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Part I. Introduction
Over the past century of industrial-scale development, Oregonians have witnessed significant
loss of water quality in our rivers and streams. Today, over 13,000 miles of streams in Oregon
fail to meet federal water quality standards necessary to support the designated uses of these
streams. Failure to meet these standards signifies an overall decline in watershed health that
threatens community drinking water reserves, business and industry needs, agricultural irrigation
supplies, recreation, and salmon and wildlife habitats throughout the state.

Native fish species have suffered a parallel drastic decline. Wild populations of salmon,
steelhead and trout have decreased under the pressures of historic over-harvest, loss of stream
habitat and water quality, hatchery impacts, and blocked access to streams and tributaries. These
species have become cultural icons, have advanced economic growth and community
development, and are recognized as indicators of the overall health of our natural systems.

The loss of these species and degradation of watershed health has reshaped Oregon's
communities in recent decades. Commercial and recreational fishing has been greatly restricted
throughout the coast, causing hardship to many fishing families and communities. Timber
harvests have been restricted along stream banks and on steep slopes to protect stream habitat for
salmon, changes that have affected both large and small private timber owners. Farmers and
ranchers face increasing uncertainty about regulation of irrigation, agricultural water pollution
and land management practices that affect water quality. Local businesses and industries share
concerns about how increasing federal protections for threatened species will affect operation.
Community conflicts over growth and development are fueled by limited natural resources and
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disagreement about how to best support for a growing population. These complex issues leave
all parties are searching for comprehensive, local solutions.

In 1995, Governor Kitzhaber initiated an unprecedented state-led effort to save imperiled salmon
runs and improve watershed health. His plan, now known as the Oregon Plan for Salmon and
Watersheds, strives to unite state government, public and private interests, and citizens across
Oregon in a common mission: to restore our native fish populations – and the aquatic systems
that support them – to productive and sustainable levels that will provide substantial
environmental, cultural and economic benefits.

Reversing Trends in Salmon Populations and Watershed Health
The Oregon Plan for Salmon and Watersheds emerged from a new recognition that nearly all
Oregonians have contributed to the decline of salmon in some way, and that therefore, we all
must contribute to their recovery. In one life cycle, salmon link landscapes to seascapes, span
public and private lands, tie rural streams to city sewers to mainstem rivers, and thus connect all
areas of Oregon – and all Oregonians. Salmon are affected by commercial and recreational
fishing, forestry and agricultural practices, hatchery-raised fish, dams and road culverts, irrigation
diversions, and urban and rural water pollution as they journey from mountain peaks to oceans
and back.

The Oregon Plan called for government, stakeholder and citizen commitments to reverse all of
these factors for decline, which were categorized as harvest, hatcheries, habitat and hydropower.
The result was a comprehensive initiative designed to reverse the direction of recent trends in
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salmon and watershed health. State agencies, stakeholder groups and citizens crafted programs
and actions to improve harvest and hatchery management, restore streams and adjacent
landscapes, eliminate barriers to salmon in streams, and engage people across Oregon. These
actions were amassed in the Oregon Plan in the spring of 1997. Although lacking measurable
goals and benchmarks for salmon recovery, the plan was an unparalleled effort to halt the decline
of salmon and begin restoration. Oregon knew the direction we needed to go, but knew not the
endpoints of its restoration effort.

The Need for Goals
Today, scientists and citizens are tracking trends in salmon and watershed health and asking
whether those changes are a result of the Oregon Plan. Oregonians are engaged in a wide range
of activities to reverse the factors of decline — to lessen the impacts of fishing on wild salmon, to
change land management to improve streams, to use hatcheries in a way that support wild fish,
and to restore access to miles of blocked streams and rivers. As we become familiar with how
our actions affect salmon and invest time and money in restoration efforts, attention is turning
toward how much needs to be done. Citizens, stakeholders, scientists and policy-makers are
asking how much stream bank must be protected, how much new habitat must be created, and
how much must water quality improve to support salmon, and how many salmon must we see to
declare recovery.

We have the opportunity to answer these questions through development of measurable goals,
objectives and benchmarks for the Oregon Plan. Having such goals would benefit and advance
the plan in important ways. Measurable goals could inform the development of statewide and
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regional funding priorities to guide administration of grant funds to watershed councils and other
local restoration groups. Goals could assist state and federal agencies in prioritization of
restoration work across the state. Clear, meaningful goals could also improve communication of
restoration progress to citizens, scientists, resource managers and policy-makers.

In January 1999, Governor Kitzhaber put forth an Executive Order reaffirming and expanding the
Oregon Plan. Section (1) (b) of the order extends the state's restoration efforts from coho and
steelhead of the coast and lower Columbia River, to all salmon species throughout the state. This
presents a significant challenge to the state and federal agencies engaged in the plan, which since
1997, have developed recovery and monitoring programs specifically for coastal coho and lower
Columbia steelhead. Section (1) (c) of the order calls for development of measurable goals and
objectives for salmon and watershed restoration. "The Governor will, in cooperation with the
Joint Legislative Committee, Independent Multidisciplinary Science Team, affected state
agencies, watershed councils, and other affected local entities and persons develop and
implement a process to set biological and habitat goals and objectives to protect and restore
salmonids on a basin or regional bases as soon as practicable." This call for goals is shared by
those who will be involved in their development and is recognized as essential to effective
implementation of the Oregon Plan with its expanded biological and geographic scope.

During the 1999 State Legislative session, legislators passed House Bill 3225 to continue the
Oregon Plan in the 1999-2001 biennium. The bill creates the Oregon Watershed Enhancement
Board (OWEB) to grant over 36 million state dollars to local groups involved in salmon and
watershed restoration. Section 12 (1) (c) of the bill directs OWEB to "establish statewide and
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regional goals and priorities to become the basis for funding decisions." The bill, now signed
into law, also expands the membership of OWEB to increase citizen representation from each
region of the state. With the growth of the Oregon Plan and increased technical and funding
assistance to local groups, grant requests to OWEB for watershed projects, assessments,
education and planning have demonstrated a steady increase r . With an expanded Board
membership and an increasing amount of grant applications to process, the development of goals
and funding priorities for salmon and watershed recovery would greatly benefit OWEB's work.

The process of setting measurable Oregon Plan goals on statewide, regional and watershed scales
would be a challenging one. Those involved the process must acknowledge that our scientific
understanding of salmon and watershed function is incomplete, and will likely leave us wanting
to know more about what we seek to achieve. They must be prepared to make difficult policy
decisions amidst scientific uncertainty. They must anticipate that society's vision for strong
salmon populations and healthy watersheds will arise from fierce conflicts over resource use and
development, and that articulating this vision through goals will not come without controversy.

Development of meaningful, measurable goals for restoring salmon and watershed health also
holds important opportunity. The process of creating goals will prove a unique and important
learning tool. It will propel a culmination of scientific knowledge on salmon populations,
watershed function, and ecosystem indicators. It will combine this knowledge with societal
desires for future ecosystem conditions. It will result in a judgment that best reflects our present
understanding and restoration intent. It is an opportunity to practice adaptive management — a

The GWEB Program Status Report, 1999, and personal communication with Ken Bierly, OWEB Deputy Director,
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tenet of the Oregon Plan — to take an important step, make needed decisions, and commit to
modifying our expectations or actions as we learn from them.

The Purpose of this Report
This report intends to assist the development of biological and habitat goals and objectives for
the Oregon Plan on statewide, regional and watershed scales. Part II presents case studies of the
creation of goals for watershed restoration efforts in the South Florida ecosystem, San Francisco
Bay-Delta and Chesapeake Bay. These restoration efforts were selected as case studies because,
similar to the Oregon Plan, they address multiple factors causing the decline of species and
watershed health, involve public-private partnerships to achieve restoration, and have established
comprehensive for measurable goals to guide restoration. The case studies describe the
organizational frameworks and processes used to set restoration goals, providing examples for
the Oregon Plan goal-setting process. Their development involved research of program
documents and related journal articles as well as personal communications with program leaders.

Part III describes the various policies and scientific resources available to support the Oregon
Plan goal-setting process. Existing state statutes, agency policies, and executive orders contain
guiding language that can be used in the development of principles, goals and objectives for the
Oregon Plan. Scientific progress in defining species recovery, assessing natural and humancaused ecological trends, and evaluating salmon and watershed restoration efforts can support
development of expectations, indicators and targets for the Oregon Plan. To develop this section,

September 17, 1999.
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I researched state statutes, agency rules, and scientific literature related to regional work in
salmon and watershed monitoring and goal-setting.

Part IV proposes a framework and process for setting Oregon Plan goals on statewide, regional
and watershed scales. I developed this proposal using examples from restoration efforts
(presented in Part II), in consideration of Oregon Plan resources (described in Part III), and with
input from a technical advisory committee convened in September 1999 2 . In October 1999, this
proposal was offered to the Governor's Natural Resources Office and OWEB for discussion and
development.

From October 1999 through March 2000, representatives of the Governor's Office, state and
federal agencies and Oregon State University worked from ideas in the October proposal to
determine a process for setting measurable goals for salmon and watershed restoration. During
this time, Jay Nicholas and I led discussions, coordinated meetings and revised the ideas that
emerged. Part V describes conclusions of this work, which culminated with a focused
workgroup held in March 20003.

Appendix 1 provides summary notes from the March 2000 workgroup on developing Oregon
Plan goals. Appendix 2 lists references to scientific work relating to the development of

2 The September 1999 technical advisory committee included Kelly Moore, Oregon Plan Monitoring Team
Coordinator; Roger Wood, Oregon Department of Environmental Quality; Gordon Reeves, US Forest Service; Dan
Bottom, National Marine Fisheries Service; Rick Craiger, Oregon Watershed Enhancement Board.
3 March 2000 workgroup participants included Logan Norris and Stan Gregory, Oregon State University; Patty
Dornbusch, Bob Bilby, Tom Wainwright, Jim Meyers and Ashley Steel, National Marine Fisheries Service; Willa
Nehlsen, U.S. Fish and Wildlife Service; Tony Nigro, Oregon Department of Fish and Wildlife/Northwest Power
Planning Council; Ted Lorenson, Oregon Department of Forestry; Dick Pedersen, Oregon Department of
Environmental Quality; and Roy Hemmingway, Louise Solliday, Jay Nicholas and Kelly Moore, Governor's Office.
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measurable goals for salmon and watershed restoration. Appendix 3 provides a case study of the
development of the Oregon Plan. Appendix 4 provides an article entitled "Reversing the Trends:
Setting Goals for the Oregon Plan," submitted to Restoration: A Newsletter about Salmon,
Coastal Watersheds and People, a publication of Oregon Sea Grant, Fall 1999.
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Part II. Example Frameworks from Other Restoration Initiatives

This section presents case studies of how goals and objectives for watershed restoration were
developed in the South Florida ecosystem, San Francisco Bay-Delta and Chesapeake Bay. These
restoration efforts were selected as case studies because similar to the Oregon Plan, they address
multiple factors causing the decline of species and watershed health, involve public-private
partnerships to achieve restoration, and have established comprehensive for measurable goals to
guide restoration.

This section cites the governing groups responsible for restoration of each region, describes the
organizational frameworks and processes used to set restoration goals, and in a concluding piece,
provides lessons for the Oregon Plan goal-setting process.
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The South Florida Ecosystem

The Everglades and coastal ecosystems of South Florida are threatened by population growth,
pollution, and massive hydrological alterations for flood protection to support agricultural and
urban development. In 1991, the U.S. Man and the Biosphere Program Human-Dominated
Systems Directorate4 (US MAB HDS) began a five-year study to develop and apply ecological
sustainability goals to the South Florida ecosystem. The project involved over 150 scientists of
various disciplines and was sponsored by more than a dozen federal agencies. Participants
developed principles of ecosystem management and a hierarchical framework of goals,
objectives and ecosystem characteristics, endpoints and measures to guide restoration in the
region.

Principles
US MAB HDS used principles of ecosystem management and sustainability (Figures 1 and 2) to
provide a common foundation for development of goals and objectives. These two sets of
principles provided participants with a shared understanding of what goals should achieve, and
helped to both guide and constrain group discussions.

4

Harwell, M. A. 1997. Ecosystem management of South Florida; Developing a shared vision of ecological and
societal sustainability. BioScience 47:499-512.
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Figure 1. South Florida ecosystem management principles
The following principles were adopted by US MAB HDS to guide development of restoration goals and
strategies for the South Florida ecosystem.
Use an ecological approach that would recover and maintain the biological diversity, ecological function, and
defining characteristics of natural ecosystems. Management must be based upon the science of ecology. An
ecological approach forces the examination of activities and land use or resource decisions within landscapes.
Recognize that humans are part of ecosystems; they shape and are shaped by the natural system.
Sustainable ecological and societal systems are mutually interdependent. Society and natural systems function
interactively to establish limits and opportunities for action.
Adopt an approach that recognizes ecosystems and institutions are characteristically heterogeneous in
time and space. Ecosystems and institutions are complex systems operating over different temporal and spatial
scales. Ecosystem, jurisdictional, and political boundaries rarely coincide.
Integrate sustainable economic and community activity into the management of ecosystems. Strategies
should balance human and environmental needs across all scales of association. Human communities need to
adjust traditional and contemporary uses of natural resources to make human impacts compatible with
intergenerational sustainability.
Develop a shared vision of desired ecosystem conditions. Decisions regarding ecosystem management have
wide-ranging societal implications. There is a growing expectation that the public should be provided
increased opportunities for meaningful participation in the decision-making process.
Provide for ecosystem governance at appropriate ecological and institutional scales. Ecosystem
governance provides the institutional framework for making collective decisions related to the design and
implementation of ecosystem-level strategies. Decisions should be made at neighborhood, local, and regional
levels with recognition of the interconnectedness of these decisions.
Use adaptive management as the mechanism for achieving both desired outcomes and critical new
understandings regarding ecosystem conditions. Adaptive management assumes that ecosystems are
inherently unpredictable and require policies that are flexible. The risk of making environmental decisions is
reduced through the feedback and adjustment aspect of adaptive management. Nevertheless, environmental
decision making must proceed in the presence of uncertainties, and those uncertainties cannot be the sole basis
for avoiding decisions.
Integrate the best science available to form the basis of the decision-making process, while continuing to
improve the basic scientific understanding of ecosystems. Cooperation among scientists and managers across
institutions must be the rule. The acquisition of new information, targeted at management issues, can
contribute to reducing uncertainty in the decision-making or policy-making process. Research priorities
should be based on the goal of reducing uncertainties.
Implement ecosystem management principles through coordinated government and non-government plans
and activities. A systematic move by government and non-government institutions from concepts to actions
must be made. Ecosystem management principles constitute a framework in which alternate management
options are identified, analyzed, selected, and implemented.
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Figure 2. South Florida ecosystem sustainability principles
US MAB HDS developed the following four sustainability principles to guide goal-setting:
1.
2.
3.
4.

the potential for several sustainable states for the ecosystem;
the explicit interaction of society and science;
spatial and temporal scales consistent with historical patterns of interannual variability;
a landscape/systems-level approach for identifying the defining characteristics of the Everglades that
are the benchmarks for sustainability.

In applying these sustainability principles to the South Florida ecosystem, US MAB HDS used the
following process to provide a foundation for development of regional sustainability goals.
1. Defining spatial boundaries of the system
A science group determined the total area of the region, and identified distinct and dominant physical
areas within the region. They described and mapped interactions of the physical areas of the region.
Ecosystem boundaries were defined by historic drainage basins.
2. Identifying ecosystems of importance
Scientists then divided the complex landscape into a set of ecosystems (e.g., mangroves, cypress,
hardwood hammocks, seagrasses) that captured the essential features of the landscape mosaic. These
features were scientifically documented and are defined by historic ecological, hydrological and
landscape factors essential for sustainability. They included:
• A hyrologic regime that featured dynamic storage and sheet flow of highly oligotrophic water
that traversed the landscape and entered Florida and Biscayene Bays;
• A large spatial scale;
• Heterogeneity in habitat with characteristic spatial and temporal variation
The recognition of the importance of these factors for establishing sustainability goals led to a focus
on the role of these factors in creating the historic (and ecologically sustainable) natural system.
Identification of the defining characteristics of the historic Everglades and associated estuaries was a
major step in setting sustainability goals for the ecosystem. Reestablishing and maintaining these
defining characteristics was determined to be essential to long-term ecological sustainability.
3. Selecting ecological endpoints and indicators
Ecological endpoints are those attributes that are important to the structure or functioning of

an ecosystem or that are directly or indirectly important to humans. Ecological endpoints
must be identified on an ecosystem-specific basis, and they should cover the ecological range
from species, communities, and ecosystems, to the landscape. Examples include endangered,
economically important, aesthetic, or noxious species; community composition and
biodiversity; productivity or nutrient processing; and temporal and spatial distribution of
habitats across the landscape. A hierarchy of endpoints was developed to capture critical
structural and functional attributes for each ecosystem type. The selection of ecological
endpoints allowed the characterization of significant changes to the health of an ecosystem
(science must distinguish those human-caused changes that are trivial from those that are
ecologically or societally significant).
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The management principles (Figure 1) advance several important management issues, including
the need for a shared vision for ecosystem use, the connection of environmental health to longterm economic development, the growth of an institutional framework for ecosystem
management, and the use of adaptive management.

The sustainability principles (Figure 2) are the foundation of ecosystem management, reflecting
both the biological and physical capacities of ecosystems to be restored as well as societal values
for future ecosystem condition. Sustainability principles guided the process of setting
sustainability goals. They recognize the potential for several sustainable states of ecosystems,
direct goals to be consistent with historic patterns of spatial and temporal variability, and call for
a landscape-level approach to characterizing ecosystem benchmarks and ultimate sustainability.

Framework for goals and objectives
US MAB HDS developed a hierarchical framework to incorporate both societal desires for future
ecosystem condition and scientific assessment of present condition in the process of setting
restoration goals and objectives. Additionally, it provided a mechanism to report ecosystem
change in response to management actions to the public, political leaders, resource managers, and
scientists. Tiers in the framework are described below, including goals, objectives, essential
ecosystem characteristics, ecosystem endpoints, and ecosystem measures (Figure 3).
Performance criteria provide quantitative benchmarks for ecosystem measure to evaluate
progress toward endpoints.
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Tiers 1 and 2: Goals and objectives
Together, goals and objectives were identified to articulate a comprehensive vision of what
society deemed important about the environment. Goals are broad statements of society's values
and desired conditions for the regional ecosystem. One or more objectives address each goal by
combining societal values with scientific knowledge to provide more specific guidance for
resource management. In some cases, sub-objectives further specify objectives. Goals,
objectives and sub-objectives were developed cooperatively by decision-makers, stakeholders
and the public, in clear, understandable terms.

