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EVALUATING ENVIRONMENTAL, SOCIAL, AND ECONOMIC IMPACTS OF WATERSHED ENHANCEMENT ACTIVITIES

Introduction
Community based natural resource management (CBNRM) is a major development in environmental policy around the world.  CBNRM
  entails local, place-based projects, programs, and policies that aim to “meld ecology with economics and the needs of community in pursuit of symbiotic sustainability” (Weber, 2000, p. 238; emphasis added).  Local watershed stewardship organizations are one of the most common types of CBNRM efforts, and Oregon’s watershed councils are a leading example.

Effective implementation of CBNRM requires, among other things, an ability to assess outcomes.  CBNRM outcomes are the final products, both direct and indirect, of specific actions taken to promote “symbiotic sustainability,” a healthy environment and a healthy community.  Assessing outcomes has been problematic, however.  For example, the Oregon Watershed Enhancement Board (OWEB), the state agency that supports Oregon’s watershed councils, has a set of performance measures that are used to evaluate projects.  However, these focus exclusively on environmental benchmarks (e.g., water quality, fish health, presence of invasive species).  From the viewpoint of sustainability, it is important to consider the economic and social effects of projects as well—but to date OWEB has not had sufficient resources in place to consider economic and/or social measures.
This project is an attempt to demonstrate the feasibility of measuring the local civic engagement and economic outcomes of the restoration, education, and other activities of watershed stewardship organizations, using Oregon’s watershed councils as a case in point.  This report documents the first year of what is envisioned as a five year study.  We begin by exploring in more detail CBNRM and its manifestation in OWEB and Oregon’s watershed councils.  We then present an analysis of the opportunities and problems of outcome measurement, based on a review of the relevant literature.  Next we describe the results of a series of interactions with Oregon watershed professionals regarding the utility and practicality of implementing outcome measures in Oregon watersheds – what we did and what we learned.  We end with a discussion of the next steps in this project.
Background and Purpose of the Project

The emergence of CBNRM is one of the most significant developments in natural resource management in recent years. In a break from previous approaches, advocates of CBNRM “champion the role of community in bringing about decentralization, meaningful participation, cultural autonomy, and conservation” in resource planning and management, (Agrawal & Gibson 1999, p. 630).  The central focus of CBNRM is the environment, of course.  However, it explicitly considers the local economy and community as well.  It holds that “ecological integrity, economic opportunity, and community are inextricably linked in the long run” (von Hagen & Fight 1999, p. 3).  Its approach is highly participatory.  It “seeks to alter the top-down, ‘environment-over-economy’ approach of the contemporary environmental regulatory framework by infusing decentralized decision making, stakeholder collaboration and citizen participation” (Hibbard & Madsen, 2003, p. 703).  

Although CBNRM is a global phenomenon (Brosius et al.1998; Lane and McDonald 2005; Pagdee et al. 2006), it has had an especially profound influence in the U.S.  Cortner and Moote (1999) have speculated that the United States is entering the first resource management paradigm shift since the end of the 19th century.  And Wondolleck and Yaffee (2000) claim that we are “in a period that is as significant as the period one hundred years ago when President Theodore Roosevelt, Gifford Pinchot and others invented a set of principles for management of public resources” (p. xi).
CBNRM has been touted by the Western Governors Association (Western Governors Association 2005) and the Western Water Policy Review Advisory Commission (Western Water Policy Review Advisory Commission 1998), among others. It is in wide use around the West.  By one estimate resource management collaborations grew by a factor of 10 during the 1990s (Kenney 2000).

Most of these efforts center on water policy and management and Oregon has been in the vanguard in putting CBNRM into operation through its local watershed councils and OWEB.  The central purpose of OWEB and the watershed councils is environmental restoration and management.  Reflecting the principles of CBNRM, though, Oregon law (ORS 541.353) declares that “the long-term protection of the water resources of this state, including sustainable watershed functions, is an essential component of Oregon’s environmental and economic stability and growth” (emphasis added).  Consistent with this, OWEB declares in its vision statement that its purpose is “to help create and maintain healthy watersheds and natural habitats that support thriving communities and strong economies” (emphasis added).

