechanism that relies less on the General
Fund in order to pay for its day-to-day operations. In 2003, the California Legislature passed Senate Bill 1049,
directing the California Water Resources Control Board’'s Water Rights Division to charge annual user fees to
fund its operations.* Although challenged in the courts by water users, the water right fee program was found
to be “facially constitutional” by unanimous decision of the California Supreme Court in 2011, and is operating
today. As of 2017, water use permits and license holders are charged a fee of $150 plus $0.066 per each acre-
foot great than 10 acre-feet. This fee was designed to cover a budget of approximately $7 million.

In Minnesota, $75 million in dedicated funds is available each year under Minnesota's 2008 Land, Water and
Legacy constitutional amendment.** The amendment increased the general sales and use tax rate by three-
eighths of one percentage point to 6.875 percent. One-third of the proceeds are dedicated to water quality
protection, one-third to restoration of wetlands and other wildlife habitat, and the remaining third to support
parks, arts, and cultural heritage efforts.

Here in Oregon, the Water Resources Commission appointed a subcommittee in August 2010 to work with staff
in the development of funding options. After meeting with more than thirty stakeholder organizations, the

subcommittee and staff generated a list of dozens of potential funding options, “to ensure the Department can
fulfill its mission and legally mandated responsibilities

successfully, in service to Oregon’s economy and Recommended Action 13.B
environment.” The group evaluated these funding Fund Water Resources Management Activities at
options against the following principles: (1) "user State Agencies

pays,” (2) fees should be equitably distributed, (3) fees How to implement this action:
should be used toward the purpose for which they are | «  Fund those water management activities for which

collected, and (4) fee collection must be logistically the state has responsibility

reasonable. The Governor's Office introduced a bill in e  Ensure increased and adequate funding from the
2013 that would have established an annual water General Fund

right management fee. The Oregon Legislature e  Seek additional funding sources

introduced a similar bill in 2017.
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Invest in Local or Regional Water-Planning Efforts

Planning is done successfully by ensuring that resources exist to help organize people and facilitate the
conversation. It also takes resources to gather existing information and to complete new technical assessments
that fill key knowledge gaps. In any planning effort, communication and outreach are fundamentally important
and require investment of both time and resources.

In the coming years, an effective state-wide Strategy will require planning efforts at the local level and regional
level as well, to develop place-based integrated water resources plans that can guide a series of actions and
projects over time. Funding should continue to be available to help communities conduct place-based planning
and sustain the type of effort and expertise required to establish and implement the integrated strategies that
emerge.

Other planning efforts should be supported as well. 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 development of municipal or agricultural
water management and conservation plans could help those communities most in need.

Hazard mitigation planning is another tool that can Recommended Action 13.C

help get ahead of the next drought, flood, or other Invest in Local or Regional Water-Planning
natural disaster. State, tribal, and local governments Efforts

engage in hazard mitigation planning to identify risks
and vulnerabilities and long-term, broadly supported o Ganlinue s auderke aid i pukie and s

strategies. A plan approved by the Federal Emergency investments in place-based integrated water
Management Agency is required for receiving certain resources planning

types of disaster assistance, including funding for
mitigation projects.

How to implement this action:

e Provide funding to develop water management
and conservation plans

e Provide funding to support hazard mitigation

Oregon’s statewide hazard mitigation plan was planning (e.g. droughts, floods) at the local level

approved in 2015 by Federal Emergency Management
Agency with enhanced status, making Oregon one of
12 states that can receive increased funds under the
Hazard Mitigation Grant Program.*

e Support river basin-planning updates

Lastly, it has been several decades since the state completed any sort of comprehensive revision to its basin
plans. These plans, known as basin programs, exist as a set of administrative rules that establish water
management policies and objectives for use of water in each basin. Some of the basin programs lack critical
information, such as classifications for groundwater. Over the years, the Water Resources Department has been
able to update some of its rules with minor revisions, but a more comprehensive update would require
planning-level support.

Invest in Feasibility Studies

Oregon's state agencies, several of its federal counterparts, and both commercial and investment banks have a
variety of funding mechanisms available to pay for water resource projects, ranging from infrastructure finance,
to feasibility study grants for water supply, conservation, and reuse projects, and grants for watershed protection
and restoration activities.
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Local communities find it most difficult to secure feasibility study funding as part of their project development.
Such studies help determine the environmental, engineering, economic, and social implications of proposed
water supply projects.

One way Oregon can help with costs is to bridge the
existing funding gap for feasibility studies. In 2008,
the Water Resources Department initiated funding for
Feasibility Study Grants, plus funds for the Umatilla
Basin Aquifer Recovery Project. Since 2008, the Water
Resources Department has provided approximately
$4.8 million dollars of grant funding for 76 feasibility
studies. These grant dollars have leveraged
approximately $14.8 million dollars of matching funds
and in-kind services, to determine the feasibility of
water conservation, storage, and reuse projects.

Recommended Action 13.D
Invest in Feasibility Studies for Water Resources
Projects

How to implement this action:

e Continue to provide Feasibility Study Grants to
help evaluate the feasibility of water conservation,
storage, and reuse projects

e Review and update the Feasibility Study Grants
program based on lessons learned since 2008

Since the funding opportunity is nearly 10 years old, the state should conduct a programmatic review of the
Feasibility Study Grant funding opportunity in order to understand and pursue program updates. In particular,
the state should examine how this funding opportunity links to other funding opportunities for water projects.