Tier 3: Essential Ecosystem Characteristics
Essential ecosystem characteristics (EECs) were developed to translate society's desired goals
and objectives into a set of attributes that describe the integrity state (i.e., healthy versus nonhealthy) of the ecosystem. This translation clarified society's vision for future ecosystem
condition. Seven generic EEC categories captured the range of important ecosystem attributes:
habitat quality, integrity of the biotic community, ecological processes, water quality,
hydrological system, disturbance regime, and sediment/soil quality. Because this process
involved translating societal values into scientific terms, scientists worked closely with decisionmakers, stakeholders and public representatives to develop EF.Cs.

Tier 4: Ecosystem Endpoints
Ecosystem endpoints are a select subset of the various ecosystem attributes that could be used to
characterize and evaluate ecosystem health. Ecosystem endpoints, also termed ecological
indicators, are those attributes that if changed, would alter the integrity of the ecological system.
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Conversely, changes in ecosystem integrity should manifest in one or more endpoints.
Ecosystem endpoints should relate directly to EECs. For example, if the EEC is integrity of the
biotic community, then ecosystem endpoints could include community species diversity, the
population condition of significant species, or the presence of exotic or noxious species. An
ecosystem endpoint's importance may reflect its ecological role (e.g., driving ecological
processes, keystone species, or trophic structure integrity) or its value to society (e.g., endangered
or economically significant species are important attributes because people have particular
concerns about them). Selection of ecosystem endpoints involves scientific refinement of the
EEC and consideration of both ecological and societal values. Thus, scientists developed this tier
in consultation with stakeholders and policy-makers.

Tier 5: Ecosystem Measures
Ecosystem measures are those specific attributes that need to be monitored over time to
characterize the state of ecosystem endpoints. Each endpoint has one or more measures, and one
measure may reflect on more than one endpoint. For example, if the endpoint is integrity of an
economically important fish species, the measures could include catch per unit effort, age and
size distribution of the population, rates and success of recruitment, frequency of physical
abnormalities, or measures of body burdens of toxic chemicals. Ecosystem endpoints and
measures can fall into two categories: process endpoints relating to management activities, and
outcome endpoints relating to the consequences of management. Since the purpose of ecosystem
measures is scientific monitoring, scientists developed this tier.
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Performance criteria
Performance criteria provide measurable targets for each ecosystem endpoint or measure,
indicating the desired condition (example, Figure 3). They include a quantitative level of change
and a timeframe in which management actions are expected to produce the change. Performance
criteria were developed jointly by resource managers and scientists because they involve
scientific estimation of ecosystem response to management. Development of performance
criteria also provided a tool for reconsidering and revising management actions to achieve
desired changes.

Using the framework for reporting progress
Progress toward goals and objectives (Tiers 1 and 2) was regularly reported by US MAB BIDS
staff to local policy-makers and the public with general, qualitative narratives that synthesize
quantitative information about EECs, endpoints, and measures (Tiers 3, 4 and 5). This general,
"progress report" information has proven to be useful in building public support for restoration
efforts and sustaining financial resources for managements.

For EECs, endpoints and measures, more quantitative assessments and performance grades were
used to substantiate descriptions of progress toward goals and objectives. The type of grades
used (i.e., percent values, quantitative classifications, etc.) varies depending on the EEC,
endpoint or measure to which they are applied because progress toward desired conditions is
assessed differently for different aspects of the ecosystem. Grades are relative indicators of the
5

Harwell, M. A., M. Victoria, T. Young, A. Bartuska, N. Gassman, J. H. Gentile, C. C. Harwell, S. Appelbaum, J.
Barko, B. Causey, C. Johnson, A. McLean, R. Smola, P. Templet, and S. Tosini. 1999. A framework for an
ecosystem integrity report card. BioScience 49:543-556.
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status or trends of the tier. Establishing a grading system required the development of a set of
conditions as a basis for grading, including reference conditions (the range for the EECs), desired
conditions (descriptions of the EECs if goals are achieved), and benchmark conditions
(intermediate conditions to the restoration goal).
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The San Francisco Bay-Delta

The San Francisco Bay/Sacramento-San Joaquin Delta Estuary (the Bay-Delta) is the hub of
California's water supply system and is of critical importance to fish, wildlife and migratory
birds. Demands of a fast growing population have resulted in a wide variety of watershed health
problems. Since 1995, state and federal agencies have been working together through the
CALFED Bay-Delta program to reduce conflicts in the region by solving problems in ecosystem
quality, water quality, water supply reliability, and levee system integrity6.

State and federal agencies involved in the CALFED program developed measurable goals and
objectives for resolving ecosystem problems using conceptual models of ecosystem function, a
management framework specifying short and long-term objectives and expectations, and
principles for crafting solutions.

Conceptual models
CALFED recognized that resource managers and scientists involved have implicit beliefs about
how the ecosystem functions, how it has been degraded, and how various actions might improve
ecosystem conditions. That is, they have developed simplified mental illustrations about critical
cause-and-effect pathways. By involving managers and scientists in the process of conceptual
modeling before beginning goal and objective-setting, CALFED helped these participants
recognize and discuss their implicit models. Ultimately, CALFED participants worked

6

CALFED Bay-Delta Program. 1999. Strategic plan for ecosystem restoration. CALFED Bay-Delta Program,
Sacramento, California.
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collaboratively to develop and agree on explicit models (or consensus models) of the ecosystem
and of restoration, setting a critical foundation from which goal-setting could proceed.

In addition, models developed prior to the goal-setting process:
•

summarized knowledge and hypotheses about ecosystem structure and function, which in
many cases indicated potential restoration actions;

•

highlighted key uncertainties where research was necessary;

•

helped define monitoring needs and provided a basis for quantitative modeling;

•

facilitated dispute resolution, since differences in implicit conceptual models often underlie
disagreements about appropriate restoration actions.

Conceptual models were based on concepts that can and should change as monitoring and
research provide new knowledge about the ecosystem. Models were periodically updated to
reflect changes in key concepts (accomplished through systematic, periodic reevaluation, e.g.,
every 3 years), thereby paving the way for management changes.

A wide variety of conceptual models were developed, depicting ecological, social and resource
management functions. Figure 4 provides one example of a conceptual model used to illustrate
the effects of freshwater flow on fish and invertebrates in the upper estuary.
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Framework for goals and objectives
Similar to the structure developed for restoration of the South Florida ecosystem, the CALFED
program produced a hierarchical framework to guide improvement of the Bay-Delta system.
Elements of the framework include the program mission, solution principles, primary objectives,
goals, secondary objectives (long and short-term), first-stage expectations, targets and actions.

Mission
Representatives from agriculture, urban areas, environmental interests, fishing, business, and
rural communities worked with CALFED staff to develop the broad program mission: to restore
ecological health and improve water management for beneficial uses in the Bay-Delta system
(Figure 5).

Solution principles
As part of the goal-setting process, state and federal agencies, stakeholders and CALFED staff
created solution principles to guide the development of goals and objectives for restoration of the
Bay-Delta system. The principles call for solutions that reduce conflicts in the system, are
equitable and affordable, are implementable and durable, and have no significant redirected
impacts on the system. The solution principles guide the translation of the program mission to
goals and objectives, and provide focus for goal-setting discussions.
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Primary Objectives
The primary objectives, also generated by stakeholders and program staff, address the four key
components of the mission: water quality, ecosystem quality, water supply, and levee system
integrity:
1. Water Quality – provide good water quality for all beneficial uses.
2. Ecosystem Quality – improve and increase aquatic and terrestrial habitats and improve
ecological functions in the Bay-Delta to support sustainable populations of diverse and
valuable plant and animal species.
3. Water Supply Reliability – reduce the mismatch between Bay-Delta water supplies and
current and projected beneficial uses dependent on the Bay-Delta system.
4. Bay-Delta System Vulnerability – reduce the risk to land use and associated economic
activities, water supply, infrastructure, and the ecosystem from catastrophic breaching of
Delta levees.

Goals
Goals provide a basis for a vision of a desired future condition of the Bay-Delta system.
CALFED staff, scientists and stakeholders developed a set of goals to address each of the four
primary objectives. Figure 5 features example goals for the Ecosystem Quality Objective, which
together, define "ecosystem quality" for the Bay-Delta. In broad, qualitative terms, the goals
address at-risk species, ecological processes, harvestable species, habitats, introduced species,
and aquatic toxicity. Narratives accompany the goals to define terms and identify key aspects,
constraints and reasons for the goal.
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Ecosystem Restoration Objectives
Objectives for were developed for each goal to enable assessment and reporting of progress
toward goals. Most objectives are stated in terms of management actions designed to have a
favorable impact on the Bay-Delta system; others are stated as studies to improve understanding
of ecosystem function. Objectives are tangible and measurable (e.g. net increase in abundance of
a species, or successfully completed research), and are stated in two time frames:
1. short-term, to be achieved during the 30 or more year implementation phase of the program.
Examples include achieving recovery goals of listed species, restoring large expanses of
habitats, or reducing acute toxicity.
2. long-term, likely to be achieved some time after program implementation, taking > 30 years,
and may require additional knowledge and resources beyond the program scope. They
describe a vision for a fully rehabilitated, self-sustaining ecosystem. Examples include
achieving large self-sustaining populations of species (i.e., going beyond recovery goals),
restoring healthy meandering alluvial rivers, or reducing concentrations of all contaminants to
insignificant levels. Significant progress toward long-term objectives should be made
through short-term objectives.
Figure 6 shows example Ecosystem Restoration Objectives for Ecosystem Quality Restoration
Goal 2: At-risk species.

Expectations
Expectations are measures of progress anticipated during the first 7 years of implementation
toward short and long-term objectives. They have two basic components: improvements in
information to allow better ecosystem management, and improvements in physical and biological
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properties of the Bay-Delta system. Failure to meet a significant portion of the expectations is
regarded as a major reason to reevaluate and redirect the program. Examples include initiating
meander belts on a minimum of three to five tributary rivers, maintaining species populations at
current levels, developing watershed management plans, and conducting studies.

Targets
One or more targets are identified for each restoration objective. Targets are quantitative or
qualitative statements of what is needed in terms of the quality or quantity of desirable ecosystem
attributes to meet the objectives. Targets are something to strive for but may change over the life
of the program.

Programmatic Actions
Programmatic actions are specific implementation measures (or actions) require to meet targets.
The Ecosystem Restoration Program contains over 600 programmatic actions to be implemented
to improve the Bay-Delta ecosystem over the next 30 or more years. Figure 5 illustrates the
relationship of ERP goals, objectives, targets and actions using restoration of the upper
Sacramento River as an example.

Ecological Indicators
Ecological indicators translate program goals and objectives into a series of specific
measurements that can be used to determine whether the goal and objectives have been met.
Certain indicators are also used to report progress to public, policy-making, stakeholder, and
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scientific audiences. CALFED scientists use a distinct conceptual framework that provides for
stepwise development and use of indicators. The steps are as follows:

Step 1:

Divide the Bay/Delta/River system into manageable components that still reflect
the natural organization of the ecological system.

Step 2:

Determine the essential ecological attributes that should be assessed for all
components in order to accurately diagnose integrity.

Step 3:

For each component of the typology, determine which specific attributes should
be assessed in each of the generic categories.

Step 4:

Determine the best indicators to use for each of the specific attributes.

Step 5:

Determine optimal numerical ranges, current values, short-term milestones (with
schedule), and long term targeted numerical ranges for each indicator.

Step 6:

Assure that the monitoring program includes the measurements required for each
indicator.

Step 7:

Assess the results.
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Chesapeake Bay

In 1987, the states of Virginia, Maryland and Pennsylvania, the District of Columbia, the U.S.
Environmental Protection Agency and the existing Chesapeake Bay Commission committed to
work cooperatively to restore and protect the Chesapeake Bay. Working under the Chesapeake
Bay Agreement, they developed goals, objectives and priority actions to guide the coordinated
effort.

Goals
In recognition of a shared stake in the resources of Chesapeake Bay and a shared responsibility
for its current condition, representatives from state and federal agencies responsible for managing
the Bay developed broad goals to direct ecosystem restoration. The goals addressed living
resources, water quality, population growth and development, public information, education and
participation, public access, and governance of the Bay area (Figure 7). Narratives provide
explanation and reasons for the goals.

Objectives
A series of objectives were developed to address each goal and provide a policy and institutional
framework for cooperative efforts to restore the Bay. While still in broad terms, objectives
connect each goal statement to specific components or processes of ecological, institutional or

7 Chesapeake Bay Program. 1999. Environmental Outcome-Based Management: Using environmental goals and
measures in the Chesapeake Bay Program. Environmental Protection Agency Region 3 Chesapeake Bay Program
Office. EPA 903-R-99-014.
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Figure 7. Summaries of the six Chesapeake Bay goals and associated objectives.
Living Resources
Goal: provide for the restoration and protection of the living resources, their habitats and ecological
relationships.
Objectives address aquatic vegetation, wetlands, coastal sand dunes, forest buffers, shoreline and
riverline systems, soil resources and erosion, freshwater flow regimes, stock assessment programs,
fisheries management strategies, finfish and shellfish stocks, waterfowl, and wildlife.
Water Quality
Goal: Reduce and control point and nonpoint sources of pollution to attain the water quality
condition necessary to support the living resources of the Bay.
Objectives address public and private sewerage facilities, sewage discharges, point and nonpoint
source pollution, sedimentation, discharges from recreational boats, toxic discharges, chlorine
discharges in critical finfish and shellfish areas, hazardous wastes, groundwater and atmospheric
inputs on the Bay system.
Population Growth and Development
Goal: Plan for and manage the adverse environmental effects of human population growth and land
development in the Chesapeake Bay watershed.
Objectives address consistency among agencies, involvement of local governments, recognition of
local government efforts, and promotion of innovative techniques to mitigate adverse impacts of
growth.
Public Information, Education and Participation
Goal: Promote greater understanding among citizens about the Chesapeake Bay system, the problems
facing it and policies and programs designed to help it and foster individual responsibility and
stewardship of the Bay's resources.
Goal: Provide increased opportunities for citizens to participate in decisions and programs affecting
the Bay.
Objectives address communication of restoration progress, public input and participation, education
opportunities, student curricula and field experience, and production and distribution of information
and education materials.
Public Access
Goal: Promote increased opportunities for public appreciation and enjoyment of the Bay and its
tributaries.
Objectives address access to public beaches, parks and forested lands, fishing opportunities, and
shoreline and land acquisition for recreation and ecosystem protection.
Governance
Goal: Support and enhance the present comprehensive, cooperative and coordinated approach toward
management of the Chesapeake Bay system.
Goal: Provide for continuity of management efforts and perpetuation of commitments necessary to
ensure long-term results.
Objectives address regional leadership, public meetings, advisory committees, accountability
mechanisms, staff support, funding support, evaluation and reporting of progress, data management,
monitoring, and research.
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social systems (i.e., wetlands, groundwater, local governments, citizen involvement, land
acquisition, data management, research and others) (Figure 7).

Priority actions
The partners committed to priority actions to manage the Bay as an integrated ecosystem and to
achieve restoration goals and objectives. Action varied in scope and style, from broad technical
actions such as implementing Bay-wide water quality and habitat protection programs, to specific
targets like a 40% reduction of nutrient inputs to the main stem of the Bay, to non-technical
commitments related to the development of policies, incentives and assistance for local
governments to protect natural areas in land use decisions. Each action has a date of completion
(month and year), most of which occurred within one to two years of the time of commitment.

Environmental indicators
Progress made toward goals and objectives was assessed and reported using environmental
indicators, also called outcome measures, which are discreet measures of an aspect of
environmental quality. More specifically, indicators are used to monitor environmental condition
and response to restoration efforts, provide information to revise and establish new goals and
objectives, and inform and involve citizens in achieving goals. At least one indicator was
developed for each restoration objective.

Indicators were characterized in a six-level continuum, from those used to measure
administrative actions (levels 1 and 2) to those that are indirect or direct measures of ecological
health (levels 3 through 6) (Figure 8).
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Level 1: Actions by EPA and State regulatory agencies (i.e., permit approvals)
Level 2: Responses of the regulated and non-regulated community
Level 3: Changes in discharge or emission quantities (i.e., point source nitrogen inputs to the
Bay)
Level 4: Changes in ambient conditions (i.e., observed nitrogen concentrations in the
Mainstem Bay)
Level 5: Changes in uptake and/or assimilation in living resources
Level 6: Changes in health, ecology, or other effects (i.e., acres of Bay grasses)

Indicators at the higher end of the continuum (levels 4 through 6) were designed to provide a
direct image of environmental condition, while indicators at the lower end (levels 1 through 3)
were developed to establish a link between the actions taken and observed effects.

Relating indicators to objectives and goals
A hierarchical framework was developed to relate each level of indicators directly to an
objective, and to account for the environmental changes that contribute to achieving multiple
objectives (Figure 9). For example, three primary restoration objectives, (1) reduction of nutrient
enrichment effects, (2) protection and enhancement of living resources, and (3) reduction of
adverse toxic impacts, converge on similar indicators as you move up the hierarchy toward level
6 indicators. Reduction of nutrient enrichment effects moves from management actions
(program/administrative measures) to nutrient loadings to nutrient levels (ambient conditions)
and ultimately to the health and abundance of Bay grasses and other living resources (living
resource restoration). Protection and enhancement of living resources moves from management
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of physical habitat and biological harvest to population assessments and changes in living
populations. Reduction of adverse toxic impacts moves from releases of chemical contaminants
into the environment to concentrations in the environment and in living resources. The living
resource indicators are the measures of greatest importance to all objectives and compose the
highest (level 6) tier.

Using environmental indicators to report progress and involve citizens

The indicators are used to determine and regularly communicate bottom-line environmental
results achieved to the public. Various outreach and education products were developed from the
program indicators to inform and educate the public on problems, potential solutions, and
progress, and to stimulate their involvement in Bay area restoration. Products include:
•

The Bernie Fowler Sneaker Index – A simple, educational poster that features an indicatorbased goal: restore Bernie's sneaker visibility to chest depth (57 to 63 inches). Although not
strictly based on scientific data, this popular indicator reinforces the importance of citizen
involvement in restoration efforts and tracking water quality improvements, and demonstrates
that this can be done simply (Figure 10).