Concretely, OWEB provides financial support and technical assistance in support of more than 80 local voluntary organizations – watershed councils – that are working to restore salmon runs, improve water quality, and strengthen ecosystems that are critical to healthy watersheds and sustainable communities.  Watershed councils typically consist of representatives from public agencies, utilities, businesses and land owners, environmental groups, economic development groups, businesses, and tribes (Hibbard & Lurie 2005).
In spite of the acknowledged connection between healthy ecosystems and thriving communities and economies, little has been done to monitor economic or social outcomes.  In contrast, it appears that OWEB has invested substantially in trying to develop ecological monitoring on a watershed scale.  Some highlights from their Strategic Plan include:

· In June 2000, OWEB authorized investing up to $412,000 to complete mapping of stream networks, salmon distributions, and water quality limited streams in Oregon… as an important foundation for local and state monitoring efforts.

· In September 2000, OWEB invested $63,995 in fish monitoring projects critical to evaluating restoration effectiveness in the Rogue Basin and South Coast.

· OWEB monitors the progress of local restoration work statewide with the Watershed Restoration Inventory.

Finally, OWEB created a Monitoring and Reporting page primarily for the purpose of assisting watershed councils with reporting the following information:

· Instream Activity

· Riparian Activity

· Wetland or Estuary Activity

· Upland, Grazing and Irrigation Management

· Road Activity

· Fish Passage Improvements

· Urban Impact Reduction Activity

· Project Monitoring Activity

These efforts represent a strong start in evaluating watershed councils.  To move beyond environmental measures we examined what the scholarly literature has to say us about considerations for the creation of outcome measures, including technical issues, and some of the challenges inherent in social and economic outcome measurement.
Issues in Outcome Measurement
Initial Considerations for Outcome Measures

While there is very little published on “outcome measures,” much has been published on neighborhood or community indicators (Phillips 2003; Sawicki and Flynn 1996), as well as on the evaluation of natural resource management (Conley and Moote, 2003).  Two guiding principles can be gleaned from the community indicators literature.  First, both experts (including agency officials, scientists and academics) and residents should be involved in the process of developing the indicators.  Second, the indicators should be useful for citizen action, management of the watershed stewardship organization, and policymaking (Conley and Moote, 2003).  Essentially, outcome measures should be created in a collaborative process – in the same spirit as all other initiatives in CBNRM.

Prior to starting outcomes measurement, the evaluators need to identify who is going to do the evaluating, and what is going to be evaluated.  Evaluators should be involved with the collaborative process that they are evaluating, including its process, history and context (Conley and Moote, 2003).  However, the evaluator should not be so involved as to compromise their objectivity.
The process of devising outcomes measures should take into account:

· The objectives or intent of the natural resource management initiative

· The instrumental assumptions underpinning the implementation of the initiative

· The objectives or intent of the evaluation itself

· The feasibility and practicality of methods given the resources available

· The constraints of the context of implementation (Bellamy et al., 2001)

Additionally, the specific outcomes to be measured should be identified and well-defined.  Outcomes might include the result of the collaborative process, with goals such as opening communication channels, providing watershed education to all stakeholders, providing dispute resolution, or even attending meetings.  Or they might be on-the-ground results; Bellamy et al. (2001) state that “the outcomes of an initiative relate to the anticipated and unanticipated impacts of those products and the implementation process for the initiative, such as improved adoption on-farm of sustainable practices, improved water quality or more accountable land development and planning processes” (p. 414).  
Researchers also need to identify the scale of outcome measurement, and to differentiate this from the geographic unit of analysis.  Rather than simply choosing a convenient unit of analysis, a researcher should choose the scale based on how the outcome measure will eventually be used in the organization, community, or future policy (Sawicki and Flynn, 1996).  Additionally, larger-scale measures are more general in focus than community or watershed-based measures, and thus may be less useful for future policies and actions.  

In Community Indicators, Rhonda Philips (2003) identified some of the uses and limitations of system and performance indicators.  For example, while systems indicators are useful for organizational goal setting for collaborative processes because they identify the complexities of systems, they are difficult to design so that they accurately and realistically reflect the target to be measured.  One limitation is that the measurement products are a compromise of scientific accuracy and the needs of decision makers.  Additionally, it is difficult or impossible to control for all of the factors in a system.  This point is especially relevant for watershed councils, where for example, salmon populations may be more affected by obviously uncontrollable, distant oceanic conditions than by local watershed council actions.