Invest in Project Implementation

In a 2016 survey of member cities, the League of Oregon Cities projects a need of $9 billion to address water
and wastewater infrastructure needs over the next 20 years. Costs can include capital construction and
maintenance, transmission, storage, treatment, and distribution. These costs involve routine construction and
maintenance, and do not include the billions of dollars’ worth of seismic retrofits and emergency preparedness
efforts that Oregon needs to undertake in the coming years.*® The American Society of Civil Engineers (ASCE)
has estimated similar costs. In its 2017 Infrastructure Report Card for Oregon, ASCE estimates Oregon's
infrastructure need in the drinking water sector is about $5.6 billion and in the wastewater sector is about $3.89
billion, for a total of $9.49 billion.*

Infrastructure Financing

There are several agencies and organizations in Oregon aimed at helping communities with the financial costs of
water-related infrastructure. Business Oregon'’s Infrastructure Finance Authority has resources available to
finance water and wastewater infrastructure needs through Community Development Block Grants, the Water
Fund (a special public works fund and water/wastewater financing program), and the Safe Drinking Water
Revolving Loan Fund. Several hundred million dollars have been awarded through these programs from 2006-
2017 (see Figure 4-17). The Infrastructure Finance Authority just recently surpassed $300 million in water system
funding to 173 projects across 31 Oregon counties through the Safe Drinking Water Revolving Loan Fund.

It also provides funds for technical assistance projects, such as developing or updating facility plans, water
system master plans, engineering studies, and preliminary or final designs for projects.

DEQ also administers a revolving loan fund, called the “Clean Water State Revolving Fund,” which provides low-
interest loans to public entities for the planning, design, and construction of various projects that prevent or
mitigation water pollution. This loan program typically provides $50 million annually for funding projects.
Several projects are eligible for funding, including wastewater treatment facilities, irrigation improvements,
stormwater facilities, brownfield projects, and water reuse projects, to name a few. The Clean Water Fund has
provided $1.2 billion in water improvement loans since 1990.
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Figure 4-17: Water and Wastewater Project Awards by Program (2007-2016)

Water
Infrastructure
Community Development Block Grants

Wastewater Infrastructure | Water Tech. Assistance Wastewater Tech. Assistance

$22.2 million $35 million 1$2.98 million 1$6.1 million
Water Fund (Includes Special Public Works Fund and Water/Wastewater Financing Program)

$44.6 million $115.9 million $2.4 million |$1.4 million
Safe Drinking Water Revolving Loan Fund

$219.7 million ‘n/a ‘$2‘3 million ‘n/a

Federal funds for the Community Development Block Grant program and the Safe Drinking Water program have
been declining the last few years, and are expected to continue to decline further. Oregon will need to continue
advocating for continued funding of revolving loan funds from the federal Clean Water Act and Safe Drinking
Water Act. Recapitalizing the state’s Special Public Works Fund will be needed to continue providing low-
interest loans and grants to partially offset capital costs of building new infrastructure or updating existing
infrastructure.

Some communities choose to finance part of their water and wastewater infrastructure portfolio through the
bond market.

The U.S. Department of Agriculture’s Rural Development program provides loans, grants, and loan guarantees
for drinking water, sanitary sewer, solid waste and storm drainage facilities in rural areas and cities and towns of
10,000 or less. The Rural Community Assistance Corporation has a Wastewater Funding and Resource Guide
containing additional state and federal funding sources.

The League of Oregon Cities, Association of Oregon Counties, and Special Districts Association of Oregon each
have funding mechanisms for their members, which are accessible through their respective associations. Private
financial institutions also underwrite bond financing and loans.

Congress authorized the Water Infrastructure Finance and Innovation Act (WIFIA) in 2014.* This new Federal
fund will provide long-term, low-interest supplemental loans for large water infrastructure projects—those
costing more than $20 million, or $5 million for communities smaller than 25,000 people.

The cost of delivering irrigation water is typically covered by irrigation district patrons or individual irrigators.
Some irrigation and water districts have been successful in obtaining federal cost-share funding—through the
Bureau of Reclamation’s WaterSMART program, for example—to improve the efficiency of their water delivery
systems. The presence of properly maintained irrigation infrastructure is incredibly important to Oregon'’s
farmers and ranchers. Without it, many agricultural operations would not have any physical access to water
because the source of irrigation water can be located several, or even hundreds, of miles away.

Other funding sources for irrigation-related infrastructure exist at the state level as well. The Oregon
Department of Fish and Wildlife offers both a cost-share program and tax credit to assist with installation of fish
screening devices and passage facilities. Tax credits are also currently available through the Oregon Department
of Energy for irrigation system improvements in pumping volume and head requirements that save annual
energy usage from irrigation pumps. The Energy Trust of Oregon offers cash incentives for improvements in on-
farm irrigation systems (linear, pivot, wheel, hand line), as well as irrigation pumps for customers within Pacific
Power and Portland General Electric utility service territories.
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Oregon needs to ensure that these and other funding mechanisms continue to be made available for water-
related infrastructure for irrigation, but also for our drinking water and wastewater treatment facilities. This
includes ensuring that basic maintenance needs continue to be eligible for grant and loan funding, such as fixing
leaks, replacing wooden pipes, and installing measurement devices and other technologies. Grant and loan
programs should continue to make funding available for the maintenance of existing systems, especially when it
is more cost-effective than constructing new facilities.

Funding for Watershed Restoration

Since 1999, the Oregon Watershed Enhancement Board (OWEB) has awarded more than 7,900 grants totaling
more than $580 million to local volunteer efforts to keep water clean and habitats healthy. OWEB grants are
primarily funded through Oregon Lottery, federal funds, and salmon license plate revenue. The majority of
funds invested go directly to on-the-ground improvements of land and water such as native plantings, dam
removals, irrigation efficiencies, fish passage, in-stream habitat enhancement, and land protected for future
generations.

Some funds support a range of monitoring activities and grants, including baseline, compliance, status and
trend, effectiveness, and validation monitoring. OWEB's investments have resulted in more than 4,600 miles of
stream habitat improvements and nearly 6,000 miles of habitat made accessible for fish. Oregon consistently
reports about the same length of stream mile restoration as Alaska, California, Idaho, Washington, and Pacific
Northwest Tribes, combined.