•

The Chesapeake Bay: How is it doing? – A presentation that is continuously updated and
improved, using key environmental indicators and a set of speakers notes to ensure consistent
interpretation of the data.

•

Snapshot of Chesapeake Bay: How is it doing? – A popular fact sheet developed with annual
and triennial progress reports.

•

Bringing Home the Bay – A popular poster that reinforces consistent messages based on the
program goals using various indicators.

•

Touch the Bay – an interactive, touch-screen presentation that uses animation to explain
ecosystem processes and to display indicator information.
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Discussion of Cases: Lessons for the Oregon Plan

The above case studies describe creation of goals for watershed restoration efforts in South
Florida, San Francisco Bay-Delta and Chesapeake Bay, and provide valuable examples and
lessons for the Oregon Plan goal-setting process. Key features of and differences between the
approaches taken in these cases are discussed briefly below.

South Florida
The goal-setting approach taken by US MAB BEDS in the South Florida ecosystem focused
primarily on achieving ecosystem restoration and being able to scientifically monitor and
understand ecosystem changes and relate these to broad goals and objectives. As a result of this
focus, the framework provided for strong integration of ecosystem monitoring with restoration
goals and objectives. This integration facilitated the communication and use of information
about ecosystem trends (gained from monitoring) in making changes to restoration actions as
understanding of the effects of restoration improved (i.e., practicing adaptive management)8.
Because adaptive management is a key tenet of the Oregon Plan 9, careful integration of
ecosystem monitoring and broad goals and objectives similar to this approach may be valuable.

Principles used to develop the framework focused on ecosystem and sustainability, and provided
participants with a shared understanding of what goals should achieve. Principles facilitated the
8 Harwell, M. A., M. Victoria, T. Young, A. Bartuska, N. Gassman, J. H. Gentile, C. C. Harwell, S. Appelbaum, J.
Barko, B. Causey, C. Johnson, A. McLean, R. Smola, P. Templet, and S. Tosini. 1999. A framework for an
ecosystem integrity report card. BioScience 49:543-556.
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goal-setting process by both directing and constraining group discussions (i.e., keeping goalsetting participants "on-track"). Because the Oregon Plan involves diverse partners and interests,
who bring diverse perspectives of restoration to the table, the use of principles in this way might
greatly assist the goal-setting process.

Goals, objectives and sub-objectives were developed cooperatively by decision-makers,
stakeholders and the public in clear, understandable terms. The cooperative development of
understandable terms was useful in engaging citizens in the restoration effort and later, in
communicating progress to public audiences. On the other hand, scientists had leading roles in
the development of the lower tiers of the framework (ecosystem characteristics, endpoints and
measures). These components were more scientific, quantitative, and sometimes unsuited for
general public understanding. This case study provides examples of how to effectively involve
citizens, resource managers and scientists in different parts of goal setting. However, additional
resources dedicated to citizen outreach and education regarding the more scientific components
of goals will likely be critical in the Oregon Plan process to ensure products are usable and used
by watershed councils and the public.

San Francisco Bay-Delta
A primary focus of the state and federal agencies involved in CALFED was reducing conflict
between resource users, stakeholders, regulatory and management agencies. The intent and
mission of the CALFED Bay-Delta program reflects this focus with a strong reliance on process-

9 The Oregon Plan strives to achieve adaptive management. Adaptive management is the process of making
improvements with time; to use information from research and monitoring to evaluate the effectiveness of Oregon
Plan measures (actions) and make changes in management practices.
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oriented outcomes (the mission of the program is "to develop a long-term, comprehensive
plan...", and the intent is to "seek solutions to ecosystem problems that are equitable, affordable,
implementable").

To facilitate conflict reduction in the goal-setting process, the CALFED program used
conceptual models

to ground participants in a common understanding of ecosystem function,

condition and restoration, similar to South Florida ecosystem principles. Like principles,
conceptual models may be valuable in Oregon Plan goal-setting to guide and constrain
participant work. However, models used by CALFED during goal-setting process served other
functions, including highlighting key uncertainties where research was necessary; helping define
monitoring needs and providing a basis for quantitative modeling; and facilitating dispute
resolution, since differences in implicit conceptual models often underlie disagreements about
appropriate restoration actions. These functions of conceptual models could be useful to the
Oregon Plan process.

CALFED's use of expectations and targets are valuable in helping policy makers and citizens
develop realistic expectations for ecosystem change over set periods of time. These components
also provide a practical way to communicate restoration progress in understandable terms and tie
monitoring information to restoration objectives and goals. Because public education and
involvement is a foundation of the Oregon Plan, expectations and targets may be useful
components of goal setting.
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Chesapeake Bay
The agencies involved in cooperatively restoring Chesapeake Bay placed a strong emphasis on
environmental indicators. Indicators were developed at six levels, from administrative to
ecosystem-level, and provided the foundation for understanding how human actions translate to
environmental change. Organized in this way, indicators facilitate program improvements
(adaptive management) by allowing environmental changes to be traced back to the
programmatic actions that were taken to effect them.

Indicators are also used as a foundation for communicating ecosystem changes to the public
(consider the Bernie Fowler Sneaker Index, an educational poster that featured an indicator-based
goal: restore Bernie's sneaker visibility to chest depth). This use of indicators helps raise public
awareness about local ecosystem conditions and develop understanding of how visible ecosystem
changes are related to restoration actions.

A reliance on indicators also emphasizes the importance of monitoring, which is the basis for
knowing whether restoration actions are having the desired effect. Early emphasis on monitoring
may be useful in gaining long-term support and funding for comprehensive monitoring programs
associated with restoration, such as the Oregon Plan Monitoring Program. For all of these
reasons, the prominent use of indicators, or an emphasis of how indicators are related to goals
and objectives, may be useful in the Oregon Plan goal-setting process.
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In summary, useful lessons gleaned from case studies include:
•

strong integration of restoration goals and scientific monitoring can facilitate adaptive
management

•

development of principles prior to goal-setting can ground participants in a common
understanding what goals should achieve, serving to steer and constrain discussions

•

decision-makers, scientists, stakeholders and citizens can effectively be engaged in different
aspects of goal-setting, but supplementary education and outreach may be necessary to ensure
all goal-components are effectively used by target groups

•

conceptual models can ground goal-setting participants in shared understandings of
ecosystem function, highlight scientific uncertainties and monitoring needs, and facilitate
dispute resolution during goal-setting

•

expectations and targets can help policy-makers and citizens develop realistic expectations
for ecosystem change over time

•

using indicators to communicate restoration progress can increase public awareness of local
ecosystem conditions and how human actions affect natural resources

•

prominent use of indicators highlights the importance of monitoring, which could assist
efforts to assure long-term funding for comprehensive monitoring programs
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Comparison of Cases: Potential Pitfalls for the Oregon Plan

Frameworks of watershed restoration goals for South Florida, San Francisco Bay-Delta and
Chesapeake Bay developed through different processes and within different forums. The
frameworks that evolved to guide restoration of these areas reflect the different goal-setting
processes and actors involved. Thus it is important to carefully consider the design of the goalsetting process and selection of participants when planning the development of restoration goals.
The following section briefly discusses such differences between the cases and, adding to the
lessons identified above, suggests aspects of these cases that may be detrimental to Oregon Plan
goal-setting; i.e., things Oregon may want to avoid in setting restoration goals for salmon and
watersheds.

Goal-Setting by Science or Citizens?
Citizens, stakeholders and policy makers were involved in crafting the broad goals and objectives
that guide restoration of the South Florida ecosystem, and this involvement facilitated some
public debate, consensus and awareness of the restoration effort. The majority and detailed
portion of the South Florida goals framework, however, was developed primarily by the over 150
scientists involved in US MAB HDS. These scientists agreed upon essential ecosystem
characteristics, endpoints, measures and performance criteria to specify broad social objectives,
and described these tiers in highly scientific terms. What resulted from this science-driven
process was an overall goals framework that facilitates sound monitoring and adaptive
management of restoration, but places less priority on advancing public understanding of how
social objectives translate to specific ecosystem functions.
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By contrast, goal-setting for the San Francisco Bay-Delta was designed primarily to advance
understanding and consensus among the various interests having a stake in the region, and
ultimately to achieve and secure broad citizen participation in the restoration effort. Stakeholders
worked collaboratively with the advise of scientists to craft most tiers in the goals framework.
What resulted were principles, goals, objectives and targets set in highly understandable terms,
designed around the social purpose of reducing conflicts in the region (as opposed to the
ecological purpose of restoring ecosystem health taken in South Florida).

South Florida and San Francisco Bay-Delta illustrate two ends of the spectrum in which
scientists or citizens can drive the goal-setting process. Each extreme contains potential pitfalls:
South Florida's science-driven process may fail to adequately engage citizens and stakeholders in
the restoration efforts because goals are translated into highly technical terms, and the citizendriven process of San Francisco Bay-Delta may fail to adequately restore ecosystem health
because socially-agreed upon goals and objectives set the restoration bar too low. Oregon Plan
goal-setting should carefully consider these two extremes and could benefit from designing a
process that falls somewhere in between; finding a balance that serves scientific principles of
ecosystem restoration and facilitates local public awareness and participation.

Goal-setting in the Chesapeake Bay illustrates an effective balance between citizen and scientific
involvement. The broad goals and objectives crafted by citizens and policy makers capture social
consensus for the desired future condition of the ecosystem, thereby raising public awareness and
providing a foundation for broad citizen participation. Scientists developed hierarchical

47

environmental indicators from these broad objectives, showing the translation of human actions
to environmental change and describing explicit pathways for evaluating results and practicing
adaptive management. Although indicators were set in technical terms, necessary to facilitate
monitoring, they were also adapted and used as integral parts of citizen education and outreach
efforts (see Figure 10, The Bernie Fowler Sneaker Index). The use of scientific indicators in this
way advanced citizen understanding of ecological changes expected from the restoration effort
and raised awareness of the importance of environmental monitoring. Goal-setting in the
Chesapeake Bay provides one model for how citizen involvement and scientific development can
be balanced to achieve avoid the pitfalls suggested above.
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Part III. Resources Available to Support Development of Oregon Plan Goals
and Objectives
Various resources are available to support development of measurable goals and objectives for
salmon and watershed restoration in Oregon. The following sections summarize (1) policy, (2)
scientific, and (3) agency, stakeholder and citizen resources available to support development of
a framework of goals to guide implementation of the Oregon Plan.

Policy Resources

Existing state statutes, agency policies, and executive orders contain guiding language that could
be used in the development of Oregon Plan principles, goals and objectives.

A. Potential Restoration Principles
Other comprehensive ecosystem restoration efforts have used principles to guide development of
measurable goals and to facilitate adaptive management. Principles can address ecosystem
management, sustainable resource use, social and political requirements of restoration, and the
connections between ecosystem and economic health.

Discussions of goals for salmon and water quality in Oregon will at many times be difficult.
Whether occurring at the state, regional or local level, participants will have varying concepts of
how ecosystems function, how human activity affects ecosystems, how ecosystems should be
restored, and how human activities should change. A set of principles that apply to restoration of
Oregon's salmon and watersheds could facilitate goal setting at all implementation levels, ground
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participants in a shared understanding of salmon and watershed restoration and serve to both
guide and constrain goal-setting discussions.

1999 Oregon Plan Legislation
State law developed in the 1999 Legislative Session contains language that could inspire or be
incorporated in restoration principles. House Bill 3225 directs salmon and watershed restoration
through the Oregon Plan and provides guidance to state agencies. Section 4 (2) of HB 3225
declares Oregon Plan principles:
(a) Promoting collaboration and partnerships among local, state, regional, tribal and federal
governments and private individuals and organizations;
(b) Establishing clear, technically defensible, practicable and achievable recovery and restoration
objectives;
(c) Assessing the conditions in each watershed to determine the quality of the existing
environment, to identify the causes for declines in habitat, fish and wildlife populations and
water quality, and to assist with the development of locally integrated action plans for
watersheds that will achieve agreed-upon protection and restoration objectives;
(d) Coordinating implementation of integrated watershed action plans;
(e) Monitoring and ensuring implementation of the integrated watershed action plans using
adaptive management to make appropriate changes in action plans and goals as needed; and
(f) Establishing funding priorities across basins based on the value of programs and projects for
watershed and habitat recovery.

Additional language in Section 20 (1) states legislative findings that provide broad policy
direction for the Oregon Plan. These statements are less technical and more visionary, and thus
may be more useful in developing broad restoration principles to guide goal-setting.
(a) The implementation of watershed-wide conservation, restoration or enhancement will require
a comprehensive and cooperative approach, including assessing the condition of the
watershed, developing a priority-based action plan and executing the plan using a broad range
of financial and human resources.
(b) Local watershed councils are highly effective in the implementation of plans to maintain and
restore the biological and physical processes in the watersheds for the sustainability of our
communities and all residents of Oregon.

50

(c) The initiative and implementation of riparian area restoration and management programs,
planned and implemented at the local level by persons or agencies that perceive the need and
have the management responsibility for achieving the best solution for local watershed
enhancement and improved land and water management, are important components of
watershed health and enhancement.
(d) It is in the best interest of the state to restore and maintain and enhance its watersheds in
order to protect the economic and social well-being of the state and its citizens.

Values that guide the Willamette Restoration Initiative
In the fall of 1998, the Willamette Restoration Initiative (WRI) was created from stakeholder and
private representatives to develop a strategy to restore native fish, wildlife and communities in
the Willamette Basin. When complete, the strategy will become apart of the Oregon Plan. Seven
values were adopted by the WRI to guide their restoration planning efforts. While these values
are mostly operational, these values provide broad guidance for ecosystem management and
restoration strategies, which could be useful in developing Oregon Plan principles. The values
direct the WRI to:
(1) Use inclusive, cooperative approaches.
(2) Take a long-term view of restoration, while targeting high-priority short-term actions.
(3) Base its actions on sound science.
(4) Employ and promote flexible planning and implementation strategies that consider
natural cycles and processes and respond to new information (adaptive management)
(5) Develop practical, economically sound strategies.
(6) Initiate a comprehensive, cooperative approach to restoration by recognizing and
respecting existing efforts, especially at the local level.
(7) Investigate incentive-based approaches to help craft creative solutions.

B. Articulating Goals and Objectives
Goals and objectives are statements that together articulate a vision for restoring native salmon
and watershed health in Oregon. Goal-statements that could be used to support development of
Oregon Plan goals and objectives can be found in reports, executive orders, initiatives and state
statutes and policies.
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Oregon Plan Annual Report
The 1999 Oregon Plan Annual Report was the first Oregon Plan document to discuss restoration
progress using an organizational mechanism other than the factors for decline of native salmon.
State agencies involved in the Oregon Plan took a step toward goals in the report by identifying
"desired outcomes" for salmon and watersheds. These broad outcome statements were intended
to organize the progress of state and federal agencies, stakeholder groups and citizens across the
state to achieve a cumulative improvement in salmon and watershed health. Desired outcomes
are goal statements for wild fish, habitat, water, people and policy, and science and adaptive
management (Figure 11). Outcomes developed from agency collaboration, review and
agreement, and thus may be a valuable part of Oregon Plan goals (i.e., eliminating the need to
duplicate this extensive process).
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Figure 11. Desired Outcomes of the Oregon Plan for Salmon and Watersheds (March 1999).
Oregon Plan Mission: to restore our native fish populations — and the aquatic systems
that support them — to productive and sustainable levels that will provide
substantial environmental, cultural and economic benefits.
Wild fish
Abundance:

Distribution and
genetic characteristics:

Desired outcomes:
Juvenile and adult wild fish will be at abundance levels sufficient to
survive short-term environmental disturbance and long-term
environmental variation.
The distribution, genetic characteristics and diverse life histories of wild
fish will provide resilience through short-term environmental
disturbance and long-term environmental variation.

Habitat
Fish passage:

Desired outcomes:
Instream structures will allow passage of adult and juvenile fish below
natural barriers.
Stream channels:
Stream channels will provide habitat that support adult and juvenile fish
and watershed health.
Landscapes and riparian areas: Landscapes will be managed to maintain riparian function and the
sediment, hydrologic and disturbance regimes that support adult and
juvenile fish and watershed health.
Estuarine and wetland areas:
Estuarine and wetland areas will provide habitat for adult and juvenile
fish and will support watershed health.
Water
Water quality:
Water quantity:

Desired outcomes:
Water quality factors in rivers and streams will support juvenile and
adult wild fish and watershed health.
Water quantity in rivers and streams will support juvenile and adult wild
fish and watershed health.

People and policy
Citizen participation:

Desired outcomes:
Oregonians will share responsibility for the status of fish and watershed
health, and will participate in achieving solutions to these challenges.
Growth and land use planning: Land use plans will contain standards that conserve the habitat
components and watershed functions that are essential to salmonids.
Plan Implementation:
Implementation of the Oregon Plan will be directed by statewide and
regional goals and priorities, and will be coordinated and effective at all
administrative levels.
Allocation of resources:
Sufficient resources will be allocated to support all partners in
implementing the Oregon Plan.
Science and Adaptive
Management
Science and Adaptive
Management:

Desired outcome:
Trends in fish populations, watershed health and management actions
will be monitored to assess change, evaluate the effectiveness of actions,
and indicate opportunities for improvement. Collaboration at all levels
will facilitate implementation of needed change.
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Oregon Plan Executive Order
In January 1999, Governor Kitzhaber put forth Executive Order 99-01 reaffirming and
redirecting the Oregon Plan. In his order, the Governor calls for development of biological and
habitat goals and objectives to protect and restore salmonids as soon as practicable. In addition,
he provides interim objectives for state agency implementation of the Oregon Plan in section (1)
(d) and (e):
(d) Actions that state agencies take, fund and/or authorize that are primarily for a purpose
other than restoration of salmonids or the habitat they depend upon will, considering the
anticipated duration and geographic scope of the actions:
(A) to the maximum extent practicable minimize and mitigate adverse effects of the
actions on salmonids or the habitat they depend on; and
(B) not appreciably reduce the likelihood of the survival and recovery of salmonids in the
wild.
(e) State agencies will take, fund or authorize actions that are primarily for the purpose of
restoring salmonids or the habitat they depend upon, including actions implementing the
Oregon Plan, with the goal of producing a conservation benefit that (if taken together with
comparable and related actions by all persons and entities within the range of the species) is
likely to result in sustainable population levels of salmonids in the foreseeable future, and in
population levels of salmonids that provide substantial environmental, cultural and economic
benefits to Oregonians in the long term.
The interim objectives contained in these sections could influence the development of biological
and habitat goals and objectives.

