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SHARED COMMUNITY STEWARDSHIP

Goal: Basin residents collectively commit to watershed stewardship by
understanding their impacts on, and contributions to, watershed health and
each other.

Individuals, organizations, and agencies across the basin are already actively engaged in
addressing their impacts on watershed health. Watershed councils and Soil and Water
Conservation Districts are playing critical roles in fostering resource stewardship at the local level.
In urban areas, municipal agencies and other local groups are also active in restoration efforts.

Every agency, enterprise, and individual resident of the basin contributes to activities that threaten
water quality and habitat health. For this reason, individuals, private enterprises, non-profit
organizations, and government agencies all must be engaged in efforts to achieve the basin’s
restoration goals.

Priority actionsto support stewardship effortsinclude:

- educating residents throughout the basin about their impacts on
water and habitat;
developing a unified plan to guide activities at all levels; and
providing adequate financial and technical support for local
efforts.

While regulatory approaches rely on rules and restrictions on behavior, a stewardship approach
depends upon the commitment of individuals and organizations across the region. Such
commitment cannot be mandated.

Asthe Initiative' s goal statement suggests, understanding is the foundation of shared community
stewardship. Incentives can also play an important role in encouraging stewardship. Establishing
clear goalsthat allow for a variety of approaches at local level will be another key element of a
basin-wide, stewardship-based restoration strategy.

Education for Increased Under standing

Educating basin residents about our impacts on the health of the basin and about how we can help
enhance the quality of the region’s ecological, social, and economic environment will be akey
element of arestoration strategy. The development of information and community education is
one of the key roles played by watershed councils (City Club of Portland 1999). Councils
undertake arange of activities, including education and consciousness raising about watershed
issues. The Yamhill Basin Council describes one of its primary activities as improving
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“knowledge about watershed conditions to help everyone — landowners to local government —
make better management decisions’ (Yamhill Basin Council, informational materials). Soil and
Water Conservation Districts (SWCDs) also play an important role in outreach and education in
the basin by assisting farmers in devel oping management plans and in accessing technical

assistance to support conservation efforts.

Municipal agencies are also helping educate communities about restoration efforts. Portland's
Bureau of Environmental Services has undertaken severa programs aimed at informing the public
about their role in protecting and enhancing watershed health. Their Stewardship Program, for
example, promotes citizen monitoring and watershed evaluation, provides training in stewardship
skills, and supports the formation of partnerships for watershed activities.

Involving communities in the development of indicators can also help local residents understand
their ecological, economic and social goals and can empower them to take action to achieve these
goals. The process of developing indicators can “bring many different sectors of a community
together, foster new aliances and relationships, provide al citizens with a better compass for
understanding community problems and assets, and drive community change” (Redefining

Progress 1999).

A regional entity like the Initiative can assist the educational efforts of local groups by developing
educational materials that simplify the complex relationship between a strong economy and
resource sustainability. The Initiative can dso assist loca efforts by developing and
communicating a“unified plan” for restoration of the entire basin, so that local groups understand
how their efforts fit into aregional framework. Sponsoring an annual workshop on the state of
the basin would be one way to help loca groups understand how their activities fit within the
larger context of the basin (Watershed Council Needs A ssessment 1999).

I ncentives for | nvolvement

The voluntary nature of stewardship efforts
makes the use of incentives particularly
powerful. Incentives may involve direct
financial assistance, educationa programs,
provision of appropriate information,
regulatory relief, public recognition, or
market-based mechanisms.

An effective incentive program should target
regional needs, but allow for local variation
in responses to these needs. Incentive
programs should also be cost-effective; easy
to understand, administer and implement;
acceptable to those they are targeting; and
flexible enough to adapt to changing
conditions (Vickerman 1998).

Regulatory Relief and Local Variability

One of the most critical elements of the success of the Natural
Community Conservation Planning (NCCP) effort in southern
Cdlifornia has been the ability to create incentives for all
stakeholdersto participate in this voluntary form of conservation
planning (Rempel et al. 1999).