On average, more than 90 cents out of every OWEB grant dollar supports local businesses, services, and
suppliers. Restoration project managers typically hire local consultants, contractors, and employees to design,
implement, and maintain projects. Consultants and contractors hire field crews, rent or purchase equipment,
and buy goods and services. Employees spend wages on goods and services to support their livelihoods in their
local communities. According to recent University of Oregon study, every $1 million that OWEB invests in
habitat restoration creates 15-24 jobs in local communities.*

Oregon'’s watersheds also benefit from significant annual investments by the Bonneville Power Administration.
In fiscal year 2015, BPA spent about $98 million on fish and wildlife programs in Oregon. Under the 2010
Willamette Wildlife Agreement, BPA began investing $144 million over 15 years for habitat protection in the
Willamette River Basin.** These investments translate into an improvement in ecosystem conditions and
enhancement of local economies.

Focused Investment Partnerships — Focused restoration efforts are an integral piece of OWEB's investment
strategy. In 2015, the OWEB Board selected priority areas for targeted investments across the state. High
performing partnerships working strategically within these priority areas are eligible to apply for Focused
Investments Partnership grant funding. The funding is designed to help local partnerships scale their work
strategically with multi-year, multi-million dollar investments in natural resource conservation and restoration
work. In January 2016, OWEB selected six partnerships that include the Malheur Wildlife Refuge and associated
wetlands, habitat for Greater Sage-Grouse in eastern Oregon, forestlands around Ashland, and habitats in the
Willamette, Deschutes, and Grande Ronde river basins.

The Water Resources Development Program

In 2013, the Legislature passed Senate Bill 839 creating the Water Supply Development Account.” Through this
account, the state has been able to co-fund a WaterSMART Basin Study in the Deschutes River Basin with the
U.S. Bureau of Reclamation and a reallocation feasibility study in the Willamette River Basin with the U.S. Army
Corps of Engineers.
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The state also awards grants and loans from the ]
account through a competitive funding opportunity. Recom.mended ACt'O".B‘E
These Water Proiect Grants and Loans brovide Invest in Implementation of Water Resources
. ) . P . Projects

funding to evaluate, plan, and implement instream
and out-of-stream water resources projects. Since bkt i rafpl e s g aurs
2013, the Legislature has authorized $16.25 million. *  Authorize bonds to finance these investments

e  Ensure that basic maintenance needs continue to
In its first funding solicitation held in 2016, the Water be eligible for grant and loan funding
Resources Department received 37 applications e Advocate for continued state and federal funding
requesting nearly $51 million dollars in grants and for water and wastewater infrastructure
loans. The Water Resources Commission awarded e Develop funding and technical support for low-
approximately $9 million in funding to nine water income and small communities to maintain and
projects. operate water and wastewater-related

infrastructure

A second funding solicitation was held in early 2017. e Continue funding and support for watershed
This time, the Department received 34 applications restoration and Focused Investment Partnerships
requesting $36.9 million in grants and loans. e Continue to fund Water Project Grants and Loans

The state should continue to fund grants and loans
for water projects through the Water Resources
Development program.
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Conclusion | Implementation & Looking Forward

As in 2012, the 2017 Integrated Water Resources Strategy relies on a foundation of science. Successfully
infusing science into water-related decision-making requires information that is usable, accessible, and
understandable. Understanding our water resources, our demands on those resources, and the coming
pressures that affect our needs and supplies will help us meet our current and future instream and out-of-stream
needs.

The Strategy contains a number of recommended actions that provide a blueprint for Oregon. Implementation
of these recommended actions will occur in stages, with various public and private sector partners taking the
lead.

More detailed workplans, with information about the likely lead agency, staffing needs, budget requirements,
and timelines will need to be developed to further the goals of the Strategy. Such workplans help signal the
priorities and workload that we expect to undertake during the upcoming years. To be effective, these
workplans will require regular updates and reports on progress—reflecting the actions the Oregon Legislature,
state agencies, and other partners take in support of the Integrated Water Resources Strategy.

How Oregon carries out implementation is important as well. The State has made commitments to a number of
guiding principles, including accountability, a balanced approach, collaboration, an employing an open and
transparent public process, reasonable cost, science-based approaches, streamlining, and other principles
memorialized as part of the Strategy’s development. Policy-makers responsible for furthering implementation
have a duty to conduct the next phase as carefully as they did in the first. The guiding principles developed by
the first Policy Advisory Group still ring true today.

Guiding Principles for Implementation

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.
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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; 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.
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Summary of Recommended Actions

1 Understand Water Resources / Supplies / Institutions
1A  Conduct Additional Groundwater Investigations
How to implement this action:
e Install and maintain dedicated state observation wells in priority basins
e  Partner with U.S. Geological Survey to conduct and cost-share additional groundwater recharge studies and basin
investigations
e Evaluate groundwater administrative areas
e Locate and document water wells
e  Ensure high-quality groundwater level measurements, installing measuring tubes and making scheduled
measurements
1B  Improve Water Resources Data Collection and Monitoring
How to implement this action:
e Use agencies’ monitoring strategies, or similar methods, to design and maintain monitoring networks
e  Prioritize basins for data collection and monitoring
e  Establish quality assurance procedures to verify the accuracy of water use and other data
e Improve agency capacity to collect and analyze data, bringing records to final form
e Implement an on-going state-wide groundwater quality monitoring program
e Update water quality standards and develop additional TMDLs as necessary
e Increase the number of stream gages with reportable water temperature data to support water quality programs
e Monitor habitat and watershed conditions and evaluate the effectiveness of restoration efforts
1C  Coordinate Inter-Agency Data Collection, Processing, and Use in Decision-Making
How to implement this action:
e Help homeowners test water quality in private drinking water wells; update real estate transaction database
e Improve coordination of data sets
e Improve data availability using on-line platforms and emerging technologies, mobile apps, and open standards
o  Develop or update decision-support tools
e Invest in inter-agency work
2 Understand Out-of-Stream Needs
£
Qgﬁ\ 2A  Regularly Update Long-Term Water Demand Forecasts
How to implement this action:
e Update demand projections with new population, per capita water demand, industrial demand, crop water use,
and climate projections
e Employ remote sensing to improve crop water use estimates
2B  Improve Water-Use Measurement and Reporting
How to implement this action:
e  Continue to improve the software used for water-use measurement and reporting
e Update the state’s 2000 Strategic Measurement Plan
e Broaden eligibility criteria for measurement cost-share dollars
e Coordinate the Water-Use Reporting Program and 2000 Strategic Measurement Plan
2C  Determine Pre-1909 Water Right Claims