Watershed Management Statutes
Oregon statutes contain goals and objectives relating to the Watershed Management Program
(ORS 541.355). Section (2) (a) states the goals of the people of Oregon:
(A) Enhance Oregon's waters through the management of riparian and associated upland
areas of watersheds in order to improve water quality and quantity for all beneficial
purposes as set forth in ORS 536.310.
(B) Restore, maintain and enhance the biological, chemical and physical integrity of the
riparian zones and associated uplands of the state's rivers, lakes and estuaries systems.
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(C) Restore and enhance the ground water storage potential associated with healthy riparian
area ecosystems.
(D) Improve the filtering capability of riparian areas to reduce nonpoint source runoff and
improve water quality.
Section (2) (b) states objectives to achieve the goals in the most cost-effective manner:
(A) Maximize the use of individuals and groups wishing to volunteer time, resources and
effort to watershed enhancement projects;
(B) Encourage private individuals and organizations and local, state and federal agencies to
work jointly to conduct watershed enhancement programs; and
(C) Enforce statutes, rules and regulations that require federal land management agencies to
exercise their management and trustee responsibilities to restore, maintain and enhance
the watersheds of the state.
This statutory direction could influence the development of Oregon Plan goals and objectives.

Willamette Restoration Initiative (WRI)
The WRI mission is to develop a community-based, comprehensive, integrated strategy for
enhancing, restoring, and conserving the biological integrity and economic vitality of the
Willamette River basin. In their creation of a restoration strategy for the Willamette basin, the
WRI developed six goals that apply their mission statement to specific components of the basin.
1. Clean Water – The Willamette River and its tributaries meet standards, are clean enough
for safe swimming and fishing, and can be safe and affordable drinking water sources.
2. Healthy Native Habitats – Habitats for native plants, fish, and wildlife are abundant and
connected enough to provide the natural processes necessary for self-sustaining
populations.
3. Strong Economy – A robust basin economy draws continued strength from sustainable
natural resource use and restoration strategies founded on economic principles.
4. High Quality of Life – Basin residents enjoy frequent and neighborly interaction with
healthy rivers and the natural world in urban, rural, agricultural and forested settings.
5. Shared Community Stewardship – Basin citizens collectively commit to watershed
stewardship by understanding their impacts on, and contributions to, watershed health and
each other.
6. Accountable Institutions – Efforts of the watershed health community (including local
governments, businesses and local groups) are managed in a cooperative, business-like
way, with clear roles, measurable objectives, specific performance measures, and careful
monitoring.
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These goals could be incorporated in Oregon Plan goal-setting for the Willamette Basin or could
inspire similar statewide and regional goals and objectives.

Quality Development Objectives
In 1995, Governor Kitzhaber established the Community Solutions Team to promote quality
communities throughout Oregon. To ensure state agencies are full partners in this effort, the
team integrates state agency actions and creates new public/private partnerships to strategically
use public dollars for shared issues and concerns. The Team strives toward a goal of developing
higher quality communities with public investments that are both more effective and lower in
total cost. Executive Order 97-22 describes the state's growth management objectives when
working with a community.
1) Promote compact development within urban growth boundaries to minimize the costs of
providing public services and infrastructure and to protect resource land outside urban
growth boundaries.
2) Give priority to a quality mix of development that addresses the economic and
community goals of a community and region.
3) Encourage mixed use, energy-efficient development designed to encourage walking,
biking and transit use (where transit is available).
4) Support development that is compatible with a community's ability to provide adequate
public facilities and services.
5) Facilitate development that is compatible with community and regional environmental
concerns and available natural resources (e.g., available water, air quality, etc.)
6) Support development that provides for a balance of jobs and affordable housing within a
community to reduce the need to commute long distances between home and work,
thereby minimizing personal commuting costs as well as the public and societal costs of
expanding the transportation infrastructure.
Elements of these Quality Development Objectives could be incorporated in development of
community-related goals and objectives for the Oregon Plan.
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Statewide Planning Goals
Oregon has a strong and unique system of statewide goals to guide land use planning and
development. Cities and counties must adopt comprehensive plans and ordinances that are
consistent with these nineteen state goals. Many of the goals affect watershed health and could
be considered during development of Oregon Plan goals and objectives. Summaries of Oregon's
Statewide Planning Goals most applicable to restoration of salmon and watersheds are provided
below.

•
•

•

•

•

Goal 3. Agricultural Lands – defines agricultural lands" and requires counties to inventory
such lands and to "preserve and maintain" them through exclusive farm use (EFU) zoning.
Goal 4. Forest Lands – defines forest lands and requires counties to inventory such lands and
adopt policies and ordinances that will "conserve forest lands for forest uses."
Goal 5. Open Spaces, Scenic and Historic Areas, and Natural Resources - encompasses 12
different types of resources, including wildlife habitats, mineral resources, wetlands and
waterways. It establishes a process through which resources must be inventoried and
evaluated. If a resource or site is found to be important, the local government has three policy
choices: to preserve the resource, to allow the proposed uses that conflict with it, or to
establish some sort of a balance between the resource and those uses that would conflict with
it.
Goal 16. Estuarine Resources – requires local governments to classify Oregon's 22 major
estuaries in four categories: natural, conservation, shallow-draft development, and deep-draft
development. It then describes types of land uses and activities that are permissible in those
"management units."
Goal 17. Coastal Shorelands – defines a planning area bounded by the ocean beaches on the
west and the coast highway (State Route 101) on the east. It specifies how certain types of
land and resources there are to be managed: major marshes, for example, are to be protected.
Sites best suited for unique coastal land uses (port facilities, for example) are reserved for
"water-dependent" or "water-related" uses.
Goal 19. Ocean Resources – aims "to conserve the long-term values, benefits, and natural
resources of the nearshore ocean and the continental shelf." It deals with matters such as
dumping of dredge spoils and discharging of waste products into the open sea. Goal 19's
main requirements are for state agencies rather than cities and counties.

The language in some of these goals could be incorporated in the development of Oregon Plan
goals and objectives.
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State and Federal Agency Policies
State and federal natural resource agencies manage Oregon's land, water, air and living
resources. Management programs are guided by policies containing a variety of vision and goal
statements. State and federal agency leaders could combine and/or incorporate vision statements
in the process of setting goals and objectives for salmon and watershed restoration. Examples of
two state agency policies that could be incorporated in Oregon Plan goals and objectives are
provided below.
Oregon Department of Forestry Water Protection Rules (OAR 629-635-100):
The overall goal of the water protection rules is to provide resource protection during
operations adjacent to and within streams, lakes, wetlands and riparian management areas so
that, while continuing to grow and harvest trees, the protection goals for fish, wildlife, and
water quality are met. The protection goal for water quality (as prescribed in ORS 527.765)
is to ensure through the described forest practices that, to the maximum extent practicable,
non-point source discharges of pollutants resulting from forest operations do not impair the
achievement and maintenance of the water quality standards. The protection goal for fish is
to establish and retain vegetation consistent with the vegetation retention objectives described
in OAR 629-640-000 (streams), OAR 629-645-000 (significant wetlands), and OAR 629650-000 (lakes) that will maintain water quality and provide aquatic habitat components and
functions such as shade, large woody debris, and nutrients.
Oregon Department of Environmental Quality Statewide Water Quality Management policies
(OAR 340-041-0001 to 340-041-0975):
High Quality Waters Policy states that where existing water quality meets or exceeds levels
necessary to support fish, shellfish and wildlife and recreation and other beneficial uses, that
level of water quality shall be maintained and protected.

Scientific Resources

Many of the nation's leading scientific experts on Pacific salmon, water quality, forest practices,
agricultural management, and stream, estuarine and ocean ecology have contributed to
management and restoration of salmon and watersheds in Oregon. Scientists are now working to
better define species recovery, evaluate natural and human-caused ecological changes, and
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recommend improvements to Oregon's salmon and watershed restoration efforts. The following
section describes how these scientific resources can support the process of developing
environmental indicators and scientific expectations for salmon and watershed restoration.
Developing meaningful indicators and expectations is critical to being able to monitor ecosystem
changes, document trends, and track and report progress toward objectives and goals.

A. Developing Indicators
Indicators are attributes of the ecological and social system that can be monitored to assess
restoration progress. Presently, the Oregon Plan contains indicators that are designed to establish
baseline environmental conditions, show ecological trends, and determine whether ecosystem
changes are a result of Oregon Plan measures (the restoration actions that state and federal
agencies are taking). Existing indicators are both quantitative and qualitative, with varying levels
of specificity and applying to different spatial scales. With the development of Oregon Plan
goals and objectives, existing indicators could be reviewed and if needed, improved assist
monitoring and determining progress.

Oregon Plan benchmarks
A brief description of benchmarks for evaluating progress toward restoring salmon and
watersheds is included in the 1997 Oregon Plan for Salmon and Watersheds, Appendix II,
Section 2.1. This section also describes interim indicators for each state agency to use in
monitoring biological and physical ecosystem changes. Indicators are stated in percentages of
land, streams, or populations that are judged adequate, in compliance with regulation, or that
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demonstrate increasing or decreasing trends. Performance measures 10 associated with the
indicators lack quantitative or qualitative benchmarks or targets for change. This is
understandable and appropriate, as these targets cannot legitimately develop in the absence of
measurable goals and objectives for salmon and watershed health.

Section 2.2 of Appendix II provides ODFW Stream Channel and Riparian Habitat Benchmarks
as example benchmarks for Oregon streams and watersheds. The process of developing
indicators for the Oregon Plan is an opportunity to reconsider and build on the performance
measures and example benchmarks in this section as applicable to salmon and watershed health
goals.

B. Setting Statewide and Regional Expectations

Setting expectations will prove challenging because it involves gauging the capacity of the
ecosystem and the social system to change over an explicit period of time. It will require both a
scientific understanding of ecosystem function and a willingness and ability to make policy
decisions about desired amount of change. The process of setting expectations will benefit from
effective integration or coordination existing expectations or benchmarks for salmon and
watershed restoration. Some current efforts to develop expectations or benchmarks are noted
below.

10 In the Oregon Plan, the terms benchmark, indicator and performance measure are used in ways similar to their use
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Oregon Plan Monitoring Team
The Oregon Plan Monitoring Team is comprised of scientists from state and federal agencies
who lead monitoring efforts within their agency and coordinate efforts through the Oregon Plan.
The Team's monitoring strategy outlines key questions and indicators to determine an appropriate
baseline for salmon populations and watershed health, to detect changes in these resources, and
to determine whether changes are a result of Oregon Plan measures. Members of the team have
considered the biological and ecological changes that could be expected over time from the
Oregon Plan, and would provide valuable expertise in developing scientific expectations for
restoration progress toward objectives and goals.

Independent Multidisciplinary Science Team
The Independent Multidisciplinary Science Team (IMST) was created to provide critical
scientific oversight to the Oregon Plan. The Team consists of seven scientists with recognized
expertise in fisheries, artificial propagation, stream ecology, forestry, range, watershed and
agricultural management. Together, they review and evaluate scientific issues key to
implementation of the Oregon Plan and recommend changes to improve restoration efforts.

In August 1999, the IMST convened over twenty scientists from state and federal agencies,
universities and regional research stations to consider how to set goals and benchmarks for
recovery of wild salmon populations. Discussions focused on defining salmon recovery,
selecting criteria for healthy populations, and evaluating risks in salmon harvest and

in the case studies of South Florida, San Francisco Bay-Delta and Chesapeake Bay.
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management. Information from this workshop contributed to an IMST report on escapement
goals for wild salmon populations released in December 199911.

Conclusions of this report could a foundation for developing scientific expectations for the
Oregon Plan. Also, Team members themselves would provide valuable scientific expertise in the
expectation setting process. Members may be willing to step out of their independent function to
participate in the development of quantitative goals and expectations for salmon and ecosystem
components.

National Marine Fisheries Service Technical Recovery Team
In May 2000, the National Marine Fisheries Service formed a Technical Recovery Team of ten
scientists to set biological standards to measure recovery efforts for salmon and steelhead in the
Willamette and Lower Columbia Rivers. The team is the second of what eight science groups
that will be created to set recovery standards for all 26 West Coast salmon and steelhead
populations listed under the Endangered Species Act (the first team was established to consider
Puget Sound chinook, chum and sockeye). The team will identify recovery criteria for salmon
species listed under Endangered Species Act, identify habitat criteria associated with salmon
recovery, and identify early biologically beneficial actions to guide recovery in the Basin.

It will be important to coordinate Oregon's effort to set biological and habitat expectations for
restoration with methods of the NMFS Recovery Team. Scientific elements of these two efforts

11 IMST Technical Report 1999-2. December 10, 1999. Defining and Evaluating Recovery of OCN Coho Salmon
Stocks: Implications for rebuilding stocks under the Oregon Plan. Available at http://www.fsl.orst.edu/imst (June
2000).
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could support each other or be shared. Coordination could greatly increase public understanding
and support of recovery goals. Coordination could first be tested in the Willamette Basin then
tried in other areas of the state.

C. Setting Basin and Watershed Expectations

Expectations for progress that are developed at statewide and regional scales will be limited in
the degree to which they can describe quantitative changes expected over large spatial scales.
Changes expected at smaller, more local scales, such as at the basin or watershed level, may
prove more meaningful in monitoring changes in salmon and watershed health. Local,
quantitative expectations could be designed to be aggregated at larger geographic scales to reveal
progress at regional and statewide levels.

Watershed council technical committees
The technical committees that work with local watershed councils, made up of agency scientists
and resource managers, could be valuable participants in the process of translating regional or
statewide expectations for restoration to the watershed scale. These committees work with
councils to review restoration work and monitoring plans, and are often familiar with the
ecological functions and conditions of the watershed.

Senate Bill 1010 Sub-basin Committees
Through Senate Bill 1010, farmers and ranchers are working to develop agricultural water quality
management plans to address agricultural sources of water quality pollution. Once completed,

63

the plans are adopted by the Oregon Department of Agriculture as rule and are thus enforceable
by the department. Scientists make up sub-basin committees that oversee the development of
these plans, are familiar with basin problems, and know the abilities and strategies of the basin
landowners to solve problems. For this reason, members of the SB 1010 Sub-basin Committees
could be helpful in determining basin and watershed targets for restoration of watershed health.

Agency and Stakeholder Resources

Since its inception in March 1997, strong, unprecedented partnerships have formed to implement
the Oregon Plan for Salmon and Watersheds. As noted above, scientific interagency teams that
join state and federal resource managers continue to tackle implementation problems, test
adaptive management, and move the Oregon Plan forward. Stakeholder teams have also evolved
to engage new interests and adopt new roles as implementation of the plan proceeds. Watershed
councils have gained strength and citizen involvement, and progress from council formation, to
assessing conditions in their watershed, to doing restoration projects, to creating strategic action
plans. The following section summarizes the role of these agency and stakeholder groups and
suggests ways they might contribute to the process of setting Oregon Plan goals and objectives.

Oregon Watershed Enhancement Board
The Oregon Watershed Enhancement Board (OWEB) was created in the 1999 Oregon
Legislative Session from the existing Governor's Watershed Enhancement Board (GWEB).
OWEB continues GWEB's primary function of allocating state funds to local watershed
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restoration work, assessment and education, but has gained a broader membership and role. Six
new members were added to the 11-member GWEB Board, and including one tribal
representative. OWEB's legislative charge is to support partnerships to restore and enhance
Oregon's watersheds through the use of sound recovery objectives and consistent assessment
methods, implemented through coordinated action plans. OWEB's responsibilities include
administering state watershed restoration funds, developing guidance for local watershed
assessment and action planning, developing statewide and regional goals and priorities to guide
project funding decisions, and coordinating with the granting programs other agencies. OWEB
Board members are positioned to provide broad statewide and regional direction to salmon and
watershed restoration efforts. Their input in the development of Oregon Plan goals and
objectives could be constructive and valuable.

Oregon Plan Teams
The Oregon Plan Core Team is a small, strategic group comprised of leaders of the state agencies
having "core" responsibilities under the Oregon Plan. Deputy Directors from Oregon
Departments of Fish and Wildlife, Environmental Quality, Forestry, Agriculture, and Water
Resources, and the Division of State Lands meet biweekly with the Governor's Natural
Resources Office to discuss and guide Oregon Plan implementation, state agency coordination,
federal relations, and other issues. The team functions as both an executive problem-solving and
strategy group for the Oregon Plan. The oversight and/or participation of Core Team members
would be critical to the development, review and adoption of Oregon Plan goals and objectives.
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The Oregon Plan Implementation Team provides statewide coordination and policy guidance for
implementation. The team meets monthly and is responsible for problem solving, strategically
advancing the plan, digesting recommendations for change and making improvements to the plan
as needed. Members of the team include representatives of state and federal agencies, Oregon
State University, and the Governor's Natural Resources Office. The involvement of this team in
the review and/or development of Oregon Plan goals and objectives would be important to
ensure the guidance that is produced is usable.

The Oregon Plan Outreach Team provides coordinated outreach and education to support salmon
and watershed restoration statewide. The team coordinates public information issues among
state agencies and works to raise public awareness and participation in restoration of salmon and
watershed health. Members of the team meet monthly and include state and federal agency
education and outreach specialists, Oregon State University Extension representatives, and
Governor's Natural Resources Office staff. The participation of team members in developing
goals, objectives and expectations related to citizen education and involvement would be critical.

The Oregon Plan Monitoring Team provides leadership on scientific issues and coordinates interagency monitoring of salmon populations and watershed health. The team is charged with
implementing the Oregon Plan Monitoring Program and developing monitoring protocols.
Members of the team meet monthly and include state and federal agency monitoring leaders,
university and regional scientists, and Governor's Natural Resources Office staff. The
involvement of this team in constructing goals and objectives that can be measured would be
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critical. Team members could also serve to oversee and/or coordinate development of scientific
indicators and expectations for progress.

Regional State Agency Teams State agency leaders are presently considering a proposal to
enhance coordination of field staff and programs on a regional level. The proposal would create
five regional teams throughout Oregon, comprised primarily of regional state agency managers,
to share information about Oregon Plan actions and improve restoration coordination in the
region. These teams could help facilitate the development of regional restoration goals and
objectives and assist local groups in understanding and working toward objectives.