This habitat conservation planning effort seeks to identify and
protect important habitat areas and their resident native speciesin
advance of land development (Gunderson 1995). The Plan
encouraged participation by providing a streamlined regulatory
process for compatible and appropriate devel opment.

Recognizing that sub-regions face different challenges and
constraints, NCCP developed different incentive programs
depending on the characteristics of local conservation plans. In
areas with alarge number of private landowners, state and federal
agencies agreed to contribute a portion of the acquisition,
management, and monitoring resources as an additional incentive
to private landowner participation.
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Clear Goals, Varied Means

A clear but flexible framework for action at the regional level can help support stewardship efforts
(Bradbury 1999). Providing a*unified plan” for the basin as awhole can help ensure that local
investments target priority issues that will contribute to the achievement of regional goals.
Without a clear regiona framework that directs efforts toward the health of the basin as awhole,
investments at local levels may be wasted.

Providing a clear regional framework will be particularly important in supporting water
management efforts. The issues of availability and seasonal flows that affect water quality and
habitat require coordinated action at a basin-wide level. Providing clear regional water
management guidelines can assist local efforts in water conservation.

While watershed councils and Soil and Water Conservation Districts (SWCDs) throughout the
basin need to share clearly defined goals to ensure that the health of the overall basin is restored
and maintained, they also need flexibility in terms of how they achieve these goals. Reliance on
local leadership facilitates efforts to incorporate ecological variability into management practices.
Local, state, and federal agencies need to recognize that every watershed community is different,
and alow for culturally and ecologically appropriate strategies at the sub-basin level.

Several examples of the ways that different SWCDs provide outreach help illustrate the
importance of recognizing that “one size’ will not “fit al” in planning, implementation, and
funding restoration effortsin the valley. The Yamhill SWCD funds a“ stream walker” to provide
outreach and education to landowners about the activities of the watershed councils and the
Digtrict. In Marion County, the SWCD board plays an active role in bridging the gap between
urban and rural interestsin their district through outreach and education. In East Multnomah
county, staff from the SWCD and the Natural Resources Conservation Service provide outreach
through backyard conservation and nature-scaping programs. Although the efforts of the SWCDs
are coordinated with other groups in each of these cases, the means by which the message is
delivered has been adapted to reflect local needs, capacities, and conditions.

Therole of SWCDs aso differsin different parts of the region. In the southern parts of the
Willamette valley, the SWCDs play awell established role in supporting watershed councils by
providing administrative support, fiscal management, and institutional memory. 1n the central and
northern parts of the basin, organizations such as city bureaus play the role that the SWCDs play
in the southern basin. A basin strategy needs to recognize the variety of conditions throughout
the basin, and support flexible approaches to outreach and restoration efforts.

Stewardship Challenges
The recent Watershed Council Needs Assessment identified a number of challenges facing

watershed councils, SWCDs, and other voluntary stewardship efforts. Lack of access to technical
resources, expertise, and financial support is a significant obstacle for some councils, particularly
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those located in more remote areas. The different institutional environment for local stewardship
in urban and rural areas aso poses challenges to achieving a consistent regional restoration effort.

For example, the Oregon Watershed Enhancement Board (OWEB) has devel oped watershed
assessment and action planning protocols to develop some consistency in how resource conditions
are assessed and how strategic restoration plans are developed. Although use of these protocols
isrequired to receive OWEB funding, however, only avery small percentage of watershed
councils have used these guidelines. In some cases, this may reflect lack of capacity or expertise
in the local councils. In urban areas, however, where watershed councils serve in an advisory
capacity to local and regional land use planning processes, OWEB has not traditionally funded
watershed activities. Because urban watershed councils have come to rely on aternative sources
of support, they only partially embrace State plans, processes, and protocols. Thismay lead to
inconsistencies in planning, assessment, and implementation of a basin-wide restoration strategy
(Watershed Council Needs Assessment).

Ensuring that all players are at the table is critical to the long-term success of community-based
efforts. However, including al stakeholders in the process also requires a significant investment
in ongoing conflict resolution among participants. The recent watershed council needs
assessment found that watershed councils and SWCD staff would benefit from training to develop
consensus building, facilitation, dispute resolution. There may also be arole for aregiona player
in facilitating relationships between local players and state and federal agencies.