How to implement this action:

e  Complete unadjudicated areas

e  Settle federal reserved claims, including tribal claims
e  Settle groundwater claims
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Authorize the Update of Water Right Records with Contact Information

How to implement this action:

e Authorize the Water Resources Department to update names on water right certificates
e Update related water right records

Regularly Update Oregon’s Water-Related Permitting Guide
How to implement this action:

e Provide updated agency contacts, policies, and links

e  Provide industry-specific information, where possible

Understand Instream Needs

Determine Flows Needed (Quality and Quantity) to Support Instream Needs

How to implement this action:

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

o Identify basins with listed species and install monitoring equipment to help characterize the suite of flows
through these basins

e  Conduct instream needs studies, base flow needs studies, and develop elevated flow requirements or
prescriptions

e Develop models/studies to quantify the economic, social, and cultural value of instream uses

e  Continue to fund ODFW's instream flow program

Determine Needs of Groundwater-Dependent Ecosystems

How to implement this action:

e Identify and characterize groundwater-dependent ecosystems

e Quantify the water quantity and water quality needs of groundwater-dependent ecosystem

Water and Energy
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Analyze the Effects on Water from Energy Development Projects and Policies
How to implement this action:

e Analyze the water demand and water quality impacts of current and proposed energy development projects
(hydroelectric, solar, wind, geothermal, bio-energy, and natural gas)

Take Advantage of Existing Infrastructure to Develop Non-Traditional Hydroelectric Power
How to implement this action:
e  Utilize the state’s expedited application process to develop hydroelectric projects at existing infrastructure

Promote Strategies That Increase/Integrate Energy and Water Savings

How to implement this action:

e  Move toward energy independence 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
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5 Climate Change

5A  Support Continued Basin-Scale Climate Change Research Efforts
How to implement this action:
e Invest and make improvements in surface water and groundwater monitoring, flood and drought frequency
projections, and long-range forecasts
e Improve climate change projections at a basin scale
e Develop reliable projections of basin-scale hydrology, and associated impacts on built and natural systems

5B  Assist with Climate Change Adaptation and Resiliency Strategies
How to implement this action:
e Analyze how instream and out-of-stream water rights will fare with hydrologic changes
e Look for more efficient ways to conserve, store, and reuse water in anticipation of climate change
e  Provide technical and financial support to communities to incorporate climate change impacts into their planning
decisions
e Promote the U.S. Environmental Protection Agency’s Climate Ready Water Utilities Program
e Support ecosystem resiliency to climate change through habitat protection and restoration projects

&
5.5 Extreme Events

\gv 5.5A Plan and Prepare for Drought Resiliency
How to implement this action:
e Develop the appropriate set of indicators that signal differing stages of drought
e Document the economic, social, and environmental impacts of drought in Oregon, including the frequency,
distribution, intensity and duration
e  Prepare for, respond to, and mitigate for the impacts of water scarcity
e Assess and assist those communities most vulnerable to drought

&
& 5.5B Plan and Prepare for Flood Events
How to implement this action:
e Develop indicators of flood emergency stages, using information about meteorologic, hydrologic, hydraulic, and
watershed conditions
e Document the economic, social, and environmental impacts of floods
e Modernize precipitation and flood frequency information with state participation in these studies
e  Establish early flood warning systems in areas where recent drought and wildfire have affected forests and
vegetation
&
~5.5C Planand Prepare for Cascadia Subduction Earthquake Event

How to implement this action:

e  Follow the recommendations provided by the Oregon Seismic Safety Policy Advisory Commission in its 2013
Oregon Resilience Plan

e  Evaluate and retrofit dams and other water infrastructure to meet new seismic standards

e See recommended actions in the infrastructure sections of the IWRS (7A — 7C)
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6 Water and Land Use

6A Improve Integration of Water Information into Land Use Planning (& vice-versa)
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

Locate and document Underground Injection Control Systems

Develop and share information regarding the location, quantity, and quality of water resources that can be used
by local governments in land use decisions

Improve coordination; technical guidance, and assistance to local governments for land-use decisions with regard
to water

Take next step to implement land use goals related to water resources

Build partnerships with local governments to provide land-use information, such as tax lot infomation, to the state

6B  Improve State Agency Coordination
How to implement this action:

Update State Agency Coordination Plans in partnership with the Department of Land Conservation and
Development
Design each agency permit “contingent” upon approval of all other state agency permits

6C Encourage Low Impact Development Practices and Green Infrastructure
How to implement this action:

Compile and provide online information on low impact development best practices
Update local development codes, improving local capacity to review and permit green infrastructure designs
Encourage communities to consider natural infrastructure in lieu of, or as a complement to, built infrastructure

7 Water-Related Infrastructure

7A  Develop and Upgrade Water and Wastewater Infrastructure
How to implement this action:

Use an "asset management” approach to identify and plan for rehabilitation, upgrade, or replacement of
infrastructure

Provide timely inspection of well construction and well logs, and education of drillers and pump installers to
ensure construction standards are met