Finally, there are many suggestions and guidelines offered in the literature for selecting appropriate and successful indicators (or outcome measures).  For example, Philips suggests that indicators need to have:

· Validity

· Relevance

· Consistency and reliability

· Measurability

· Clarity

· Comprehensiveness

· Cost-effectiveness

· Comparability

· Attractiveness to the media

Additionally, she provides a list of pitfalls to avoid.

· Overconfidence

· Incompleteness

· Dependence on a false model

· Measuring what is measurable rather than what is important

· Over-aggregation

Standards for Comparison:  Limitations

Conley and Moote (2003) outline three main standards for comparison when devising an evaluation.
Comparing a Collaborative Effort with Its Goals.    The limitations with this approach include that this type of evaluation does not assess the appropriateness of the goals or the assumptions behind them.  Additionally, researchers do not always have clearly defined and uncontested goals.  

Comparing Multiple Efforts.    This type of evaluation can show how different outcomes result from different processes or collaborative approaches.  The authors also suggest the possibility of evaluating components of a system, rather than the system itself.  This suggestion is made in the context of a process evaluation, but I think that it is also useful in outcome evaluation.  

Comparing Collaborative Efforts to Theories.    One challenge with this approach is that the links between theory and outcomes are rarely proven.  There may also be limitations to the usefulness of the study for future policy and watershed council application. 
Evaluation Methods

Conley and Moote (2003) put forward three evaluation methods.  Two of them are outlined below.  The third method they suggest is a process evaluation.  This may be relevant to outcomes measurement by providing a background or context within which to evaluate outcomes.  It also allows the evaluators to link process variables to outcomes.  Multiple methods should be used to increase the validity of the findings.    

Measuring Tangible Outcomes.    One obvious point is that this is easiest when outcomes are readily quantified, and where sufficient data exists to create a comparison study.  Secondly, establishing causation is difficult.  This also may ignore many crucial factors including: mutual learning, perceived fairness of the process or outcome and conflict abatement.  

Measuring Participants’ Perceptions.    This should identify social changes between stakeholders – including attitudes, opinions and trust.  This may take the form of group self-assessments to rank outcomes and alternatives.  Unfortunately, results are limited to the participants’ perceptions, reducing the study’s validity.
Special Challenges with Social and Economic Outcomes Measurement

Sawicki and Flynn (1996) describe what they call the “people versus place conundrum.”  The continual migration of people into and out of communities – watersheds in our case – poses a challenge to measure the effect of a policy on a spatially delineated population aggregation over time.  To resolve this problem, the authors suggest three main types of indicators:

· Micro- measures characteristics of individual residents
· Aggregate- statistical aggregation of people and households in one place at one time

1. a description of the area
2. statistical aggregation of people and housing units at one point in time

· Spatial- an area itself without reference to a specific population

1. individual over time
2. place over time

The problem with microdata is that they are almost nonexistent.  Another challenge is that microdata are difficult to use in longitudinal studies because people may move or die before the end of the study.  One example of aggregate data is the U.S. Census.  However, this type of data is not available for small areas because of problems with anonymity and statistical reliability.   

Sawicki and Flynn also warn of the “distorted results of relying solely on place-based policies” (1996, p. 175).  For example, there is the possibility of a policy affecting an unintended or unrelated outcome.  One example from community indicators is a mis-specified subsidy aimed at low-income populations.  If the policy is place based rather than people based, then the rich in a poor neighborhood may receive the subsidy and the poor in a rich neighborhood may receive nothing.  Therefore, it is imperative that indicators/outcomes measure changes in both places and people.  