The needs assessment a so found that local groups would benefit from training in strategic
planning, project management, and administration skills. A number of programs aready
contribute to skill development and to the watershed restoration efforts of local groups. DEQ has
supported monitoring activities, For the Sake of Salmon has sponsored workshops and regional
forums, and METRO has convened monthly meetings of local watershed council coordinators
(Watershed Council Needs Assessment). However, councils in more remote areas often have
difficulty accessing these support systems. The Initiative could help channel these resources to
under-served communities.
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Goal

Sett

ing

Needs

Possible Strategies

Basin residents
collectively
commit to
watershed
stewardship by
understanding
their impacts on,
and
contributions to
watershed health
and each other.

Watershed councils and soil and
water conservation districts
provide alocal framework for
stewardship efforts.

Need to respect role of local
groups as stewardship leaders.

Recognize central role of local
groups in restoration strategy
development and implementation.

Thereis still no clear regional
plan guiding local efforts.

A regional plan is needed to
ensure local efforts support
basin-wide goals.

Develop a clear regional plan to
guide local efforts.

Stewardship is not a“one size
fitsall” issue—flexibility is
important.

Need aregional framework that
is flexible and will support
different approaches in different

Develop aflexible restoration
strategy that recognizes local
differencesin needs and

sub-basins. approaches.
In some areas, local groups lack Need a system to channel Develop away to channel
adequate technical and financia resources to underserved groups technical assistance to local
resources. and communities. groups to help them address

priority issues.

The actions of individuals —
particularly in urban areas — have
significant impacts on the
valley’s health.

Individuals of all ages need to

understand their role as stewards.

Need to engage the publicin
restoration and monitoring
efforts to address ecological

integrity.

Educate the public about how
individual behavior affects the
valley’s health.

Engage the public in restoration
and monitoring efforts to address
ecological integrity.
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ACCOUNTABLE INSTITUTIONS

Goal: Watershed hedlth efforts by government, businesses, and local
groups are managed in a cooperative, business-like way, with clear roles,
measurable objectives, and specific performance measures which are
carefully tracked.

The Initiative' s goa statement highlights severa key elements of ingtitutional accountability.
Participants in the “Willamette Confluence ‘98" echoed these characteristics, identifying the need
for on-going, reasonable prioritization, coordination and guidance; on-going stable and
accountable funding; and a single centralized information gathering and dissemination source
(Willamette Confluence *98”). In summary, clear regional goals, coordination, an adequate
information system, and adequate funding form the foundation of an accountable institutional
framework. Achieving a baance between regulations and expanded use of incentives will aso be
important.

Clear Regional Goals

A broad range of organizations, agencies, and individuals are already engaged in restoration
activities, asthe US Army Corps of Engineers inventory of restoration activitiesin the basin
illustrates (USACE, 1999). Therange of efforts underway is encouraging and essential, as no one
agency or sector can achieve the basin’ s restoration goals alone.

However, without a clearly defined strategy guiding these multiple activities toward an overall
goal, the cumulative effect of these efforts is difficult to predict. Are resources being invested on
priority issues? Arewe leveraging our resources strategically? Are our best efforts being
compromised by lack of investment elsewhere?

Accountability requires that resources be used effectively and efficiently. However, effectiveness
and efficiency are impossible to assess without clearly defined goals. The preceding discussion of
stewardship efforts emphasized the importance of a clear regional framework to guide actions at
thelocal level. Clarity about regional goals will also help ensure that agencies at the federal and
state levels apply their resources in ways that provide the most leverage in achieving restoration
objectives.

In developing a restoration strategy, specific objectives for restoration need to be defined. One of
the challenges for the basin will be to develop clear regiona restoration goals that are flexible
enough to support an adaptive management approach.