Properly abandon wells at the end of their useful life

Inventory, inspect, and make safety improvements to levees

7B Encourage Regional (Sub-Basin) Approaches to Water and Wastewater Systems
How to implement this action:

Make use of shared contracts, services, purchases

Develop mutual assistance agreements

Establish inter-ties and back-up supplies

Provide funding and technical assistance to systems that want to consolidate

7C  Ensure Public Safety / Dam Safety
How to implement this action:

Modernize state laws to improve the safety and resiliency of Oregon dams

Authorize resources to determine if dams have safety deficiencies; evaluate & retrofit dams to meet new seismic standards
Authorize emergency actions and encourage cooperative actions to improve the safety of dams

Coordinate interagency emergency responses regarding dam inspection, communication, and evacuation

Define the legal responsibilities of a dam owner

Authorize a requirement for remote monitoring on deficient high hazard dams

Require dam owners to maintain an Emergency Action Plan for all existing dams rated high hazard

Authorize a fee for review of plans and specifications

Dedicate grant and loan resources for rehabilitation of deficient dams
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Education and Outreach

8A

8B

8C

8D

Support Implementation of Oregon’s K-12 Environmental Literacy Plan

How to implement this action:

e  Support implementation of the Environmental Literacy Plan

e Natural resource agencies, community organizations, and others should engage in education for environmental
literacy activities

Provide Education and Training for Oregon’s Next Generation of Water Experts

How to implement this action:

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

e  Offer job shadow programs to expose students to careers in water

e  Continue funding support for water-related trade programs at Oregon community colleges

Promote Community Education and Training Opportunities
How to implement this action:
e Look for opportunities to keep the general public informed about the importance of water resources
e  Promote technical training for public and
private partners
e  Promote access to water-related recreational opportunities through the use of the Water Trails Program

Identify Ongoing Water-Related Research Needs

How to implement this action:

e Continue to identify ongoing research needs at the local and state level
e Partner with public and private researchers to address research needs

e  Provide funding for research initiatives

Place-Based Efforts
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Continue to Undertake Place-Based Integrated Water Resources Planning

How to implement this action:

e  Promote success by continuing to support the places currently following the draft planning guidelines

e Continue to provide financial and technical assistance to support collaborative water planning

e  Promote peer-to-peer learning between communities pursuing collaborative water planning

e  Solicit community input on place-based planning, refine the planning guidelines, and implement process
improvements

Coordinate Implementation of Existing Natural Resource Plans

How to implement this action:

e Coordinate and reconcile existing planning documents

e Dedicate resources for state and local implementation of existing plans

Partner with Federal Agencies, Tribes, and Neighboring States in Long-Term Water Resources Management

How to implement this action:

e Protect Oregon’s interests in shared 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 neighbors and tribes to continue or improve access to additional sources of water
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Water Management and Development

10A
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Improve Water-Use Efficiency and Water Conservation

How to implement this action:

e  Establish a water-use efficiency and conservation program that provides technical assistance to water users in all
sectors

e Expand participation in already-existing water-use efficiency and conservation programs

Improve Access to Built Storage

How to implement this action:

e Encourage increased use of below-ground storage sites

e Re-allocate water in federal reservoir systems that have not undertaken formal allocation processes in Oregon
e Investigate potential off-channel sites for above-ground storage projects

e Evaluate the status of storage infrastructure, including the maintenance and rehabilitation needs of reservoirs
e Incorporate existing reservations of water into planning efforts

Encourage Additional Water Reuse Projects

How to implement this action:

e Conduct a statewide assessment of the potential for additional water reuse

e Ensure that state agencies have—and communicate—policies and regulations that facilitate water reuse
e  Provide incentives for increased water reuse

Reach Environmental Outcomes with Non-Regulatory Alternatives

How to implement this action:

e Assist in the research and development of non-regulatory tools to meet environmental outcomes
e  Continue to develop water quality trading programs

e Develop protocols for translating streamflow restoration into credits and accounting strategies

Continue the Water Resources Development Program

How to implement this action:

o Identify opportunities for the state to serve as a partner in water resources development projects
e  Seek out additional technical resources to help communities

e Find additional federal, state, private, and other match funds to help communities

Provide an Adequate Presence in the Field

How to implement this action:

e Review and assess workloads; establish priorities and seek efficiencies

e Improve regulatory tools, including updating the legal and statutory foundation, modernizing technology and
enforcement tools, and providing (cross) training

e Improve the ability for field staff to conduct education and outreach within their districts

e  Enhance Department of Fish and Wildlife's capacity to work directly with water users and conservation interests

Strengthen Oregon’s Water Quantity & Water Quality Permitting Programs

How to implement this action:

e Expand staff training opportunities; provide adequate staffing

e Update technologies, processing manuals, and guidance documents

e  Develop outreach materials and follow-up procedures to help water users understand the application process and
permit, transfer, or extension requirements

e Develop a mitigation strategy

e Create stronger linkages among partner agencies

e Develop and implement a long-term workplan to improve the quality and timeliness of individual National
Pollutant Discharge Elimination System permits
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11 Healthy Ecosystems

11A Improve Watershed Health, Resiliency, and Capacity for Natural Storage
How to implement this action:
e Improve riparian conditions to protect a healthy buffer between aquatic and terrestrial ecosystems
e Restore wetlands and floodplains to maintain critical functions like processing nutrients, providing habitat and
storing water
e  Protect estuarine conditions to maintain a healthy buffer between freshwater and marine systems
e Maintain forested areas, in part to maintain to source water quality

11B Develop Additional Instream Protections
How to implement this action:
e  Establish additional instream water rights where needed to protect instream flows for fish and wildlife and water
quality
e Designate scenic waterways where needed to protect recreation, fish, and wildlife uses
e Expand the use of voluntary programs to restore streamflow
e Expand the geographic range of flow restoration efforts by identifying flow restoration priorities