Establishing causality between actions or policies and outcomes is one of the main challenges of outcome measurement.  Factors that contribute to this problem for social and economic measures include:  

· people are mobile
· the causes of change are varied- and include inhabitants themselves
· neighborhoods or watersheds are- to a degree- products of self-selection
· cause and effect are difficult to distinguish

Suggestions to sort out cause and effect include:

· isolate narrow areas of research
· avoid large-scale models of indicators and neighborhood/watershed change
· research and understand the factors involved in change on a watershed scale

New Generation Indicators

Community and Quality of Life (2002), published by the National Research Council, discusses livability community indicators.  This study argues strongly for evaluators to use new and innovative indicators that provide a more detailed and systemic picture of community.  For example, a “traditional place-based indicator” may simply measure median income, whereas a “new generation livability indicator” may measure hours of paid work at the living wage.  Again, rather than unemployment, one may measure the diversity of the job base.  Essentially, the evaluator should challenge their traditional or initial indicator/ outcome ideas, and question whether or how thoroughly these measures precisely evaluate their intended target.
The authors offer the following “lessons of history” about indicator selection.

· Having a number does not necessarily mean that you have a good indicator

· Effective indicators require a clear conceptual basis

· There is no such thing as a value-free indicator

· Comprehensiveness may be the enemy of effectiveness

· The symbolic value of an indicator may outweigh its value as a literal measure

· Don’t conflate indicators with reality

· A democratic indicators program requires more than good public participation processes.  (Widespread participation may not be the best ‘indicator’ of whether an indicator project is really democratic.  Procedural justice will not automatically bring about substantive justice.  Social reports often have a political edge when not striving for consensus.)

· Measurement does not necessarily induce appropriate action

· Better information may lead to better decisions and improved outcomes, but not as easily as it might seem

· Challenging prevailing wisdom about what causes a problem is often the first step to fixing it

· To take action, look for indicators that reveal causes, not symptoms

· You are more likely to move from indicators to outcomes if you have control over resources

Key Considerations
From this review of the literature we have identified key considerations about outcome measures and indicators for the project at hand.
Community Indicators, not Outcome Measures.    In its original conception this project assumed that it would be useful and possible to measure the environmental, economic, and social outcomes of the activities of watershed councils.  The literature makes clear that this is difficult, if not impossible.  1) In an institutional and cultural milieu such as a watershed it is very difficult to demonstrate causation – to show that a given outcome was the result of a specific action by a specific group such as a watershed council.  2) Even when causation can be shown, the time between cause and effect is often too long to be of use to program managers or policy makers.  Therefore, rather than outcome measures that try to show the specific effects of watershed council activities, it may make more sense to use community indicators that to attempt to monitor the overall environmental, economic, and social health of a community.
Local Community Involvement/Participation.    In its original conception this project assumed that useful outcome measures and community indicators could be developed through expert analysis alone.  The literature makes clear the centrality of local culture and institutions to CBNRM.  Thus, for outcome measures and community indicators to be effective, their development and application must be a participatory process that jointly involves experts and relevant members of the local community.  Understanding how to measure requires special technical knowledge, but deciding what to measure requires special local knowledge.

Perceptions or Evidence?    In its original conception this project assumed that it would be possible to find hard measures of the environmental, economic, and social health of communities and watersheds.  The literature cautions that local data may not be available and that when they are they may not measure conditions that are of interest.  This leaves two alternatives.  One is to try to collect hard measures specifically for this project, which would be expensive and time-consuming.  The other is to abandon the search for hard measures and instead collect data on people’s perceptions of conditions in the watershed.  While the latter produces mostly subjective impressions, it is the most common approach in CBNRM.
Process or Substance?    In its original conception this project assumed that it would be most useful to try to measure the substantive changes in watersheds that result from CBNRM, rather than to assess CBNRM processes.  The literature confirms that there has been a great deal of work on CBNRM processes – for example building consensus or producing watershed assessments, but very little on substantive changes to environmental or socio-economic conditions.