Adaptive Management

Because control over the basin ecosystem is fragmented, a successful restoration effort will
require “sharing anaytical information, identifying tradeoffs and coalitions for joint actions; and
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learning from surprising outcomes’ (Lee 1995). To learn from such “surprising outcomes’
requires an adaptive management strategy.

Adaptive management acknowledges that there will always be uncertainty and unpredictability on
managed ecosystems, both as new situations arise and as management itself resultsin change.
Adaptive management views policies as hypotheses or questions, management actions need to be
structured to evaluate or test these hypotheses. Programs need to be flexible enough to take
advantage of unforeseen restoration opportunities as they arise.

Both ingtitutional and internal goals need to support an adaptive management approach.
Remaining open to learn what works and what doesn’t requires that risk-taking be acceptable
(Gunderson 1995). One of the biggest obstacles to applying adaptive management successfully is
that afailed experiment can be politically unacceptable. Reinforcements and rewards for risk-
taking and experimentation need to be in place within agencies and organizations involved in
adaptive management.

Because ingtitutional goals define ingtitutional roles, the goals of agencies must reflect the overall
regional goals for an integrated strategy to succeed. Currently, institutional goals are often poorly
defined and are often in conflict with regional objectives. In part, this is because historically
government agencies have been focused on specific objectives, with little consideration for the
impacts of their activities outside their particular area of focus. Some dealt with air pollution or
water quality, others with fish and wildlife, still others with transportation, but with little
communication between them. As concern over sustainable development has focused attention on
the integrated nature of social, economic, and environmental systems, the narrow focus of these
agencies has posed an obstacle to integrated planning and management.

The critical challenge to ensuring the effectiveness and efficiency of effortsin the basin will be
ensuring that institutional goals, incentives, and indicators speak directly to the critical issuesin
the basin. These goals, incentives and indicators must also direct and reward individuals — staff
and private citizens — to coordinate efforts with others engaged in valley restoration efforts. In
many agencies, internal incentives need to be examined and re-oriented to support integrated
resource management.

Coordination

The nature of adaptive management makes ongoing coordination between agencies and across
communities critical. However, while the fragmentation of responsibility for resource
management has long been recognized, little has been done to address this issue (OBC 1996).
There is currently no framework for ongoing communication and coordination among basin
agencies and organizations involved in restoration activities.

Lack of coordination between local government agenciesis particularly problematic. Agencies

and organizations at the local level often lack the resources and expertise to conduct
comprehensive planning, assessments, and monitoring. State and federal agencies need to assess
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how they can support local governments in restoration efforts by orienting their grant and
technical assistance programs toward integrated planning and resource management.

Although the land use planning framework in Oregon can provide a useful tool to address many
restoration issues, lack of coordination between natural resource agencies and land use agencies
also poses a significant challenge. While land use planning laws alow for the integration of water
resource issues, for example, water and land management rarely take place in a coordinated
fashion. Until recently, there were few efforts to coordinate water quality investments in Portland
with efforts to address habitat issues under the Endangered Species Act.

However, some local jurisdictions are working to improve coordination between bureaus and
agencies. To integrate efforts to address water and habitat issues, the city of Portland is
developing an integrated watershed program. Other local communities, including Eugene, are
also coordinating their local planning efforts.

The approach that is being taken to address contamination in the Port of Portland is another
example of cooperative engagement. DEQ has worked with EPA, other federal and state natural
resource management agencies, the Portland Harbor Group, expert consultants and scientists, and
members of the community to develop a Portland Harbor Sediment Management Plan (June
1999). The plan involves a combination of voluntary and enforcement mechanisms to investigate
and remediate harbor contamination.

One of the most promising opportunities to achieve better coordination among agencies and
programs is the recent designation of the Willamette as an American Heritage River. This
designation provides a means to evaluate the impact of every federal program on the health of the
river and coordinate federal resources to ensure they support regional restoration goals.

I nfor mation, Monitoring and Feedback

Coordination and adaptive management both require ongoing monitoring of conditions and
measurement of progress toward overall goals (Gerlitz et al. 1999). Having appropriate
performance measures and an information system that provides feedback 1oops to agencies and
decison-makers are essential elements of an adaptive management approach.