11C Prevent and Eradicate Invasive Species
How to implement this action:
e  Support the Aquatic Invasive Species Prevention Program
e Support the Oregon Conservation Strategy's seven state-wide actions to prevent new introductions, and decrease
the scale and spread of infestations
e Continue to implement and enforce ballast water management regulations

11D Protect and Restore Instream Habitat and Habitat Access for Fish and Wildlife
How to implement this action:
e Continue to update the inventory of fish passage barriers
e  Remove fish passage barriers and support fish screening efforts by implementing actions in the Oregon
Conservation Strategy
e  Build upon existing ecological planning and restoration efforts
e Update streamflow restoration priority areas using new species distribution and climate change information

\‘QIE Develop Additional Groundwater Protections
How to implement this action:
e Develop a long-term plan for sustainable groundwater management
e Develop clear objectives and metrics
e Identify and prioritize important tasks
e Sketch out the necessary timelines, staffing, and resource needs

12 Public Health

12A Ensure the Safety of Oregon’s Drinking Water
How to implement this action:
e Assist drinking water systems of all sizes
e  Protect drinking water sources
e Improve monitoring of public drinking water for contaminants of emerging concern
e Encourage water providers to join the Oregon Water/Wastewater Agency Response Network
e Increase domestic well testing and provide updated support materials and education
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12B Reduce the Use of and Exposure to Toxics and Other Pollutants
How to implement this action:
e Update and implement the Department of Environmental Quality’s 2012 Toxics Reduction Strategy
e Implement green chemistry executive order, including revising purchasing practices related to toxic chemicals
o Implement Water Quality Pesticide Management Plan
e  Support Pesticide Stewardship Partnerships
e  Establish and fund “take back programs”
e  Continue to identify and address hazardous or contaminated sites, including brownfields
e  Prevent blue-green algae from forming beyond natural background levels
e Monitor recreational waters and inform the public when contaminants are present

12C Implement Water Quality Pollution Control Plans
How to implement this action:
e Continue to develop and implement TMDLs for water bodies that do not meet water quality standards
e Continue to address nonpoint sources of pollution across all land uses; increase monitoring
e  Ensure effective management and oversight of stormwater in urbanized areas
e Assist communities with septic system challenges

13 Funding

13A Fund Development and Implementation of Oregon’s Integrated Water Resources Strategy
How to implement this action:
e Fund implementation of the 2017 Integrated Water Resources Strategy
e  Fund the five-year required updates, next scheduled for 2022

q,é{’13B Fund Water Resources Management Activities at State Agencies
How to implement this action:
e  Fund those water management activities for which the state has responsibility
e Ensure increased and adequate funding from the General Fund
e  Seek additional funding sources

13C Invest in Local or Regional Water-Planning Efforts
How to implement this action:
e  Continue to authorize and fund public and private investments in place-based integrated water resources
planning
e  Provide funding to develop water management and conservation plans
e  Provide funding to support hazard mitigation planning (e.g. droughts, floods) at the local level
e  Support river basin-planning updates
X\ . i . .
<“ 13D Invest in Feasibility Studies for Water Resources Projects
How to implement this action:
e Continue to provide Feasibility Study Grants to help evaluate the feasibility of water conservation, storage, and
reuse projects
e Review and update the Feasibility Study Grants program based on lessons learned since 2008

S13E  Invest in Implementation of Water Resources Projects
How to implement this action:
e Authorize bonds to finance these investments
e Ensure that basic maintenance needs continue to be eligible for grant and loan funding
e Advocate for continued state and federal funding for water and wastewater infrastructure
e Develop funding and technical support for low-income and small communities to maintain and operate water and
wastewater-related infrastructure
e  Continue funding and support for watershed restoration and Focused Investment Partnerships
e  Continue to fund Water Project Grants and Loans
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Oregon’s Integrated Water Resources Strategy &

Understand Water Resources Today « OBJECTIVES = Understand Instream and Out-of-Stream Needs

Further Understand Limited Water Supplies & Systems
(groundwater, surface water, and their interaction)

Improve Water Quality &
Quantity Information

Further Understand Our

Water Management Institutions

Understanding Water Resources / Supplies / Institutions
1A. Conduct additional groundwater investigations

1B. Improve water resource data collection and monitoring
1C. Coordinate inter-agency data collection, processing, and

use in decision-making

Understand the Coming Pressures That Affect Our Needs and Supplies « OBJECTIVES = Meet Oregon’s Instream and Out-of-Stream Needs

Economic Development

Population Growth Water & Land Use

Water & Energy

4A. Analyze the effects on water from energy
development projects & policies

4B. Take advantage of existing infrastructure to develop
non-traditional hydroelectric power [Revised]

4C. Promote strategies that increase/integrate energy &
water savings

Climate Change

5A. Support continued basin-scale climate change
research efforts

5B. Assist with climate change adaptation and resiliency
strategies

Extreme Events

5.5A. Plan and prepare for drought resiliency [New]

5.5B. Plan and prepare for flood events [New]

5.5C. Plan and prepare for Cascadia subduction
earthquake event [New]

Economic Development & Population Growth
(See Actions 2A and 3A)

Water & Energy

Water-Related Infrastructure

\ e\N\

Climate Change Extreme Events

Education & Outreach

Water & Land Use

6A.

6B.
6C.

Improve integration of water information into
land use planning (and vice versa)

Improve state agency coordination [Revised]
Encourage low-impact development practices and
green infrastructure [Revised]

Water-Related Infrastructure

7A.

7B.

7C.

Develop and upgrade water and wastewater
infrastructure

Encourage regional (sub-basin) approaches
to water and wastewater systems

Ensure public safety/dam safety [New]

Education and Outreach

8A.
8B.

8C.

8D.