Field Work
To ‘ground truth’ the conclusions we drew from the literature, as well as to identify additional issues, we held a series of meetings and interviews with expert informants, people who are engaged in CBNRM and/or evaluation across Oregon.  We spoke, often multiple times, with:
· Oregon Watershed Enhancement Board staff

· Tom Byler, Executive Director

· Ken Bierly, Deputy Director

· Allison Hensey, Policy Analyst

· Roger Wood, Grant Program Administrator

· Watershed Council Coordinators/Directors
· Alex Conley, North Fork John Day Watershed Council

· Dana Erickson, Long Tom Watershed Council

· Jeff Oveson, Grand Ronde Model Watershed Program

· Brian Wolcott, Walla Walla Basin Watershed Council

· Others

· Susan Lurie, researcher, Institute for Natural Resources, Oregon State University

· Rich Margerum, Associate Professor, Department of Planning, Public Policy & Management, University of Oregon

· John Moriarty, Statewide Coordinator, Network of Oregon Watershed Councils

· Jeff Tryens, Executive Director, Oregon Progress Board

As a capstone activity, we made a presentation at the annual meeting of the Network of Oregon Watershed Councils (Bend, November 3, 2005).  This session was attended by about 40 watershed professionals and citizen activists.  As hoped, the presentation stirred up a broad-ranging discussion of the issues facing watershed councils as they think about how to assess their work.
It is impossible to convey the richness of discussions we had with these expert informants, or to capture completely the many insights they offered.  Instead, we will take up two of their observations that are critical for fleshing out the key considerations from the literature.  Then we will present three important additional points brought up by one or more of the experts.
Probably the most important observation bearing on the lessons from the literature is that in most areas the watershed council is not the only entity working on watershed restoration and management.  It is usually part of what one expert informant called the local “watershed restoration machine.”  Depending on the specific local situation, other entities in the machine might include state and federal agencies with regulatory or administrative authority over land and/or natural resources; local governments or sub-governments, including natural resource and/or irrigation districts; private firms and landowners; and non-governmental organizations such as environmental organizations and economic development groups.
The concept of a restoration machine has particular salience for the idea of outcome measures.  If the outcomes of restoration efforts – social and economic as well as environmental – are the product of the collective effort of a number of entities rather than the local watershed council alone, it is impossible to tie particular conditions in a watershed to the actions of the local council.  This strongly supports the notion that this project should focus on community indicators of environmental, social, and economic health as the most appropriate evaluative measure.

The shift to community indicators clarifies two other issues raised in the literature.  First, indicators are measures of conditions, not processes.  Thus, while evaluating watershed council processes is an important undertaking, it should not be the focus of this project.  Second, indicators are not subjective perceptions, they are hard measures of conditions.  Therefore, despite the admitted difficulties of finding or creating hard measures at the local level (local community indicators), this project needs to make the effort.
Another critical observation from the expert informants reinforces the view from the literature that each watershed council (and watershed restoration machine) exists in a specific local culture and therefore has its own particular institutional characteristics.  In the view of the expert informants, the fact that all Oregon watershed councils have features in common because they operate under a common set of state laws, regulations, and policies is superceded by the unique cultural environment and institutional qualities of each watershed council (and watershed restoration machine).  It is therefore essential for this project to engage local communities in the process of creating or identifying their own indicators rather than aiming for a set of transferable, broadly applicable indicators.
In a related issue, some of the expert informants argued for the development of a set of geographically “scalable” indicators that could be applied at the local, regional, and state levels.  This would allow for a variety of useful comparisons among localities and regions and between the region or state and any particular watershed.  Although it is a worthy approach, it would be impossible to implement if the project pursues the notion of unique, locally relevant indicators.
Beyond their observations bearing on the literature, the expert informants also raised additional points based on their own experience.  First, they recommended that the project focus on economic and social outcomes.  They pointed out that watershed councils already monitor and report environmental outcomes for OWEB and other agencies, but that they have very little understanding of how to monitor economic and social outcomes.
Second, the expert informants reminded us of the classic concern that evaluations can yield negative results, providing political ammunition for ideological and political opponents.  They were especially distressed that this may occur due to methodological limitations, including the difficulty of establishing causation between watershed council actions and negative outcomes and again reminded us of the importance for the success of outcome measures to involve stakeholders in the creation of those measures.
Finally, some of the key informants suggested that it would be very helpful to have a “logic model,” a diagram that shows the links in the chain of reasoning about "what causes what," in relationship between watershed councils (or watershed restoration machines) and community indicators.