Currently there is no integrated system in place to collect and disseminate information about
conditions in the Willamette basin. In part, thisis because institutional differences at various
levels of government “often make it difficult to establish cooperative approaches to inventory and
monitoring” (Gerlitz et al. 1999). Inconsistent laws, regulations, and mandates often lead to
conflicts over the responsibility for different government entities.

Having appropriate indicators is particularly important. Indicators of performance need to reflect
the region’s ecological, social, and economic goals (See Box on next page). At present,
performance in conservation efforts is not measured in consistent and meaningful ways, and
existing monitoring and evaluation activities do not always focus on appropriate information.



For example, indicators such as status of stocks and
habitat quality are more supportive of regiona
restoration goals than measures such as catch or
number of licenses sold. However, most resource
management agencies rely on the latter types of
indicators to assess their performance (OBC 1996).

The State of the Environment Report currently under
development will serve as the basis for indicators of
environmental health. The Sustainable Ecosystems
Institute is also developing a set of indicators
reflective of the Willamette Valley’s economic, social,
and environmental conditions.

Providing a mechanism for ongoing information
collection and feedback among the region’s
watershed councils and SWCDs can assist these
groups in tracking their progress and learning from
their efforts. The Oregon Watershed Enhancement
Board (OWEB) grant program offers one of the most
promising opportunities for strategic investment,
knowledge building, and economic and ecological
accountability. OWEB will soon be administering
more grant funding than any other organization in
Oregon. Its recent efforts to implement a monitoring
program and to include the cost of monitoring in
watershed grants will provide for greater
accountability for the investment of funds, aswell as
supporting better information management (Bradbury
1999).

Local Engagement in Monitoring
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Indicators

The following criteria can be helpful in
developing effective indicators:

Policy relevance
- Indicators should be easy to interpret.

They should show trends over time.
They should be responsive to changesin
underlying conditions.

A threshold or reference value must be
established against which conditions can
be measured.

Analytical soundness
Indicators should be well founded in
technical and scientific terms.

Measurahility

- Indicators should be calculated from data
that are readily available or available at
reasonable cost.
Data should be documented and of
known quality.
Data and indicators should be updated at
regular intervals.

(Adapted from Monitoring Environmental
Progress, World Bank)

Because decisions made at local, regional, state and federa levels affect the health of the basin,
information is needed to support decision-making at al of these scales. Incentives are needed for
landowners, agencies, scientists, and other individuals to participate in inventory and monitoring

efforts.

The results of inventory and monitoring also need to be communicated in ways that are
meaningful to a broad spectrum of audiences (Gerlitz et a. 1999). The City of Corvalis has an
ongoing program to survey local residents about local conditions, values, and priorities and to
keep them informed about changes in these conditions. This approach could serve as a model for

other basin communities.
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Better integration of existing inventory and monitoring systems will require improved
coordination across institutional boundaries. 1n some cases, the legidative mandates of federa,
state, and municipal agencies may need to be revised to support cross-agency collaboration.
Adequate long-term funding for inventory and monitoring efforts will also be critical, as
monitoring programs can be expensive and skill-intensive (Gerlitz et al. 1999).

Funding

The importance of having dedicated, long-term funding that supports the region’s restoration
efforts cannot be under-stated. The alocation of funds sends particularly strong signals to local
communities. Organizational and individual efforts to support restoration will be undermined if
the way money is allocated is not consistent with overall priorities, goals and objectives. Federa
and state funds need to be applied in ways that provide incentives to local government and other
organizations to work together toward overall societal goals and objectives.

It would be al too easy to put off these investments, particularly as some may impose politically
uncomfortable costs on particular sectors and communitiesin the basin. However, it is easier to
conserve and protect water and habitat than to restore these resources once they have been
degraded. Investing now can save in the longer term.