Oregon Plan Stakeholder and Oversight Bodies
The Willamette Restoration Initiative Board is a broad stakeholder group created by Governor
Kitzhaber in October 1998 to develop a restoration strategy for the Willamette Basin. The 25
WRI Board members represent various private and public stakeholders in the Willamette Valley.
The Willamette Basin Restoration Strategy will integrate all basin issues, including imperiled
species, watershed health, water quality and governance, and will be consistent with the
principles set forth in the Oregon Plan. Ultimately, the Willamette Restoration Initiative will
produce a Willamette Chapter of the Oregon Plan. The Board has recently developed goals and
priority issues for the Willamette Basin, and thus could have a strong role in development of
Oregon Plan goals, objectives and expectations for the basin.

The Healthy Streams Partnership Committee includes stakeholder representatives involved in
local implementation of the Oregon Plan. Members include representatives of watershed
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councils, soil and water conservation districts, forestry, agriculture, industry, local government,
and conservation groups. The committee works toward the goal of restoring water quality in
Oregon's rivers, streams, lakes and estuaries so they can support salmon and other beneficial
uses. The team provides information to the Joint Legislative Committee on Stream Restoration
and Species Recovery about Oregon Plan implementation from the local and regional
perspective, and recommends changes to facilitate more efficient implementation of the plan.
The involvement of members of this team in reviewing, developing and/or endorsing Oregon
plan goals and objectives would be important to ensure stakeholder support.

The Independent Multidisciplinary Science Team (IMST) was created to provide critical
scientific oversight to the Oregon Plan. The Team consists of seven scientists with recognized
expertise in fisheries, artificial propagation, stream ecology, forestry, range, watershed and
agricultural management. Together, they review and evaluate scientific issues key to
implementation of the Oregon Plan and recommend changes to improve implementation. Thus
far, team has made recommendations relating to management of salmon hatcheries, impacts of
marine predators on salmon, the role of forest practices in salmon recovery, and escapement
goals for salmon populations. The oversight, review and/or participation of this team is critical
in establishing goals, objectives and scientific expectations for salmon and watershed recovery.

The Coastal Salmon Restoration and Production Task Force was originally formed to develop a
coastal salmon and restoration and production strategy. The 1997 Legislative Assembly updated
the task force role to continue its work on salmon restoration and production issues and
revamped the duties to make them more complimentary to the Oregon Plan. Membership was

68

increased from 11 to 15 and includes representatives of commercial and recreational fishers and
harvest and hatchery managers. The task force usually meets during winter and spring seasons,
and makes recommendations to the Joint Legislative Committee on Stream Restoration and
Species Recovery on management of wild and hatchery fish. The involvement of members of this
team in reviewing, developing and/or endorsing some portions of Oregon plan goals and
objectives would be important to ensure stakeholder support.

The Joint Legislative Committee on Stream Restoration and Species Recovery provides oversight
for the implementation of the Oregon Plan. The committee hears reports from the Healthy
Streams Partnership, Independent Multidisciplinary Science Team and Coastal Salmon
Restoration and Production Task Force and may recommend changes to the Oregon Plan based
on this information. The committee also reviews grant proposals and funding requests related to
the Oregon Plan implementation and makes recommendations to the Joint Committee on Ways
and Means or to the Emergency Board. The involvement of members of this committee would
be necessary to the adoption of Oregon Plan goals and objectives and important to the
institutionalization of goals in state resource management.

Watershed Councils
Oregon presently has over 90 local watershed councils working to assess and restore watershed
conditions and functions in their communities. Councils receive financial and technical support
from the Oregon Plan. It is most important that the people working in Oregon's communities,
forests, farms, coasts and cities feel that Oregon's goals for salmon and watershed health are
their goals. To truly institutionalize the Oregon Plan as a way of life for Oregonians, its goals
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and objectives must be an articulation of citizens' shared vision for salmon watershed health and
they must be clearly understood and used as a measure of change and progress toward that vision.
A growing citizen resource of watershed council members, public interest groups and local
elected officials could help craft and/or provide input on Oregon Plan goals and objectives to
manifest this shared vision.
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Part IV. Setting Measurable Goals and Objectives for the Oregon Plan
This part summarizes work toward developing measurable goals and objectives for the Oregon
Plan that occurred in two phases: Phase 1 culminating in October 1999 with a proposal for
discussion purposes and Phase 2 concluding in March 2000 with two draft workplans for moving
forward given scientific, political and staff and time constraints.

Phase 1: Year 1999 Proposal
This section presents a proposal for a framework and process of setting Oregon Plan goals on
statewide, regional and watershed scales. I developed this proposal in the fall of 1999 using
examples from restoration efforts (presented in Part II), in consideration of Oregon Plan
resources (described in Part IQ), and with input from a technical advisory committee convened in
September 1999 12 . In October 1999, this proposal was offered to the Governor's Natural
Resources Office and the Oregon Watershed Enhancement Board for discussion and
development.

Background
Since its inception in the spring of 1997, the Oregon Plan has built momentum in state and
federal agencies, industries, local governments, and communities to reverse downward trends in
salmon and watershed health by addressing the various factors causing their decline. As efforts
to restore salmon and watershed health progress, and the results of restoration are revealed by

12 The September 1999 technical advisory committee included Kelly Moore, Oregon Plan Monitoring Team
Coordinator; Roger Wood, Oregon Department of Environmental Quality; Gordon Reeves, US Forest Service; Dan
Bottom, National Marine Fisheries Service; Rick Craiger, Oregon Watershed Enhancement Board.
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monitoring, Oregon now has the opportunity to create meaningful goals and objectives to guide
restoration efforts.

This proposal presents a framework and process for creating goals for salmon and watershed
restoration at statewide and regional levels. It then presents a complementary framework and
process for adapting statewide and regional goals to local watershed conditions using the
expertise of watershed councils.

Proposed framework and process for setting statewide and regional goals and objectives
A. Elements of the framework
A hierarchical framework organizes statewide and regional goals and objectives for salmon and
watershed restoration.
1. Mission — overarching purpose of the Oregon Plan.
2. Principles — fundamental statements that reflect our understanding of ecological and
social systems, used to guide development and implementation of the Oregon Plan.
3. Goals — vision statements for major components of the ecological and social system
4. Objectives —measurable statements for specific components of the ecological or social
system. Objectives contain expectations, which are qualitative and quantitative
statements of how much progress is expected to be made toward objectives over specified
time periods.
5. Indicators — attributes of the ecological and social systems that will be monitored to track
change and assess progress toward objectives. Indicators have associated targets, which
are quantitative indicator values that should be achieved over specified time periods.
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6. Measures – a distinct set of actions applied statewide or regionally that are designed to
achieve objectives

B. Framework description

Mission
A framework of goals and objectives is directed by the Oregon Plan mission: to restore our
native fish populations – and the aquatic systems that support them – to productive and
sustainable levels that will provide substantial environmental, cultural, and economic benefits.

Principles
Principles are fundamental statements that reflect our understanding of ecological and social
systems, used to guide development and implementation of the Oregon Plan. Whether at
statewide, regional or local levels, those involved in salmon and watershed restoration have
varying concepts of how ecosystems function, how human activities affect ecosystem health and
how ecosystems should be restored. In the development of goals and objectives, principles
ground participants in a shared understanding of salmon and watershed restoration and serve to
both guide and constrain goal-setting discussions. Principles should address social, economic,
cultural and ecological aspects of salmon and watershed restoration.

Goals
Goals are vision statements that apply the mission to major components of the ecological and
social system at a statewide scale. A small set of goals should be derived from the mission. As a

73

group, goals articulate a vision for restoration of salmon and watersheds in Oregon. Inherent in
goals are value judgements relating to salmon extinction, recovery, and cultural and economic
use, and to watershed condition, function and sustainability. These value judgements should be
carefully considered and crafted, as all tiers that follow goals will develop consistently from
them. Example goals, derived from "Where we're going statements" used in the 1999 Oregon
Plan Annual Report, are listed below.

1. Restore wild, native fish:
Restore and protect abundance, distribution, genetic characteristics and life history
diversity of naturally spawning, native fish populations.
2. Restore watersheds:
Restore and protect stream channels, landscapes and riparian areas, and estuarine
and wetland areas to ensure watershed health to support native fish and human
communities.
3. Restore water quality:
Restore and protect water quality and quantity in rivers and streams to support
native fish and human communities.
4. Involve Oregonians:
Inform and involve Oregonians statewide in restoring native fish and watershed
health for the benefit present and future generations.
5. Practice adaptive management:
Monitor and evaluate the effectiveness of restoration and make improvements
collaboratively at all implementation levels.

Objectives
Each goal is described in more detail by one or more objectives that address distinct components
of the ecological or social system at statewide and regional scales. Objectives are tangible,
measurable statements that guide restoration actions and management decisions and are used to
assess and report progress toward goals. For the example statewide goal, "Restore wild, native
fish," statewide objectives might include the following:
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•

•
•

Restore and protect abundance of naturally spawning native fish sufficient to
withstand short term environmental disturbance and long term environmental
change.
Restore and protect distribution of naturally spawning native fish in areas of
historic occurrence.
Restore and protect historic patterns of life history diversity in naturally spawning
native fish.

From broad statewide objectives, regional objectives can be set specific to the biological,
physical and social conditions of different regions. For the example statewide objective,
"Restore and protect abundance of naturally spawning native fish sufficient to withstand short
term environmental disturbance and long term environmental change," regional objectives might
resemble the following:

•
•

Restore and protect abundance of naturally spawning coho in coastal basins to
levels observed in 1930.
Restore and protect abundance of naturally spawning steelhead in the lower
Columbia River and associated tributaries to levels observed in 1950.

Each objective could contain one or more expectations. Expectations are qualitative and
quantitative statements of how much progress is expected to be made toward statewide and
regional objectives over specified time periods. Expectations link regional ecosystem change
directly to Oregon Plan objectives, and to those measures designed to achieve the objectives.
Thus, expectations provide a mechanism to test and apply adaptive management of the Oregon
Plan. Built into the expectations tier must be regular, periodic evaluation of expectations and
revision of measures if expectations are unmet. Evaluation of expectations will involve
assessing regional and watershed scale progress, comparing progress with stated expectations,
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and correspondingly affirming or redirecting measures. In addition, expectations provide a
valuable mechanism for reporting statewide and regional restoration progress to resource
managers, elected officials, stakeholders and citizens.

Indicators
Indicators are attributes of the ecological and social system that will be monitored to track change
and assess progress toward objectives. Complimentary indicators apply to statewide, regional,
and watershed scales. Presently, Oregon Plan indicators are designed to establish baseline
environmental conditions, show ecological trends, and determine whether ecosystem changes are
a result of Oregon Plan measures. Existing indicators are both qualitative and quantitative, with
varying stages of specificity, and applying to different spatial scales. Existing indicators should
be reviewed, quantified where possible, and linked directly to one or more objectives. New
indicators needed to assess progress toward objectives should be identified and developed.

Most indicators have an associated target. Targets are quantitative indicator values that should
be achieved at regional scales over specified time periods. Targets are derived from statewide
and regional expectations for progress toward objectives, but are specific to the biological,
ecological and social conditions of a distinct region. When aggregated for select indicators
associated with an objective, targets provide measures of progress toward regional and statewide
expectations.
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Measures
Measures are actions designed to achieve statewide and regional objectives. Presently, the
Oregon Plan contains over 200 measures with varying spatial scales and organized by the state
and federal agencies that implement them. In the process of setting measurable goals and
objectives for the Oregon Plan, it is important to acknowledge and strengthen areas of
collaboration between agencies, and identify areas where additional actions are needed. To
facilitate this type of recognition and analysis, existing state and federal measures should be
reorganized into distinct groups designed to achieve statewide and regional objectives. While
some measures may affect more than one objective, measures should be associated with the
primarily affected objective to advance interagency coordination and enable gap analysis. This
process may involve separation or grouping of measures (within an agency), identification of new
or needed measures, or elimination of measures.

Watershed scale measures, implemented by watershed councils and other local groups, are also
necessary to achieve Oregon Plan goals and objectives. These actions and commitments must
come from local levels, be specific to local ecological and social conditions, and be consistent
with broader restoration goals. Watershed scale measures should be developed by watershed
councils with completed assessments of conditions in their watershed, and as part of their
watershed restoration plan (a framework and process for creating watershed restoration plans is
discussed further below).

An example illustrating each tier of the framework is given in Figure 12.
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C. Process description
The following process is proposed for development of Oregon Plan principles, goals, objectives,
measures, indicators and targets at statewide and regional scales.

Develop statewide principles, goals and objectives
In the creation of statewide goals and objectives, the technical review committee recommends
using existing tools for to build on what has already been established for the Oregon Plan.
Principles and goal statements for salmon and watershed restoration are contained in the 1998
Oregon Plan Annual Report, 1997 Oregon Coastal Salmon Restoration Initiative, Executive
Orders, state statutes, and state and federal natural resource agency policies. This information
should be synthesized and reviewed by an Oregon Plan leadership group comprised of members
of the Oregon Watershed Enhancement Board, Oregon Plan Core, Implementation, Monitoring
and Outreach Teams, federal agencies, and the Healthy Streams Partnership Committee. This
group should meet twice to (1) review and revise existing principles, goals and objectives, and
(2) review and adopt draft principles, goals and objectives for the Oregon Plan. Discussion and
revision could occur in subgroups of the entire group, or "leadership committees" assigned to
each of the broad goal areas. The principles, goals and objectives adopted by the leadership
committees should be reviewed by stakeholders and agency staff, and the entire group should
consider recommended changes.

Once finalized, the statewide principles and goals should be firm and should influence
development of the subsequent tiers in the framework. The statewide objectives, however,
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should be specific enough to direct development of regional and watershed scale objectives, but
flexible enough to allow input from the regional and watershed levels.

Develop regional objectives
Oregon Plan leaders will be able to craft broad direction for salmon and watershed restoration,
but specifying statewide goals and objectives will require the participation of regional and local
stakeholders, scientists, and citizens. Many people working regionally and locally are unclear
about the role of their area in restoration of salmon and watershed health statewide.
Development of regional objectives is an opportunity to better involve regional and local leaders
in evaluation of the biological, physical and social potential and limitations of each region. This
participation is essential to gain local support and ownership in Oregon Plan goals, and to make
broad goals statements meaningful at regional levels.

Prior to discussing regional objectives, regional boundaries appropriate for evaluating species or
watershed health must be determined. Various boundaries are possible and it is unlikely that any
will fit all circumstances perfectly, but some must be determined to assess progress regionally.
Presently, state agencies are considering a proposal to regionally coordinate field operations.
Where appropriate, it would be beneficial to make regional objective boundaries consistent with
the coordination boundaries of natural resource agencies.

Regional objective-setting teams should be coordinated by the Oregon Plan leadership group and
should include leaders of watershed councils and soil and water conservation districts, regional
state and federal agency field staff, stakeholders and local governments. Teams could also
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include Oregon State University Extension Service and regional Senate Bill 1010 review
committees. The teams will have the assignment of creating regional objectives consistent with
statewide goals and objectives, but specific to regional ecological and social conditions.

Development of regional objectives will benefit from strong coordination with groups now
working toward this end. The Willamette Restoration Initiative Board has developed goals and
priority issues consistent with the Oregon Plan mission for the Willamette Basin, and should
have a strong role in development of Oregon Plan objectives for the basin. The National Marine
Fisheries Service is planning to establish recovery goals for listed salmon species in the
Willamette Basin through a Technical Recovery Team. The work of this team should be closely
coordinated with the process of setting Oregon Plan objectives in the basin.

Establish statewide and regional expectations for objectives
Developing expectations will prove challenging because it involves gauging the capacity of the
ecosystem and the social system to change over an explicit period of time. It will require both a
scientific understanding of ecosystem function and a willingness and ability to make policy
decisions about desired amount of change. We can expect this process to force a culmination of
present scientific knowledge for each objective area, as well as a political exercise to create
tangible expectations for progress.

Once statewide and regional objectives are set, the Oregon Plan Monitoring Team should
coordinate focused science committees to synthesize scientific understanding related to Oregon
Plan objectives as a framework for setting ecological expectations. With this information and in
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consultation with the Monitoring Team, the Oregon Plan leadership group should coordinate
development of expectations for progress toward each statewide and regional objective. Included
in this process should be those involved in regional objective-setting: watershed council and soil
and watershed conservation district leaders, state and federal agency field staff, members of
Senate Bill 1010 sub-basin planning committees, Oregon State University Extension agents,
industry representatives, local governments, and other stakeholders. Expectations should be
developed for short term and long term progress toward objectives.

Review effectiveness of statewide and regional measures
Since 1997, when state and federal agencies first made commitments to restore salmon and
watershed health in the Oregon Plan, those commitments have at times been revised, reorganized
and prioritized. This ongoing process was part of our commitment to adaptively manage the plan
as we learned how to be more effective in our efforts. Setting Oregon Plan goals and objectives
is an important step for the plan, and warrants a new consideration of our commitments and
measures. Modification at this level, however, can disrupt momentum of the plan at regional and
local levels. Thus, our efforts should be directed to efficiently identifying and making changes
that will cause real improvements in restoration efforts, statewide, regionally or locally.

Once statewide and regional objectives are set, existing Oregon Plan measures should be
reorganized, and if necessary revised, into distinct groups designed to achieve statewide and
regional objectives. The Oregon Plan Implementation Team should coordinate reorganization
and revision of Oregon Plan measures. While some measures will likely affect more than one
objective, measures should be associated with the most affected objective. After measures are
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organized by objective, members of the Implementation Team and Oregon Plan leadership group
should review the set of measures designed to achieve the objective and identify areas where new
or modified measures are needed.

Develop indicators
Presently, Oregon Plan indicators are designed to establish baseline environmental conditions,
show ecological trends, and determine whether ecosystem changes are a result of Oregon Plan
measures. Existing indicators are both qualitative and quantitative, with varying stages of
specificity. Once Oregon Plan goals and objectives are established, existing indicators should be
reevaluated and reorganized to assess baseline conditions, trends, and causal factors for each
objective. Then, indicator development should proceed with quantifying existing indicators,
which will likely reveal the need for new research (e.g., new indicators may be required to
evaluate salmonid life history diversity, and new research in scale analyses or hatchery returns
will be necessary). The Oregon Plan Monitoring Team should coordinate the work of science
committees to reorganize and quantify existing indicators and identify new indicators as
appropriate.