Support Oregon’s K-12 environmental literacy plan
Provide education and training for Oregon’s next
generation of water experts

Promote community education and training
opportunities

Identify ongoing water-related research needs

CRITICAL
ISSUES

RECOMMENDED
€ ACTIONS ™=

CRITICAL
ISSUES

RECOMMENDED
* ACTIONS =

Further Define Out-of-Stream Needs / Demands

(i.e., diverted water)

Understanding Oregon’s Out-of-Stream Needs/Demands

2A.
2B.
2C.
2D.

2E.

Place-Based Efforts

9A.

9B.

9C.

Water Management & Development
10A.

10B.
10C.
10D.

10E.

10F.

10G.

Regularly update long-term water

demand forecasts [Revised]

Improve water-use measurement & reporting
Determine pre-1909 water right claims

Authorize the update of water right records with
contact information [Revised]

Regularly update Oregon's water-related permitting
quide [Revised]

Place-Based Efforts

Healthy Ecosystems

Continue to undertake place-based integrated, 11A.
water resources planning [Revised]

Coordinate implementation of existing 11B.
natural resource plans 11C.
Partner with federal agencies, tribes, and 11D.
neighboring states in long-term water

resources management 11E.

Public Health

Further Define Instream Needs / Demands
(i.e., left-in-place water)

Understanding Oregon’s Instream Needs/Demands

3A. Determine flows needed (quality & quantity) to
support instream needs

3B. Determine needs of groundwater dependent
ecosystems

Water Management & Development

Funding

Healthy Ecosystems

Improve watershed health, resiliency, and

capacity for natural storage

Develop additional instream protections

Prevent and eradicate invasive species

Protect and restore instream habitat and

habitat access for fish and wildlife

Develop additional groundwater protections [New]

Public Health

Improve water-use efficiency and water 12A. Ensure the safety of Oregon’s drinking water
conservation 12B. Reduce the use of and exposure to toxics and
Improve access to built storage other pollutants
Encourage additional water reuse projects 12C. Implement water quality pollution control plans
Reach environmental outcomes with
non-regulatory alternatives Funding
Continue the water resources development 13A. Fund development and implementation of Oregon’s IWRS
program [Revised] 13B. Fund water resources management activities
Provide an adequate presence in the field [New] at state agencies [Revised]
Strengthen water quantity & water quality 13C. Invest in local or regional water planning efforts [New]
permitting programs [New] 13D. Invest in feasibility studies for water resources
projects [Revised]
13E. Invest in implementation of water resources

projects [New]
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Continued

THE WATER RESOURCES COMMISSION'S VISION FOR THE STRATEGY

A statewide integrated water resources strategy will bring various sectors and interests together to work toward the common
purpose of maintaining healthy water resources to meet the needs of Oregonians and Oregon’s environment for generations to come.

THE 2010 POLICY ADVISORY GROUP’S VISION FOR THE STRATEGY

Everywhere in our State, we see healthy waters, able to sustain a healthy economy, environment, and cultures & communities.
Healthy waters are abundant and clean. A healthy economy is a diverse and balanced economy, nurturing and employing the State’s
natural resources and human capital to meet evolving local and global needs, including a desirable quality of life in urban and rural areas.
A healthy environment includes fully functioning ecosystems, including headwaters, river systems, wetlands, forests, floodplains, estuaries,
and aquifers. Healthy cultures and communities depend on adequate and reliable water supplies to sustain public health, safety,
nourishment, recreation, sport, and other quality of life needs.

PRINCIPLES TO GUIDE THE STRATEGY

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; 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.

IMPLEMENTING THE STRATEGY

An iterative process will help us evaluate whether the recommended actions meet the goals and objectives defined above. The process will
include monitoring the implementation of recommended actions, a commitment to resolving conflicts that arise during the course of
implementation, providing feedback on any successes or shortcomings, and evolving or adapting to new information or resources. As we learn
lessons from the first round of implementation, we can adjust the Strategy as needed through formal adoption every five years.



Appendix B

Ag
AgriMet
AlS
ACFFOD
ASCE
AR

ASR
BiOp
CFS
DEQ, ODEQ
DOGAMI
EAP
EPA
ESA

ET
FEMA
FTP
GDE
GWMA
IPCC
LiDAR
M&l
METRIC
MS4
MW
NASA
NOAA
NPDES
NPS
OAR
OCAR
OCCRI
ORS
OWEB
PSP
RISA
TAF
TMDL
UICs
USDA
USGS
WMCP

Acronyms

Agriculture

Agricultural Meteorology

Aquatic Invasive Species

Amended and Corrected Findings of Fact and Order of Determination
American Society of Civil Engineers

Artificial Recharge

Aquifer Storage and Recovery

Biological Opinion

Cubic Feet per Second

Oregon Department of Environmental Quality
Oregon Department of Geology and Mineral Industries
Emergency Action Plan

U.S. Environmental Protection Agency
Endangered Species Act

Evapotranspiration

Federal Emergency Management Agency

File Transfer Protocol

Groundwater Dependent Ecosystem

Groundwater Management Area (DEQ designation)
Intergovernmental Panel on Climate Change
Airborne Light Detection and Ranging

Municipal and Industrial

Mapping Evapo-Transpiration using high Resolution and Internalize Calibration
Municipal Separate Storm Sewer System
Megawatt

National Aeronautics and Space Administration
National Oceanic and Atmospheric Administration
National Pollutant Discharge Elimination System
Nonpoint Source of Pollution

Oregon Administrative Rule

Oregon Climate Assessment Report

Oregon Climate Change Research Institute
Oregon Revised Statutes

Oregon Watershed Enhancement Board

Pesticide Stewardship Partnership

Regional Integrated Science and Assessments
Thousand Acre Feet

Total Maximum Daily Load

Underground Injection Control Systems

U.S. Department of Agriculture

U.S. Geological Survey

Water Management and Conservation Plan
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Oregon’s Integrated Water Resources Strategy &