Next Steps
After sorting through the information from the literature and expert informants and carefully considering the suggestions from the latter, we have organized the following approach to demonstrating the feasibility of measuring the local civic engagement and economic outcomes of the activities of Oregon’s watershed councils.
Logic Model
To help us and the watershed councils think about what we are trying to measure we will use the following logic model.  It is adapted very slightly from the model developed by Sabatier et al. (2005).
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In brief, watershed stewardship organizations such as watershed councils operate in a specific community, watershed, and governmental context.  They call on their legitimacy to use policy outputs and civic capacity to produce watershed outcomes.  Those outcomes are in part responsible for altering the local context.  Community indicators attempt to measure the health of the local context.

Product
The goal of this project is to produce a handbook – probably available in hard copy and CD versions, as well as on-line – that explains and illustrates how interested watershed stewardship organizations can create a set of “triple bottom line” community indicators for themselves in the three areas of the environment, the economy, and civic engagement.  We have hopes that the on-line version can have an interactive, “ask the expert” feature.
It is important to bear in mind that we are looking at community indicators rather than outcome measures.  To reiterate, that means we are trying to measure the environmental, economic, and civic engagement health of the community.  We are not claiming or trying to measure a cause-and-effect relationship between specific actions of the local watershed council and specific outcomes.  Instead, we assume that the overall actions of the watershed council (and watershed stewardship machine) should be associated with positive trends in the environmental, economic, and civic engagement health of the community and that watershed councils would be interested in knowing what the trends are.  Positive indicators reinforce the activities of the watershed council.  And if the trends are less positive than hoped for, or even negative, that is also important for the watershed council:  it provides useful information about the possibility of considering new directions in its activities. 

Process
We envision a four-step process in developing the community indicators handbook for watershed councils.
1) Develop a set of preliminary community indicator measures for illustration purposes.  (Done:  See Appendix A.)
2) Using these preliminary measures as the basis for discussion, engage 5-6 geographically dispersed case study watershed councils (timeframe:  Spring-Fall, 2006) in a participatory process to develop pilot measures tailored to their particular goals and situation.  This discussion will focus on economic and civic engagement health.  For environmental health we will rely on the existing OWEB measures.

3) Once measures have been established for each watershed council, collect data for a period of 3 years (2006, ’07, ’08), and work watershed council and staff in the use of the measures.  (If time, resources, and the measures allow, we may collect data retrospectively – going back, say ten years – to build a longer timeline.)
4) Based on the case study experience, produce and disseminate the community indicators handbook for watershed councils (2009).  
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Appendix A

Ideas for Watershed Indicators

The following measures are listed for discussion purposes, to illustrate what might be involved if a watershed council or other watershed stewardship organization wanted to create its own indicators. 

Environmental

1. The percentage of species listed as threatened or endangered under the OR (or federal) ESA that have been delisted in the last year.

Supporting watershed restoration for the purpose of delisting endangered species (especially salmon) is one of the main OWEB responsibilities and many of the watershed councils in Oregon.  This is an OWEB State Performance Measure-PM#10.  Data Source: U.S. Fish and Wildlife Endangered Species Office.  

2. The percentage of monitored stream miles within key OWEB investment areas showing improved water quality (OWEB)

(or)


The percent of monitored stream sites with a.)significantly increasing trends in water quality; b.) significantly decreasing trends in water quality; c.)water quality in good to excellent condition (OPB)  

Water quality is both a final outcome measurement, and an indicator for other measures- including species health and safe drinking water.  Watershed council restoration and education efforts should have a direct effect on water quality (over a long period of time).  This is one of the OWEB State Performance Measures- PM#7, as well as an Oregon Benchmark- #78.  Data Source: Oregon Plan Monitoring Data and data collected by state and federal water quality management agencies, and nongovernmental partners (OWEB).  

3. The trend in monitored native fish populations in key OWEB investment areas.

Besides their importance in their native ecological web, native fish are economically valuable and important for local fishermen.  Just as with outcome #2, watershed efforts should directly affect fish populations.  This is an OWEB State Performance Measure-PM#5.  Data source: Oregon Plan Monitoring Data, and data collected by state and federal fish management agencies, and non-governmental partners.

4. Coastal Watersheds Only: Area of estuarine wetlands (tidal marsh/swamp habitat) compared to historical area (acres and percent)..  