As indicators are developed for each objective, science committees should consider how the
indicators relate to each other and might change together over time. Because indicators will be
used to assess progress toward objectives, explicit rules for interpreting indicators and judging
progress should be devised. For example, what indicator values should be observed to declare
achievement of the objective? Rules for judging indicators should be stated with each objective.
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An important part of interpreting indicators involves targets. Targets are quantitative values that
should be achieved over specified time periods. Targets are derived from statewide and regional
expectations for progress toward objectives, and can be periodically aggregated to assess
progress toward expectations. As existing indicators are quantified and developed, the science
committees should identify and propose regional targets for indicators. Proposed targets should
be reviewed and/or modified and adopted by the regional stakeholders and agency staff involved
in setting regional expectations, coordinated by members of the Oregon Plan leadership group.

6. Promote creation of local watershed restoration plans
Once the framework of statewide and regional goals, objectives, indicators and measures is
established, it can be used by local watershed councils to guide development of watershed
restoration plans. State and federal agency staff, scientists, stakeholders, local governments and
others who participated in crafting statewide and regional goals and objectives can assist
watershed councils in applying these goals and objectives to local watershed conditions, as
described below.
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Proposed framework and process for setting individual watershed objectives and creating
local restoration plans

Statewide and regional Oregon Plan goals and objectives provide broad direction to watershed
councils working to restore local watershed conditions and functions across the state. Presently,
councils are working to assess watershed conditions and do restoration projects to address
specific watershed problems. Once watershed assessments are complete, councils can apply
statewide and regional Oregon Plan goals and objectives to their watershed to derive local
restoration objectives, indicators, targets and measures. These components comprise the local
watershed restoration plan, which guides local restoration efforts and advances the Oregon Plan.

The connection of local watershed councils to clear regional and statewide restoration goals is
essential to the success of the Oregon Plan, for a strengthened connection can yeild greater local
ownership of the plan. Development of local watershed restoration plans is a way for
communities to define and better understand their connection to this statewide effort.

A. Elements of a watershed restoration plan
A hierarchical framework contains the Oregon Plan mission and principles, broad goals and
objectives, and watershed-specific objectives, indicators and measures for salmon and watershed
restoration.
1. Oregon Plan Mission – overarching purpose of the Oregon Plan
2. Oregon Plan Principles – statements that guide the development and implementation of
the Oregon Plan
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3. Oregon Plan Goals — vision statements for salmon and watershed restoration
statewide
4. Oregon Plan Objectives — tangible, measurable statements for salmon and watershed
restoration statewide and regionally
5. Watershed Objectives — select Oregon Plan objectives most applicable to the
ecological and social conditions of the watershed
6. Watershed Indicators — attributes of the ecological and social systems that will be
monitored to track change and assess progress toward watershed objectives.
Indicators have associated watershed targets, which are quantitative indicator values
that should be achieved over specified time periods.
7. Watershed Measures — a distinct set of local watershed actions designed to achieve
watershed objectives

B. Developing a watershed restoration plan
Prior to starting work on a watershed restoration plan, councils should review the main findings
of the local watershed assessment and become familiar with Oregon Plan principles, goals,
objectives, and expectations. Working with scientists, citizens, landowners and resource
managers in the watershed and region, watershed councils should take the following steps to
create a plan.
1. Using the assessment of local watershed conditions, determine priority watershed
objectives from Oregon Plan objectives. Watershed objectives for salmon and watershed
restoration should be consistent with statewide and regional objectives and should take
into account the specific ecological and social conditions of the watershed.

87

2. Incorporate and use the Oregon Plan indicators associated with watershed objectives to
track change and assess progress. By incorporating Oregon Plan indicators in local
monitoring efforts, councils will benefit from monitoring protocols developed by the
Oregon Plan Monitoring Team, and evaluation of local monitoring information will
become more effective at regional levels.
3. Develop watershed targets for select indicators. Watershed targets are quantitative
indicator values that should be achieved in the watershed over specified time periods.
They take into account local ecological and social conditions and provide a mechanism to
measure progress toward watershed objectives. In addition, targets provide an
opportunity for local restoration groups to define their role in achieving regional Oregon
Plan objectives.
4. Identify watershed restoration actions founded on assessments of local conditions
designed to achieve watershed objectives. These actions and commitments must come
from the citizens and landowners in the watershed, but can be in cooperation or consistent
with regional state and federal agency measures.
5. Seek review of draft watershed action plan from citizens, scientists, agency staff and
Oregon Watershed Enhancement Board.
6. Revise and adopt watershed action plan.

Implications for Reality
This proposal represents what my research and work with others indicates is the ideal
organizational framework and process for setting goals for the Oregon Plan, taking into account
Oregon's unique support of and reliance on watershed councils to assess local conditions, build
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sound restoration plans, and amplify local participation in restoration efforts. To be successful, a
statewide framework of goals and objectives should provide adequate structure for and guidance
to local groups while fostering sufficient local variation in support of broader goals and
objectives. However, the ideal is not always feasible. Undoubtedly, establishing the goals and
objectives described in this proposal would require considerable time from Governor's Office and
agency staffs, push the boundaries of our present scientific knowledge, and incite much public
and political debate. Time, scientific understanding and political will are indeed limited; these
limitations must be taken into account in deciding a feasible way to develop meaningful Oregon
Plan goals and objectives.
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Phase 2: Year 2000 Decisions

From October 1999 through March 2000, representatives of the Governor's Office, state and
federal agencies and Oregon State University worked from ideas presented in Phase 1 to
determine a process for setting measurable goals for salmon and watershed restoration. During
this time, Jay Nicholas and I led discussions, coordinated meetings and revised the ideas that
emerged. Phase 2 describes conclusions of this work, which culminated with a focused
workgroup held in March 2000 13 . Appendix 1 provides summary notes from the March 2000
workgroup.

The group recognized a number of important constraints under which measurable goals and
objectives would have to be developed:
1. Staff resources - Limited staff resources within the Governor's Office, state agencies (both
policy and field staff), and universities and other scientific institutions constrained the
amount of energy that could reasonably be dedicated to development of Oregon Plan goals
and objectives. Coordination of stakeholder involvement, scientific input, review and
legislative adoption of goals would all demand significant staff attention.
2. Scientific understanding - Limitations to our scientific understanding of how salmon
populations and watersheds function restricted plans for the types of goals, objectives and
scientific expectations that could be developed in the near future over a short time period.

13 March 2000 workgroup participants included Logan Norris and Stan Gregory, Oregon State University; Patty
Dornbusch, Bob Bilby, Tom Wainwright, Jim Meyers and Ashley Steel, National Marine Fisheries Service; Willa
Nehisen, U.S. Fish and Wildlife Service; Tony Nigro, Oregon Department of Fish and Wildlife/Northwest Power
Planning Council; Ted Lorenson, Oregon Department of Forestry; Dick Pedersen, Oregon Department of
Environmental Quality; and Roy Hemmingway, Louise Solliday, Jay Nicholas and Kelly Moore, Governor's Office.
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Knowledge of the restoration potential for salmon and watersheds will develop over the longterm, as our testing and monitoring of restoration methods progresses and we better
understand our ability to affect ecosystems.
3. Political feasibility - The involvement of a diverse array of interest groups, stakeholders,
decision-makers and citizens in Oregon Plan goal-setting remained a priority throughout
discussions. However, the political feasibility of any process to articulate goals for
restoration also remained a strong consideration and influenced the final products.

As of July 2000, the development of measurable goals and objectives for the Oregon Plan for
Salmon and Watersheds is proposed in two parts; outlined in the two workplans that follow.
Workplan 1 proposes testing the development of measurable salmon and watershed objectives
for two pilot basins in Oregon. If the pilots prove successful, development of measurable
objectives for basins statewide could proceed; beginning an important but extensive process. To
provide immediate, temporary guidance, Workplan 2 proposes setting interim statewide
objectives for salmon recovery in conjunction with the pilot testing of Workplan 1. The
Governor's Natural Resources Office would likely play a leadership role in implementing the
workplans.
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Workplan 1: Setting Measurable Objectives in Two Pilot Basins

The Oregon Plan mission and statewide goals describe generally the restoration of salmon and
watershed health in Oregon. In order to better understand and achieve restoration in different
areas of the state, measurable objectives for the Oregon Plan must be developed.

Why Set Objectives?
The purpose of measurable objectives is to
•

guide local decision-making and priority setting,

•

guide strategic investment decisions (state, federal, others),

•

guide monitoring of trends in salmon and watershed health - statewide, regionally and locally,

•

enable evaluation of restoration progress and

•

promote greater understanding of and participation in salmon and watershed restoration.

Primary Indicators
The group identified four primary indicators of restoration progress that are affected by all
factors causing the decline of salmon and water quality. The primary indicators are (1)
abundance and distribution of salmon spawners, (2) riparian condition, (3) water quality and (4)
water quantity (Figure 13 provides more description of indicators). Measurable objectives will
be developed for all four indicators within identified basins in Oregon (Figure 14 lists possible
basins). Timelines for developing objectives have not yet been proposed.
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Figure 13. Primary indicators of progress.
Four primary indicators of restoration progress are affected by all factors causing the decline of salmon
and water quality. They are (1) abundance and distribution of spawners, (2) riparian condition, (3) water
quality and (4) water quantity. Science workgroups will develop measurable objectives for each of
primary indicators at the basin scale.
1. "Fish" - Abundance and Distribution of Spawners
Abundance is measured as spawners-per-mile. Distribution is measured as proportion of streams
within the natural range of the fish species that are occupied by spawners.
Objectives could be set for different phases of the natural salmon cycle (i.e., in good, moderate and
poor ocean conditions). For example, low phases of the salmon cycle should produce smaller
abundances and shrinking distributions than are produced in high phases. These expectations could
be described for low, mid and high phases of different species' cycles.
Teams of experts could develop numeric targets for these objectives. To increase confidence in
objectives over time, targets could be tested and applied as averages over a period of five (or so)
years. Or additional sampling in a test area could be designed to check the accuracy of targets.
ODFW is presently sampling a set of index streams that could be used as part of this process.
Note: This indicator could be developed for resident, as well as anadromous fish species, particularly
for parts of Eastern Oregon where resident species are of greater concern. Using resident fish might
also provide a better indicator of change caused by our restoration efforts, as opposed to change
caused by environmental conditions beyond our control. Also raised was the possibility of including
other salmonid life stages (i.e., juveniles) in this indicator.
2. Riparian Condition
Riparian condition could be measured as a percentage of riparian vegetation at mature or late
successional stages. Riparian condition is a good single measure of stream morphology and can be
classified using satellite data (this is now being done for riparian forests and agricultural lands in the
Willamette basin). Once a classification system is established and validated, regular monitoring of
changes in riparian condition is possible and practical.
A team of experts could determine the riparian conditions necessary for different fish species and
develop numeric targets for riparian condition objectives. To increase confidence in objectives over
time, targets could be tested and applied as averages over a period of five (or so) years.
3. Water Quality
Water quality can be measured as the percentage of streams that are water quality limited using the
Oregon Water Quality Index.
A team of experts could develop numeric targets for improvements in water quality for this objective
(many already exist).
4. Water Quantity
This indicator is especially important in Central and Eastern Oregon. The Oregon Water Resources
Department currently measures and reports water quantity conditions statewide on a regular basis.
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Figure 14. Possible Oregon Drainage Basins and some of the watersheds they include.

1. North Coast: Necanicum, Upper Nehalem, Lower Nehalem, Ecola Creek, Tillamook,
Nestucca, Sand Lake, Netarts
2. Mid Coast: Mid Coast, Siuslaw, Ten Mile
3. Umpqua: Umpqua Basin
4. Mid-South Coast: Coos, Coquille, Flores Creek/New River
5. Lower Rogue: Elk-Sixes River, Lower Rogue, South Coast, Euchre Creek, Pistol River,
Chetco, Winchuk
6. Rogue: Illinois Valley, Applegate River, Bear Creek, Little Butte, Upper Rogue, Evans
Creek, Middle Rogue
7. East Willamette: includes watersheds of the Willamette basin that originate in the Cascades
8. West Willamette: includes watersheds of the Willamette basin that originate in the Coast
Range
9. Klamath: Williams, Upper Chewaukan, Klamath Basin
10. Deschutes: Upper Deschutes, Crooked River, Willow Creek, Trout Creek
11. John Day: Mid John Day, North Fork John Day, Upper South Fork John Day
12. Columbia Plateau: Willow Creek, Umatilla Basin, Walla Walla
13. Grande Ronde: Grande Ronde
14. Powder: Powder Basin
15. Harney: Harney County
16. Malheur-Owyhee: Malheur, Bully Creek
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Setting Measurable Objectives
The development of measurable objectives will be tried and evaluated in two pilot basins, one
with significant watershed assessment information and one with relatively little assessment
information. For each basin, a science workgroup 14 with local expertise in fish biology, riparian
condition, water quality and water quantity will be convened to develop measurable basin
objectives for the primary indicators. The group will work initially as subgroups to develop
objectives for each of the four indicators, then will assemble to consider the objectives as a group
for the basin. The workgroup will prepare and propose objectives for public comment.
Following a comment period, the workgroup will reconvene to consider changes and recommend
objective-setting approaches for other basins.

1. Mid Coast Basin Pilot
The Mid Coast Basin consists of the Mid Coast, Siuslaw and Ten Mile watersheds. This basin
contains significant information on the factors causing the decline of salmonids and water
quality.

2. East Side Basin Pilot
An East Side basin has not yet been selected. A basin that contains relatively little information
on the factors causing the decline of salmonids and water quality will be selected as the second
pilot.

14 The Governor's Natural Resources Office would likely solicit recommendations for workgroup members, appoint
the workgroup and provide leadership, coordination and/or staff resources.
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Workplan 2: Setting Interim Statewide Objectives for Salmon Recovery

The Oregon Plan mission and statewide goals describe generally the restoration of salmon and
watershed health in Oregon. To promote a better understanding of restoration in different areas
of the state, statewide objectives for salmonid recovery will be developed.

Statewide recovery objectives are interim ones because they offer a very general level of
guidance that can be provided quickly, lacking an extensive development process. The
development of measurable salmon and watershed objectives at the basin level, as proposed in
Workplan 1, could initiate an important and extensive statewide process that results in
scientifically sound, locally owned restoration objectives. Basin-level objectives will require
significant investments of expert time, coordination and public input. Interim statewide recovery
objectives, as proposed in Workplan 2, can provide guidance to keep people moving forward
while basin-level objectives are progressing.

Why set statewide objectives for recovery?
The purpose of statewide recovery objectives is to
•

provide an idea of how different salmonid populations are expected to recover,

•

provide a conceptual endpoint (range) for salmon recovery in different areas of the state,

•

encourage local restoration actions and priority setting and

•

inform large-scale evaluation of restoration progress.
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Status of Workplans
As of July 2000, representatives of the Governor's Office, state and federal agencies and Oregon
State University (participants in the March 2000 workgroup) have generally agreed that the plans
outlined in Workplans 1 and 2 represent the direction in which Oregon's restoration efforts
should move. Presently, Governor's Office staff is consulting scientists to better determine the
feasibility and cost of implementing each workplan. It is possible that the costs and timelines of
what is proposed will cause these workplans to be modified further. Discussions are expected to
continue through the summer of 2000.

Achieving Adaptive Management
Adaptive management - using information from research and monitoring to evaluate the results
of restoration efforts and make improvements over time - is a key tenet of the Oregon Plan.
Workplans 1 and 2 could help advance adaptive management of salmon and watershed
restoration in Oregon if important commitments are made as part of implementing these
workplans.

With regard to Workplan 1, local scientists within the basins in which measurable objective are
set would have to commit to evaluating progress toward the objectives at regular, set periods of
time in the future. This would first involve establishing clear pathways for how human actions
are expected to affect ecological changes, so that observed changes can be traced back to the
actions that were designed to cause them. Next, adaptive management would require assessing
data on ecological changes and trends in the context of measurable objectives, and reporting this
information to citizens and policy makers clearly and in understandable terms. The judgement of
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whether progress is adequate would be made in a public forum, and input on how to make
improvements to restoration efforts to advance objectives would involve scientific input.

With regard to Workplan 2, state-level resource managers would evaluate statewide objectives
for salmon recovery at some future point in time. Because such objectives would be very
general, specifying a long-term range of potential salmon recovery in different areas of the state,
evaluating progress toward these objectives would not be appropriate at short-term intervals (i.e.,
2 to 5 years), but may inform large-scale evaluations (i.e., 20 to 50+ years) within the context of
oceanic cycles. For this reason, adaptive management of the Oregon Plan would be facilitated
more by the basin-level, measurable objectives described in Workplan 1 than broad, interim
objectives of Workplan 2.

Alternatives to the Workplans
Although Workplans 1 and 2 were designed in recognition of the limited staff resources and
scientific understanding available to support goal-setting, as well as the political feasibility of
goal-setting, implementing these workplans would still pose significant challenges to the Oregon
Plan.

• First, determining specific, basin-level objectives for salmon recovery would force public
debate and political decision about whether restoration should ultimately continue the nonnatural production of salmon for human use (in hatcheries), or should strive to achieve
complete restoration of natural ecosystem function without the production of hatchery fish.
Presently, Oregon operates with both the production and restoring natural function
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paradigm, and this approach has encouraged improvements in watershed health while
continuing the production of man-raised hatchery salmon to supplement fisheries.
Determining goals and measurable objectives for salmon recovery, however, would require a
social choice between these two models because each produces a dramatically different
ultimate future Oregon, including different ways Oregonians would ultimately relate to and
operate within our natural environment. Achieving social consensus on this issue would
likely be extremely difficult, because a significant amount of support now surges for each
approach.

•

Also, putting staff, scientific and citizen resources toward the creation of more "structure"
that would guide restoration efforts (in the form of measurable objectives) inevitably diverts
resources from on-the-ground restoration, assessment, monitoring, and education and
outreach efforts. Many people may feel that the Oregon Plan now provides adequate
guidance for the development of local restoration goals and resources should continue to
focus on supporting on-the-ground work.