Understand Water Resources Today « OBJECTIVES = Understand Instream and Out-of-Stream Needs

Further Understand Limited Water Supplies & Systems
(groundwater, surface water, and their interaction)

Improve Water Quality &
Quantity Information

Further Understand Our

Water Management Institutions

Understanding Water Resources / Supplies / Institutions
1A. Conduct additional groundwater investigations

1B. Improve water resource data collection and monitoring
1C. Coordinate inter-agency data collection, processing, and

use in decision-making

Understand the Coming Pressures That Affect Our Needs and Supplies « OBJECTIVES = Meet Oregon’s Instream and Out-of-Stream Needs

Economic Development

Population Growth Water & Land Use

Water & Energy

4A. Analyze the effects on water from energy
development projects & policies

4B. Take advantage of existing infrastructure to develop
non-traditional hydroelectric power [Revised]

4C. Promote strategies that increase/integrate energy &
water savings

Climate Change

5A. Support continued basin-scale climate change
research efforts

5B. Assist with climate change adaptation and resiliency
strategies

Extreme Events

5.5A. Plan and prepare for drought resiliency [New]

5.5B. Plan and prepare for flood events [New]

5.5C. Plan and prepare for Cascadia subduction
earthquake event [New]

Economic Development & Population Growth
(See Actions 2A and 3A)

Water & Energy

Water-Related Infrastructure

\ e\N\

Climate Change Extreme Events

Education & Outreach

Water & Land Use

6A.

6B.
6C.

Improve integration of water information into
land use planning (and vice versa)

Improve state agency coordination [Revised]
Encourage low-impact development practices and
green infrastructure [Revised]

Water-Related Infrastructure

7A.

7B.

7C.

Develop and upgrade water and wastewater
infrastructure

Encourage regional (sub-basin) approaches
to water and wastewater systems

Ensure public safety/dam safety [New]

Education and Outreach

8A.
8B.

8C.

8D.

Support Oregon’s K-12 environmental literacy plan
Provide education and training for Oregon’s next
generation of water experts

Promote community education and training
opportunities

Identify ongoing water-related research needs

CRITICAL
ISSUES

RECOMMENDED
€ ACTIONS ™=

CRITICAL
ISSUES

RECOMMENDED
* ACTIONS =

Further Define Out-of-Stream Needs / Demands

(i.e., diverted water)

Understanding Oregon’s Out-of-Stream Needs/Demands

2A.
2B.
2C.
2D.

2E.

Place-Based Efforts

9A.

9B.

9C.

Water Management & Development
10A.

10B.
10C.
10D.

10E.

10F.

10G.

Regularly update long-term water

demand forecasts [Revised]

Improve water-use measurement & reporting
Determine pre-1909 water right claims

Authorize the update of water right records with
contact information [Revised]

Regularly update Oregon's water-related permitting
quide [Revised]

Place-Based Efforts

Healthy Ecosystems

Continue to undertake place-based integrated, 11A.
water resources planning [Revised]

Coordinate implementation of existing 11B.
natural resource plans 11C.
Partner with federal agencies, tribes, and 11D.
neighboring states in long-term water

resources management 11E.

Public Health

Further Define Instream Needs / Demands
(i.e., left-in-place water)

Understanding Oregon’s Instream Needs/Demands

3A. Determine flows needed (quality & quantity) to
support instream needs

3B. Determine needs of groundwater dependent
ecosystems

Water Management & Development

Funding

Healthy Ecosystems

Improve watershed health, resiliency, and

capacity for natural storage

Develop additional instream protections

Prevent and eradicate invasive species

Protect and restore instream habitat and

habitat access for fish and wildlife

Develop additional groundwater protections [New]

Public Health

Improve water-use efficiency and water 12A. Ensure the safety of Oregon’s drinking water
conservation 12B. Reduce the use of and exposure to toxics and
Improve access to built storage other pollutants
Encourage additional water reuse projects 12C. Implement water quality pollution control plans
Reach environmental outcomes with
non-regulatory alternatives Funding
Continue the water resources development 13A. Fund development and implementation of Oregon’s IWRS
program [Revised] 13B. Fund water resources management activities
Provide an adequate presence in the field [New] at state agencies [Revised]
Strengthen water quantity & water quality 13C. Invest in local or regional water planning efforts [New]
permitting programs [New] 13D. Invest in feasibility studies for water resources
projects [Revised]
13E. Invest in implementation of water resources

projects [New]
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Continued

THE WATER RESOURCES COMMISSION'S VISION FOR THE STRATEGY

A statewide integrated water resources strategy will bring various sectors and interests together to work toward the common
purpose of maintaining healthy water resources to meet the needs of Oregonians and Oregon’s environment for generations to come.

THE 2010 POLICY ADVISORY GROUP’S VISION FOR THE STRATEGY

Everywhere in our State, we see healthy waters, able to sustain a healthy economy, environment, and cultures & communities.
Healthy waters are abundant and clean. A healthy economy is a diverse and balanced economy, nurturing and employing the State’s
natural resources and human capital to meet evolving local and global needs, including a desirable quality of life in urban and rural areas.
A healthy environment includes fully functioning ecosystems, including headwaters, river systems, wetlands, forests, floodplains, estuaries,
and aquifers. Healthy cultures and communities depend on adequate and reliable water supplies to sustain public health, safety,
nourishment, recreation, sport, and other quality of life needs.

PRINCIPLES TO GUIDE THE STRATEGY

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; 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.

IMPLEMENTING THE STRATEGY

An iterative process will help us evaluate whether the recommended actions meet the goals and objectives defined above. The process will
include monitoring the implementation of recommended actions, a commitment to resolving conflicts that arise during the course of
implementation, providing feedback on any successes or shortcomings, and evolving or adapting to new information or resources. As we learn
lessons from the first round of implementation, we can adjust the Strategy as needed through formal adoption every five years.
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