Some of the greatest threats to Oregon’s estuaries include, the reduction in freshwater inflow, the impacts of nuisance species, continued physical alterations, excessive sediment and runoff pollution from local and watershed sources, and pressures associated with population and tourism growth. Watershed council activities can mitigate or reduce at least some of these threats.  This measure is listed in the OR State of the Environment Report as a key freshwater wetland indicator.  It is also an OR Benchmark- #77.  Data source: Oregon Division of State Lands (and possibly Oregon Department of Fish and Wildlife [ODFW]).
5. The percentage of wild native fish populations, including salmon, that are classified as healthy.

This question is similar to outcome #1.  However, this would include the proportions of fish that are diseased or deformed and exotic fish species.  Thirty-two species of freshwater invasive fish are now self-sustaining in Oregon, competing for food resources, and altering freshwater habitats.  Additionally, in the Willamette River, between Corvallis and Newberg, 20% of a sampled fish population contained skeletal deformities.  Watershed restoration work may, over time, increase the health of native fish while decreasing the proportion of invasives.  This measure is listed in the OR State of the Environment Report as a key freshwater fish indicator.  Data source: ODFW

6. Amount of riparian area protected from erosion.

Watershed councils frequently work with landowners, including farmers, to prevent riparian erosion.  

7. Measure of current aquatic and riparian diversity compared to what is expected.

Some watershed councils collect data on macroinvertebrates.  This measure seeks to compare this current data to expected diversity.

8. Number of most threatening invasive species not successfully excluded or contained since 2000.

State agencies and watershed councils have repeatedly identified invasive species as a major ecological threat to Oregon.  This measure seeks to chart watershed council progress in eradicating the most threatening of these invasives.  This is Oregon Benchmark #89.  Data source: ODFW
Economic

1. Net job change
While watershed councils are obviously not accountable to the state or localities for job change or other economic outcomes, they may affect job change within their watersheds.  First, watershed councils directly bring jobs to their regions with money that they pull in from outside sources.  Secondly, watershed restoration may spur recreation or other river-based employment.  (OR Benchmark #4)  Data source:  Oregon Employment Department
2. Economic diversification 
Oregon Benchmark #6 measures “Oregon’s national rank in economic diversification”.  A smaller-scale measure of rural communities’ ability to diversify their local economies could be very useful for councils’ planning and management.
3. Per capita income or median family income 
OR Benchmark #11 is: “Per capita personal income as a percent of the U.S. per capita income (U.S.=100%)”.  Benchmark #53 is, “Percent of Oregonians with incomes below 100% of the Federal poverty level”.  Direct economic investment through a watershed council accounts for some personal income within a watershed.  Additionally, improved watershed stewardship may attract future business or spur economic activity.  Possible data source:  Oregon Population Survey  
4. Pay per worker 

Both this measure, and the following measure present additional options for assessing economic health within a watershed basin.  We could then determine whether a correlation exists between the measure and watershed council activity.  This is OR Benchmark #12.  Data source: Oregon Employment Department.
5. Income disparity/ inequality 

This is OR Benchmark #13.  Data source: Oregon Department of Revenue
Civic Engagement
1. Volunteering.


Watershed councils typically rely heavily on volunteers.  This is OR Benchmark #30.  Data source: Oregon Population Survey
2. Voting (#31).

Watershed volunteering activities may spur a greater sense of citizenship or ownership over residents’ community affairs.  This may be illustrated through the percentage of the population voting.  This is OR Benchmark #31.  Data source: Oregon Secretary of State, Elections Division
3. Feeling of community.

Spillover effects from volunteer involvement with watershed councils may affect residents’ sense of community.  This is OR Benchmark #32.  Data source: Oregon Population Survey
4. Overall crime (per 1,000 Oregonians).

Watershed engagement may serve as a healthy output for attitudes that may otherwise lead to crime.  Watershed activities may also offer opportunities for young people in communities where they could otherwise get involved with criminal mischief.  This is OR Benchmark #61.  Data source: Oregon State Police
5. Measure of days spent recreating within the watershed.

An increase in the health and physical appearance of watersheds may lead to greater recreation within that watershed.  Possible data source: sales receipts from recreation-dependent businesses
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�/  CBNRM is known under a variety of names, including civic environmentalism, grass-roots ecosystem management, community based environmental management, and collaborative resource management.
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