•

Finally, primary responsibility for coordinating the implementation of these workplans and
the use of their products would likely be with the Governor's Natural Resources Office. In
the midst of his final term (term limits prevent Oregon Governors from serving more than
two four-year terms), Governor Kitzhaber must weigh the development of measurable
Oregon Plan objectives against a suite of other priority actions he could direct his staff's
attention toward during his remaining time in office.
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For these and other reasons, the decision to proceed with Workplans 1 and 2 should be made
carefully. An alternative to pursuing these workplans may be working more closely with other
bodies now developing salmon and watershed recovery goals for Oregon and the Pacific
Northwest. Such groups include the Northwest Power Planning Council operating in the
Columbia River Basin, and the National Marine Fisheries Service Technical Recovery Team
formed to determine salmon recovery goals for the Willamette River Basin. By coordinating
restoration efforts, developing common goals, and targeting investments toward shared priorities,
a collective vision for a healthy environment, economy, community and culture in Oregon may
be achieved.
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Appendix 1: Oregon Plan Objectives Workgroup Summary Notes
March 28, 2000
Regional managers and scientists were convened on March 28, 2000 at Oregon State University
to discuss the development of measurable objectives for The Oregon Plan for Salmon and
Watersheds. Participants included: Logan Norris and Stan Gregory, OSU; Patty Dornbusch, Bob
Bilby, Tom Wainwright, Jim Meyers and Ashley Steel, NMFS; Willa Nehlsen, USFWS; Tony
Nigro, ODFW/NWPPC; Ted Lorenson, ODF; Dick Pedersen, DEQ; and Roy Hemmingway,
Louise Solliday, Jay Nicholas, Kelly Moore and Mikell O'Mealy, Governor's Office.

Purpose of measurable objectives
Discussion began with the importance of setting measurable objectives for salmon and watershed
restoration and how objectives might be used. The purpose of measurable objectives is to (1)
inform local restoration actions and priority setting, (2) inform strategic investment decisions
(state, federal, others), (3) inform monitoring of trends in salmon and watershed health statewide, regionally and locally, (4) enable evaluation of restoration progress and (5) promote
greater understanding of and participation in salmon and watershed restoration.
Participants then reviewed existing biological objectives in the 1997 Oregon Plan and Steelhead
Supplement, as well as related objective-setting efforts (i.e., National Marine Fisheries Service,
State of Washington, Northwest Power Planning Council, Independent Multidisciplinary Science
Team, Oregon State of the Environment Report). We also discussed recent thinking of the
Governor's Natural Resources Office regarding the development of objectives.

What are measurable objectives?
The group identified important aspects of measurable objectives:
•
•
•

•
•
•
•

Objectives are expectations of progress - for fish populations, habitat condition, citizen
understanding and participation, program implementation, etc.
Objectives can be hierarchical.
Objectives can be set for different spatial scales (i.e., watershed, subbasin, basin, province,
region, state, nation). At larger spatial scales, objectives describe ecosystem functions in
qualitative ways. At smaller spatial scales, objectives describe specific targets for change in
more quantitative ways.
Objectives can be set for different temporal scales (i.e., long-term, qualitative expectations
and short-term, quantitative expectations or trajectories).
Objectives should recognize multiple pathways to success.
Objectives can include or recognize risk or uncertainty in our actions.
Objectives should include the concept of revision over time.
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•
•

Objectives should recognize and assist different audiences (i.e., citizens, landowners, local
governments, agencies, policy-makers).
Objectives require a baseline of present conditions.

Using objectives to set priorities

The group discussed levels at which measurable objectives might help inform priority setting.
These include:
• Watershed level
• "Region" level (subbasin, basin, province, GCG, ESU)
• State level
• Columbia River Basin
• Pacific Northwest
• National level

Primary indicators of progress

The group discussed four primary indicators of restoration progress that are affected by all factors
causing the decline of salmon and water quality and for which objectives could be developed at a
subbasin, basin, ESU or other "regional" scale. The indicators are (1) abundance and distribution
of spawners, (2) riparian condition, (3) water quality and (4) water quantity (described below).
These indicators could also be used to communicate restoration objectives, priorities, strategies
and progress to the public.
5. "Fish" - Abundance and Distribution of Spawners
Abundance is measured as spawners-per-mile. Distribution is measured as proportion of
streams within the natural range of the fish species that are occupied by spawners.
Objectives could be set for different phases of the natural salmon cycle (i.e., in good,
moderate and poor ocean conditions). For example, low phases of the salmon cycle should
produce smaller abundances and shrinking distributions than are produced in high phases.
These expectations could be described for low, mid and high phases of different species'
cycles.
Teams of experts could develop numeric targets for these objectives. To increase confidence
in objectives over time, targets could be tested and applied as averages over a period of five
(or so) years. Or additional sampling in a test area could be designed to check the accuracy
of targets. ODFW is presently sampling a set of index streams that could be used as part of
this process.
Note: This indicator could be developed for resident, as well as anadromous fish species,
particularly for parts of Eastern Oregon where resident species are of greater concern. Using
resident fish might also provide a better indicator of change caused by our restoration efforts,
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as opposed to change caused by environmental conditions beyond our control. Also raised
was the possibility of including other salmonid life stages (i.e., juveniles) in this indicator.
6. Riparian Condition
Riparian condition could be measured as a percentage of riparian vegetation at mature or late
successional stages. Riparian condition is a good single measure of stream morphology and
can be classified using satellite data (this is now being done for riparian forests and
agricultural lands in the Willamette basin). Once a classification system is established and
validated, regular monitoring of changes in riparian condition is possible and practical.
A team of experts could determine the riparian conditions necessary for different fish species
and develop numeric targets for riparian condition objectives. To increase confidence in
objectives over time, targets could be tested and applied as averages over a period of five (or
so) years.
Also, riparian condition is identified as a real social value or benefit. Using this as a primary
indicator could help Oregonians move toward tangible changes in behavior, especially when
paired with clear policy direction (Oregon now is developing a statewide riparian policy).
7. Water Quality
Water quality can be measured as the percentage of streams that are water quality limited
using the Oregon Water Quality Index.
A team of experts could develop numeric targets for improvements in water quality for this
objective (many already exist).
8. Water Quantity
This indicator is especially important in Central and Eastern Oregon. The Oregon Water
Resources Department currently measures and reports water quantity conditions statewide on
a regular basis.
Notes:
• There was also discussion of adding Citizen Understanding and Participation as a primary
indicator. This would reinforce that people are the main cause of salmon and watershed
problems and thus are the main solution. Citizen understanding and participation are
attributes that can be measured in the short-term.

How are primary indicators related to one another?

Once primary indicators are determined, it is important to investigate how they are related to one
another and to tie expectations for fish to expectations for habitat and water quality. For
example: How do we expect changes in one indicator to correspond to changes in other
indicators? Do trends in one indicator make sense when compared to trends observed in all of
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the indicators collectively? If not, why? If so, we may be able to confirm that we understand the
changes we are seeing.

Analytical Framework: indicators, factors for decline, restoration strategies and actions

Primary indicators can be clearly tied to factors for decline, restoration strategies and restoration
actions through an explicit analytical framework for the Oregon Plan.
•

Within identified subbasins, basins, ESUs or other areas, important factors causing the
decline of salmon and watershed health can be identified and tied to a primary indicator.

•

Watershed councils, state agencies and others develop strategies and implement actions to
achieve objectives for the primary indicators and/or for priority factors for decline.

Public education poster

The primary indicators could be used to help citizens better understand conditions in their area
(in fish populations, riparian condition, water quality and water quality) as well as the strategies
and actions employed in their area to achieve restoration objectives.
A public education poster could feature:
1. Descriptions of the status of fish populations, riparian condition, water quality and water
quantity in an identified area (subbasin, basin, ESU or other "regional" area).
2. Statements of the objective for fish populations, riparian condition and water quality in the
identified area.
3. Explanation of the priority factors causing declines in fish populations and watershed health,
related to the primary indicators.
4. Description of the types of strategies and actions that are occurring to address factors for
decline and improve fish populations, riparian condition and water quality in the identified
area.
The poster could portray citizen participation as the essential foundation of salmon and
watershed restoration efforts.
Conclusions

The group concluded that setting objectives for fish abundance and distribution, riparian
condition, water quality, water quantity and possibly other indicators would inform priority
setting at watershed, regional, state and other levels.
The group also agreed that this type of objective setting would be consistent with and would
likely benefit other regional restoration efforts.
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Appendix 2: References for Additional Information on Salmon and
Watershed Goals and Objectives
Species goals and objectives
Allendorf, F. W., D. Bayles, D. L. Bottom, K. P. Currens, C. A. Frissel, D. Hankin, J. A.
Lichatowich, W. Nehlsen, P. C. Trotter, and T. H. Williams. 1997. Prioritizing Pacific salmon
stocks for conservation. Conservation Biology 11:140-152.
Beamish, R. J., and D. R. Bouillon. 1993. Pacific salmon production trends in relation to climate.
Canadian Journal of Fisheries and Aquatic Sciences 50: 1002-1016.
Carrol, R., C. Augspurger, A. Dobson, J. Franklin, G. Orians, W. Reid, R. Tracy, D. Wilcove,
and J. Wilson. 1996. Strengthening the use of science in achieving the goals of the Endangered
Species Act: an assessment by the Ecological Society of America. Ecological Applications 6:111.
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Appendix 3: Oregon Plan Case Study, "Restoring our salmon, protecting our
heritage; A look at how Oregon stepped up to the challenge"

A case study prepared by Mikell O'Mealy for use in The Legacy Program for State and Local Public
Service Leaders, led by former Governor Barbara Roberts; a program of the Executive Leadership
Institute at the Mark 0. Hatfield School of Government at Portland State University.

Leadership
"We must be willing to risk failure, but we cannot afford not to try. I am willing
to commit the full resources of the state government to bring the salmon back – to
make sure that every state agency is doing everything within its resources to
restore the salmon."
Governor John A. Kitzhaber, December 7, 1995
in a speech to the Oregon Coastal Zone Management Association, Newport, Oregon.

State of the salmon
For centuries, salmon have been a symbol of strength and determination, opportunity and
prosperity, to Oregonians and the Native Americans who first made the Northwest their home.
For decades, abundant salmon runs fueled fishing and coastal industries, supporting growing
communities and Oregon's economy. Over the last half-century, as the state's economy
diversified, salmon remained a vital resource – not just for their economic value, but for their
role in helping us create a sense of ourselves as Northwesterners.
Over these same years however, Oregonians saw salmon recede from their traditional streams
and rivers, returning as fractions of historic runs, and in some cases, not returning at all. The
cumulative effects of many of our actions caused this decline – repeated risks taken in setting fish
harvest levels, inattention to the genetic effects of hatchery programs, and mostly, failure to
protect the streams needed by salmon from our activities, whether it was logging, farming or
urban development. A wide variety of factors contributed to the salmon's decline.
In the summer of 1995, the federal government indicated that coastal coho salmon might soon be
listed as threatened under the Endangered Species Act (ESA) from the Columbia River to
northern California. Such a listing would bring a regulatory blanket of prohibited actions,
covering all farms, forests and cities west of the Coast Range in Oregon and Northern California.
Fall 1995 – Recognizing opportunity
The northern spotted owl, suffering loss of its once-extensive old-growth habitat, was listed as
endangered throughout western forests of Oregon and Washington in 1992. In the 1980s, while
federal scientists assessed remaining owl populations and debated threats to the owl, timber
harvests on federal forests were completely shut down. Oregon's logging communities were
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crippled under the weight of hundreds of suddenly displaced workers. Anger and economic
uncertainty fueled a growing distrust of federal regulators, and in many cases hindered efforts to
recover the owl. Bitter feelings persisted through the 1990s as the Northwest Forest Plan took
hold and communities cautiously rebuilt.
When news of possible federal intervention to protect coastal coho reached Oregon, wounds left
by the spotted owl listing festered and swelled. Uncertainty about what a coho listing would
mean was exceeded only by a general desire to retain state control over land and species
management. Many Oregonians feared federal mandates would discourage proactive state efforts
to improve management and protection of salmon and streams. In 1993, the Watershed Health
Program was initiated in Oregon to foster community based efforts to protect and restore
watersheds. Under this program, over 60 local watershed councils were created and working
toward this goal along the coast with participation from citizen, industry, tribal, state, and federal
interests. In addition, Oregon's forest industry was working to improve protection of streams on
state and private lands through 1994 stream protection rules in the Oregon Forest Practices Act.
Fishers were enduring progressive reductions in ocean and freshwater catch to protect spawning
runs of wild salmon. Agricultural landowners were working to screen irrigation diversions to
protect fish in streams. Local governments were investing in better water treatment and
conservation systems to improve water quality in streams and rivers. These and other
stakeholders shared concern over the potential impacts of an ESA listing for coho, and grew
anxious for an alternative approach.
In addition, many Oregonians began to question the ability of federal regulation to recover
coastal coho. Unlike the spotted owl, which relied on old-growth forests, most of which were
federally owned, coho used streams running through private agricultural and forest land and
water shared by industries and cities in the coast range. Limited federal staff would make
enforcement of regulatory restrictions difficult to impossible on these private lands, and feelings
of anger and distrust made voluntary compliance unlikely.
Further, failed previous attempts to restore declining fish runs in the Columbia River assured that
no single government action would be sufficient to save coho. For species that span political and
land ownership boundaries, which depend on waters connecting us all, it seemed that only a
cooperative effort built on citizen awareness and voluntary participation might succeed. It was in
this spirit that Governor Kitzhaber announced his intent to lead Oregon in the restoration of
coastal coho salmon in October 1995.
Winter 1995/1996 – Envisioning recovery
Under the ESA, the National Marine Fisheries Service (NMFS) is responsible for protecting
ocean-bound salmon runs from extinction. When considering whether or not to take federal
action to protect a species, the NMFS can defer to other programs designed to prevent extinction.
Rising to this challenge, preceded by no other state, Governor Kitzhaber planned to create a state
plan strong enough to win federal approval.
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His vision however, extended far beyond preventing extinction and avoiding a federal ESA
listing of coastal coho. Kitzhaber envisioned recovery. Recovery would require a wholewatershed, multi-species approach, in which all sectors of society would commit to make
changes that together, would benefit all living organisms – including people – that use Oregon's
streams. This vision was first cast by Governor Barbara Roberts in 1992, when she recognized
the need to get ahead of the curve on future species listings, called for a comprehensive approach
to salmon restoration, and planted the seed for the Coastal Salmon Restoration Initiative.
Cultivating this seed, Governor Kitzhaber intended to coordinate and expand the existing efforts
of state and local government, industry, and watershed restoration groups to improve conditions
for salmon in Oregon. He believed that a greater awareness of how our actions affect salmon
would help us make voluntary changes to protect them and the natural systems upon which they,
and we depend. He believed that with greater citizen awareness and participation, our existing
base of environmental laws and regulations would be sufficient to protect coho, and more
effective than a new system of federal regulation.
Kitzhaber knew federal coordination and support would be essential to the success of the state's
effort. He planned to work closely with the NMFS, and committed to have a draft recovery plan
prepared in time for the NMFS decision whether to list coho under the ESA on the Oregon coast.
Spring through Fall 1996 – Translating vision into action

One of Governor Kitzhaber's first actions was to establish a team approach to salmon recovery,
and in doing so, initiate a level of state agency coordination never before achieved. For decades,
state agencies had worked independently to administer policies and programs that in various
ways affected salmon. Regulation of fishery harvest, production of hatchery fish, water quality
and quantity management, and a wide variety of habitat protection, alteration, and restoration
activities occurred without an understanding of how these actions were, or could, collectively
affect salmon and streams. By taking a team approach, bridges of communication and
cooperation were built throughout Oregon.
Kitzhaber created three initial teams to develop a state recovery plan for coastal coho salmon. A
Policy Team, made up of natural resource agency directors and a NMFS representative, met biweekly with the Governor to oversee development of the plan and track progress during
initiation. A Planning Team comprised of agency leaders worked with stakeholders and agency
constituent groups to develop salmon restoration measures for the plan. An Outreach Team of
agency communication specialists communicated with stakeholder groups, local government,
citizens and the media on the state's plans and progress.
While the coordination of state agencies was an important step, Kitzhaber recognized that the
impetus to restore Oregon's salmon and streams must come from communities and landowners
with knowledge of local problems and ownership in solutions. Many watershed councils and
volunteer groups throughout the coast were already engaged in restoration work, some using state
funds from the Watershed Health Program. Kitzhaber committed to work with State Legislators
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to augment state resources for local restoration work, and to reinforce the grass-roots efforts of
citizens with those of government.
During development of the plan, timber, agriculture, fishing and mining industries, local
governments and others stood firmly behind Kitzhaber in his effort to lead salmon recovery.
Many members of the environmental community, however, remained skeptical of the ability of
Oregon's industries, governments and citizens to make voluntarily changes significant enough to
save salmon from extinction. They supported local voluntary action, but felt that regulation was
crucial to halt activities harming salmon and to protect their stream habitat. For this reason, most
environmental groups supported Kitzhaber's approach, but lobbied for federal use of the ESA
and new regulation to protect coastal coho.
Environmentalists also called for a reliance on scientific information to guide Oregon's plan and
extensive scientific review to ensure actions in the plan would produce the desired benefit for
salmon. Kitzhaber shared this view – having practiced emergency medicine for 13 years, he
understood the importance of a strong scientific basis for action. He created a team of state and
federal agency scientists to evaluate salmon recovery efforts and measure changes in salmon
populations. The team involved a broad array of university and industry scientists in review of
the state's plan.
In September and October 1996, Kitzhaber unveiled the Oregon Coastal Salmon Restoration
Initiative and called for extensive federal, scientific, and public review. During this same time,
implementation of the federal Clean Water Act was drawing heightened attention to water quality
management in Oregon. A newly revised list of Oregon waters that failed to meet water quality
standards included 870 stream segments, and directed development of water quality management
plans to improve each. In addition, several environmental organizations were pursuing a ballot
measure that would have required the fencing of all stream banks to exclude livestock and protect
stream health. To address these issues, Kitzhaber convened a group of environmental,
agricultural, and timber interests, agencies, and others to cooperate and formulate a plan. The
result was the Healthy Streams Partnership Agreement, containing specific agency and industry
measures to improve water quality statewide – an essential counterpart to the state's efforts to
recovery imperiled salmon.
Winter through Spring 1997 – Adoption of the Plan
Reviews of the Oregon Coastal Salmon Restoration Initiative were diverse, but generally
constructive and supportive. After receiving feedback from the American Fisheries Society,
numerous environmental groups, federal representatives, industry leaders, invited scientists and
the public, the plan was updated and presented to the Oregon Legislature for further review.
Throughout the 1997 legislative session, industry representatives, stakeholders, citizens and the
Governor worked with legislators to gain support and adequate funding for the plan. Funding
was critical to demonstrate Oregon's commitment to salmon recovery to the NMFS. Proving this
commitment, Oregon's timber, fishing, and aggregate mining industries pledged $15 million to
support the plan. The timber industry volunteered a tax on all timber harvested in the 1997-1999
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biennium, amounting to approximately $13.6 million. The fishing industry imposed additional
license fees to generate approximately $1 million for the plan. The aggregate mining industry
contributed approximately $400,000 to salmon and stream restoration through industry dues.
To match this support, the Legislature committed $15 million from the state's general fund and
approved Oregon's recovery plan. In the 1997-1999 these public and private dollars would fund
programs to restore salmon and streams, provide grants to watershed councils doing local
restoration work, and establish 45 new agency positions to provide technical assistance to
councils. The Healthy Streams Partnership Agreement was made part of the plan, thus formally
combining the Oregon's efforts to restore salmon, water quality and watershed health.
The Legislature established committees to guide and oversee the implementation of Oregon's
recovery plan. The Healthy Streams Partnership Committee was created to solidify stakeholder
participation, with representatives from timber, farming, ranching, mining, environmental and
business interests. The Independent Multidisciplinary Science Team was formed of university
and other scientists to review key scientific principles of the plan and recommend changes in the
spirit of adaptive management. The Joint Legislative Committee for Salmon and Stream
Enhancement was established to guide implementation of the plan and oversee local funding
decisions. The existing Coastal Salmon Restoration and Production Task Force, with
representatives from commercial and recreational fisheries, was directed to consider ways to
better manage hatcheries and protect wild salmon runs.
In the spring of 1997, the newly named Oregon Plan for Salmon and Watersheds was released.
The broadly supported mission of the plan was to restore native fish populations – and the
aquatic systems that support them – to productive and sustainable levels that will provide
substantial environmental, cultural, and economic benefits.
That same spring, in anticipation of a federal decision regarding coastal coho, the State submitted
the Oregon Plan to the NMFS. Finding the plan to be a rigorous, comprehensive approach to
salmon restoration, the NMFS deferred the ESA listing of coho on most of the Oregon coast.
Summer 1997 through Summer 1998 – Implementation of the Plan

In the months following the NMFS decision, a coalition of environmental groups initiated a
lawsuit challenging the federal deferral to the Oregon Plan. Many local groups, stakeholders and
agency leaders, however, were eager to prove the value of the state's community-based approach.
In the summer of 1997, Oregon launched into full implementation of the Oregon Plan. With new
state funding and private contributions, local watershed councils did restoration projects,
monitored stream conditions, and worked to engage landowners in their community. Armed with
economic incentives and a restoration focus, Soil and Water Conservation Districts worked with
councils and assisted landowners with projects to protect streams and salmon on their property.
Using revised guidelines in the Forest Practices Act, forest landowners upgraded stream culverts
and roads, left large trees standing on stream banks, and placed logs in streams to create habitat
for salmon. With planning and technical assistance from the state, agricultural landowners
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worked on water quality management plans to reduce pollution from farms and ranches, screen
irrigation diversions, and restore stream banks. Under Kitzhaber's continued direction, state and
federal agencies coordinated recovery projects, monitoring, and outreach, and strengthened
support to local watershed restoration groups.
During the summer of 1997, Governor Kitzhaber initiated a second major planning effort to
address declining steelhead populations in lower portions of the Columbia River and along the
Oregon coast. Populations of steelhead trout, suffering pressures from harvest, hatcheries and
degraded stream habitat, were considered by NMFS candidates for ESA listing. Kitzhaber
directed the development of recovery actions specifically designed to restore Lower Columbia
River and coastal steelhead, and added these measures to the Oregon Plan with the Steelhead
Supplement in February 1998.
Meanwhile, environmental groups challenging the federal deferral of coho recovery to Oregon
were making headway in court. In June 1998, a federal Magistrate ruled that the NMFS should
not have deferred to the Oregon Plan because it was largely based on voluntary action and had no
binding authority over future State Legislatures. The NMFS was directed to reconsider the
listing of coastal coho within the bounds of the Magistrate's decision. Thus, in the summer of
1998, the NMFS rescinded the initial deferral and initiated a listing of "threatened" for Oregon
coastal coho.
The listing announcement caused a great deal of uncertainty, frustration, and for some a loss of
confidence in Oregon's ability to restore salmon and water quality. A new fear of violating
federal regulations caused some landowners to back away from planned restoration work. In
addition, a clause in the voluntary tax imposed by the timber industry cancelled this important
revenue source for Oregon's recovery efforts when the listing took effect. A revenue shortfall of
approximately nine million dollars joined the frustration of many Oregonians who were working
to restore salmon. The state's commitment to the Oregon Plan endured in spite of the listing,
however, and in the fall of 1998 the State Emergency Board approved funding to cover the
shortfall. In the months that followed, the continued leadership of dedicated citizens,
stakeholders, elected officials and Kitzhaber slowly rebuilt confidence and enthusiasm for
Oregon's restoration efforts.
Fall 1998 to present — New directions
Unmatched leadership and vision brought Oregon farther down the path of species recovery than
any other state. This leadership continues to unite stakeholders, citizens and government in a
common pursuit, and drives the Oregon Plan in new directions today.
In the fall of 1998, Kitzhaber expanded the Oregon Plan to the urban forested and agricultural
watersheds of the Willamette Basin, home to seventy percent of all Oregonians. The urban
Willamette Valley posed distinct challenges to salmon and watershed restoration, different than
those in the rural coastal watersheds where the focus of the Oregon Plan was placed. To contend
with these challenges, Kitzhaber chose to place oversight of recovery efforts not with
government, but with those who have the greatest influence in the valley. He called together a
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diverse and powerful stakeholder group representing all sectors of the urban Willamette Valley.
Named the Willamette Restoration Initiative, Kitzhaber charged this group with developing a
strategy to restore water quality and Willamette River salmon runs that involves business,
industry, schools, residents and other urban groups. The Willamette strategy would mirror the
fundamental elements of the Oregon Plan, including community-based action, public-private
cooperation, monitoring, accountability and adaptive management. Presently, a great number of
Willamette Valley stakeholders are working on the strategy, and plan to produce a draft in the
upcoming year.
The 1998 listing of coastal coho under the ESA nullified the original 1997 agreement between
the State of Oregon and the federal government to implement the Oregon Plan to restore the
species. Thus, in January 1999, Kitzhaber released an Executive Order reaffirming the value of
Oregon's efforts and expanding the scope of Oregon Plan significantly. Moving closer toward a
true multi-species approach, he directed state agencies to protect and restore all salmon species
and watersheds throughout the state. With this expanded scope, he called for the development of
measurable goals and objectives for restoration, as well as regional priorities for local recovery
efforts. Today, state agencies, various stakeholders and local groups are considering how to best
prioritize restoration efforts on local, regional and statewide scales.
The 1999 State Legislature, taking advantage of voter-approved financing for salmon recovery
efforts, increased funding for the Oregon Plan in the 1999-2001 biennium. In the fall of 1998,
Oregon voters approved Measure 66, dedicating 15% of Oregon's lottery proceeds to salmon and
parks over the next 15 years. The 1998 election saw recent record low levels of voter turnout,
and the majority of funding initiatives on the ballot were soundly rejected. Funding for salmon
and parks, however, passed by a wide majority, indicating substantial political support and
growing concern for these important resources. State legislators increased funds for local salmon
and watershed restoration work from $21 million in 1997-1999 to $32.6 million in 1990-2001.
Throughout the session, progress made in salmon and watershed restoration was scrutinized and
questioned, and aspects of the plan were modified and improved. The political influence of
citizens and stakeholders involved in the Oregon Plan was instrumental in these changes, and had
clearly increased since the last legislative session.
Now, with just more than three years remaining in Governor Kitzhaber's term, much attention is
turning toward how to institutionalize the Oregon Plan – how to ensure it will continue to live
and grow under new state leadership. Many citizens, landowners, and stakeholders will reply
that it already is institutionalized – that it is owned by the people of Oregon who live, work and
play in their watersheds, and who know and care about what happens there. Indeed, 91
watershed councils are now working toward salmon and watershed restoration statewide and are
powered by a growing number of dedicated citizens. Others, fewer, will voice skepticism that
the Oregon Plan will live beyond Kitzhaber, and repeat the need for regulation to force change.
Strategies to institutionalize the Oregon Plan will be tried and tested over the next three years.
Proof of success lies in two potential legacies. One is a political legacy that Kitzhaber can leave
for Oregon. The other is a healthy environment, with strong, wild salmon, that Oregonians can
leave for future generations.
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Appendix 4: Restoration Article, "Reversing the Trends: Setting Goals for
the Oregon Plan"

An article by Mikell ()Mealy, submitted to "Restoration: A Newsletter about Salmon, Coastal
Watersheds and People", Oregon Sea Grant, Fall 1999.

In one life cycle, salmon link landscapes to seascapes, span public and private lands, tie rural
streams to city sewers. Thus salmon connect all areas of Oregon and all Oregonians. Salmon
feel the effects of commercial and recreational fishing, forestry and agricultural practices,
hatchery-raised fish, dams and road culverts, irrigation diversions, and urban and rural water
pollution as they journey from mountain peaks to the ocean and back. The Oregon Plan for
Salmon and Watersheds emerged from a recognition that nearly all Oregonians have contributed
to the decline of salmon in some way, and therefore, all Oregonians can contribute to recovery.
The Oregon Plan for Salmon and Watersheds is a comprehensive initiative designed to reverse
the direction of recent trends in salmon and watershed health. State agencies, stakeholder groups
and citizens crafted programs and actions to improve harvest and hatchery management, restore
streams and adjacent landscapes, eliminate barriers to up-stream migration, and engage people
across Oregon.
The plan captured a new energy and momentum for state-led restoration. Voluntary grass-roots
efforts were acknowledged by Governor Kitzhaber and others as an essential foundation for
successful restoration. A vision of cooperation between state and federal government was
unveiled. A reliance on science to guide restoration efforts was emphasized, and a rigorous
monitoring program and independent scientific oversight process was proposed. Deeply rooted
political boundaries were crossed as Republican and Democrat leaders, and public and private
interests came together to strengthen the plan. Finally, it was recognized that achieving
restoration would require learning, flexibility and change, and a commitment to adaptive
management was made.
Countering this enthusiasm, however, was a degree of uncertainty. Many environmental groups
questioned the strength of a plan that placed such confidence in voluntary efforts, and called for
federal regulation to protect declining salmon. Some resource users were wary of new pressures
to change land management practices and hesitant to endorse a state-led recovery effort. Even
some supporters of Oregon's initiative felt uncertain about the effectiveness of short-term human
actions to restore systems that had gradually eroded over many decades. Few, however,
questioned the real and immediate need to take action.
Thus, the 1997 Oregon Plan was a product of both new momentum and uncertainty. Restoration
actions, commitments, and funding strove to achieve a broad restoration mission instead of
developing time- and place-specific targets for salmon and watershed health. This reflected a
certainty about the direction in which Oregon needed to go, but also a degree of uncertainty about
how far and how quickly our actions could take us in that direction. Clear restoration goals and
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benchmarks were recognized as necessary to the success of the plan, but leaders were faced with
determining whether the time required to establish goals would be best invested before or after
beginning restoration work. Jay Nicholas, principle writer of the Oregon Plan reflected on the
strategic decision made. "We decided that the direction of improvement was so clear that it was
better to get our society moving in that direction first, and then to take the time to develop clear
goals."
The new actions and coordination mechanisms within the plan would be scrutinized, tested, and
refined with time. An improved understanding of our ability to restore salmon and watershed
health would be gained through plan implementation, and this understanding would, in turn, set
the stage for developing goals.

The need for goals
Today, scientists and citizens are tracking changes in salmon and watershed health and asking
whether changes are a result of the Oregon Plan. As we learn from the effects of our actions and
make greater commitments to restoration, attention is turning toward how much needs to be
done. Citizens, stakeholders, scientists and policy-makers are asking how much stream bank
must be protected, how much new habitat created, how much must water quality improve, and
how many salmon must we see to declare recovery.
Oregon is now in need of measurable goals and objectives for salmon and watershed restoration
for a number of reasons. First, measurable goals are needed to evaluate the effectiveness of the
Oregon Plan in making progress toward its restoration mission. The Independent
Multidisciplinary Science Team, established in 1997 to provide scientific oversight of the plan,
has called for goals to that assess the combined effectiveness of state and federal agency
restoration measures.. Various other public and private groups have requested goals to enhance
accountability and assess restoration progress of the plan.
Second, statewide and regional goals are needed to help establish state agency restoration
priorities. In January 1999, Governor Kitzhaber issued an Executive Order expanding the
Oregon Plan from coho and steelhead on the coast and lower Columbia River to all salmon
species throughout the state. This presented a challenge to many state natural resource agencies
that had focused recovery and monitoring programs on coastal coho and lower Columbia
steelhead. In his order, Kitzhaber recognized the need for statewide and regional goals to help
prioritize agency programs and develop workplans to reflect the expanded species and
geographic scope of the Oregon Plan.
Third, goals are needed to coordinate the allocation of state restoration funds to local groups and
to provide greater direction to local restoration work. The 1999 State Legislature increased
funding for local restoration work and created the Oregon Watershed Enhancement Board to
grant state dollars to watershed councils and other restoration groups. The 1999 legislation
recognized the need for statewide and regional goals to inform Oregon Watershed Enhancement
Board funding priorities and coordinate funding decisions of other state agencies. Together,
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goals and funding priorities would provide restoration guidance that local groups could consider
in watershed planning and restoration work.
Finally, clear, tangible goals are needed to help citizens, stakeholders, and local governments
better understand the Oregon Plan. Many people today remain unaware of the problems facing
salmon and the ways their daily activities affect water quality and watershed health. Improving
awareness and creating opportunities for people to become more involved in restoration is a
long-term, challenging task. An important part of this task is stimulating thought and discussion
on the future of salmon and water quality in Oregon - articulating and sharing our goals. The
development of Oregon Plan goals is an opportunity to engage citizens, stakeholders and
governments in the creation of a shared vision

What might goals look like?
Other large-scale ecosystem restoration programs offer valuable models of effective goals and
goal-setting methods that could be applied to the Oregon Plan for Salmon and Watersheds. In
examining the goals of several of these programs nationwide, a number of common qualities
emerge as essential to establishing effective goals.
First, species and ecosystem restoration goals are organized in a framework based on a strong
mission statement and providing targets for many implementation levels. Overarching principles
often accompany the mission to describe relationships between ecological, social, and economic
systems and to provide guidance for program implementation and goal-setting. Broad,
qualitative goals apply the mission to major components of the ecological and social system. As
examples, goals might state intentions to restore the abundance, distribution, and life history
diversity of wild salmon populations. Or, goals might address enhancement of stream channels,
riparian areas, wetlands and estuaries to ensure watershed health for fish and people. Many
quantitative objectives specify each goal, applying it to different regional and local conditions,
and providing a measure of progress toward goals. Objectives might specify for a region or basin
the amount of species restoration to occur (i.e., the condition or size of salmon populations), the
amount of habitat restoration to occur (i.e., the quantity of riparian area improvement), or amount
of water quality change (i.e., changes in sediment levels or stream temperatures). Time and
place-specific targets might be set locally for each objective, providing measurable benchmarks
and indicators for local restoration groups. In Oregon, watershed councils might apply regional
objectives to local watershed conditions to determine local restoration targets. While
hierarchical goal frameworks vary greatly among different restoration programs, most
incorporate these aspects to provide guidance and accountability at multiple levels - i.e.,
statewide, regionally and locally.
Second, goals are established by a group that represents all social, economic, and ecological
aspects of the ecosystem restoration effort. The composition of such groups vary with the scope
of both the restoration effort and of the management and stakeholder entities involved. Some
restoration programs have placed goal-setting entirely in the hands of a science advisory group,
comprised of social scientists, economists, and an array of biologists, ecologists and
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physical scientists. Others have charged inter-agency teams of government leaders with
establishing program goals and benchmarks. Still others have involved a diversity of
stakeholders, scientists, government officials and citizens in the process. Overall, the
development of effective goals requires the participation of those who will be responsible for
upholding and ultimately achieving the goals.
Third, effective goal frameworks include a mechanism to track changes and determine trends
over time. Most large-scale ecosystem restoration efforts include a comprehensive monitoring
program that uses indicators of ecological and social change to assess progress toward restoration
objectives and goals. To highlight and maintain the important connection between restoration
goals and observed ecosystem change, indicators are often made an integral part of the goal
framework. Some programs have associated select indicators, such as nitrogen concentrations or
acres of wetland grasses, directly with program objectives and repeatedly use those indicators in
progress reports to elected officials or in outreach materials to citizens. Association and regular
use of indicators in these and other ways has enhanced program accountability and public
support.
Finally, effective goal frameworks include mechanisms that provide feedback on the progress
made over specified time periods. To adapt the management of restoration over time, regular
periods of evaluation are planned, and the actual progress is compared to the expected progress.
Then either the plan expectations or, more often, the plan actions are modified. Restoration
programs have cited the value of specifying feedback mechanisms and periods of evaluation for
program planning and reporting purposes.

Creating a template
In the year 2000 and beyond, citizens, stakeholders and local governments will be involved in
determining statewide, regional and local goals for the Oregon Plan. An important part of this
process will be to consider existing federal and regional goal statements for salmon and
watershed health that presently guide restoration. Oregon Plan goals need not invent a new
direction, but utilize and build on what has already developed. More important to the goalsetting process will be local involvement and leadership. State government leaders will act to
facilitate the work of citizen leaders, stakeholders, scientists, and local governments at statewide,
regional, and local levels to clearly articulate meaningful goals.
The process of determining goals will prove a unique and important learning tool. It will propel
a culmination of scientific knowledge on salmon populations, watershed function, and ecosystem
indicators regionally and statewide. It will combine this knowledge with societal desires for
future ecosystem conditions. It will result in a judgment that best reflects our present
understanding and restoration intent. What initially develops will be a template for testing,
consideration and improvement, as was the Oregon Plan in the spring of 1997. Determining
restoration goals will be an opportunity to practice adaptive management - a tenet of the plan - to
take an important step, make needed decisions, and commit to modifying our actions as we learn
from them.
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