In addition to identifying and committing adequate financial resources to restoration efforts,
existing financial incentives can be used more effectively to support restoration efforts. The tax
system is one important financial mechanism that can guide actions toward the achievement of
regional restoration goals. Many groups have highlighted the ways in which the federal estate tax
system creates pressures to harvest, sub-divide, or sell farm and forest lands. Tax relief could be
offered in priority areasto limit inappropriate development. Other tax options include deductions
for resource restoration costs and tax incentives for managing habitat. Senate Bill 791, mentioned
earlier, can be used to encourage restoration and conservation of wildlife habitat.

Oregon’sriparian tax incentive law aso could be applied more extensively. This law has not been
used to its potential to date because agricultural land is taxed at such alow rate. Allowing
people to deduct investments in riparian maintenance from their income taxes might enhance the
effectiveness of thislaw (Vickerman 1998).

The Role of Regulations and I ncentives

A restoration strategy will need to balance the use of command and control regulations and
expanded use of incentives. Although the Oregon Plan relies on voluntary stewardship asits
centerpiece, laws and regulations can and must play a powerful role in supporting and validating
non-regulatory efforts. The Endangered Species Act and the Clean Water Act, for example, have
played an important role in directing attention to critical resource management issues.

For the most part, existing laws may provide sufficient support for the valley’s restoration efforts

—if they are applied and enforced where necessary. For example, although the system of water
rights is often considered to be an obstacle to water management, a 1987 state law allows holders
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of water rights to assign them elsewhere for beneficia reasons rather than losing them. The
Oregon Water Trust makes use of thislaw by leasing or purchasing water rights to retain water
instream. Land use planning laws likewise support the integration of water management and land
management issues; however, in redlity thisintegration rarely happens (Bastasch 1998).

What is most important is that laws and regulations provide appropriate incentives and

disincentives supporting efforts toward the goals and objectives of the strategy. Existing laws,
policies, and codes need to be examined to see whether they support regional goals.
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Table 13. Accountable Institutions M atrix
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Goal Setting Needs Possible Strate
Restoration goals for basin are not Clearly defined goals for basin Develop clearly defined

Watershed clearly defined. restoration efforts are needed to restoration.

health efforts guide efforts at all level.

by

government, Institutional goals and related Internal incentives need to be Reassess institutional g

businesses, and performance indicators often examined and re-oriented to and disincentives withil

local groups conflict with restoration support integrated resource ensure that they are cor

are managed objectives. management. regiona goals.

ina

cooperative, Thereis no framework for Need aframework for Develop an informatior

business-like ongoing communication and communication and coordination communication system

way, with clear coordination among basin to leverage resources and support adaptive management 8

roles, agencies and organizations. adaptive management. regional scales.

measurable

objectives, and Existing monitoring and Monitoring and information Inventory ongoing infol

specific evaluation activities don’'t always gathering need to address critical gathering and monitoril

performance focus on appropriate information. issues and support decision and ensure they focus o

measures that makers. relevant to restoration ¢

are carefully

tracked.

Agencies and organizations at the
local level often lack the resources
and expertise to conduct

planning, assessments, and
monitoring

Incentives and other support
provided by state and federal
governments need to support
integrated planning and resource
management

State and federal goveri
can provide incentives
governments to focus o
planning and resource 1

Existing laws, policies and codes
often provide disincentives to
restoration efforts. Those that

Laws, policies, and codes need to
support regional goals. Where
they do support restoration, they
need to be enforced.

Existing laws, policies,
should be reviewed and
needed to support regio

support restoration often are not
enforced.

Lack of adequate long-term
funding committed to restoration
efforts.

Need to identify sources and gain
commitments of long-term
funding to support restoration
efforts.

Challenge federal, state
agencies to commit ade
funding for restoration
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V1. Concluding Remarks

The residents of the Willamette basin face significant challenges in achieving the region’s
restoration goals. However, the basin community also has a unique opportunity. Local residents
care deeply about protecting the basin’ s unique attributes and quality of life. The richness of the
basin’s natural and human resources represent extraordinary wealth. The challenge isto invest
these resources wisely.

One of the most important contributions that a regional strategy can make is to ensure that state,
federal, and regional agencies support local efforts to meet regional goals. These agencies
provide significant amounts of funding and other incentives to local communities.

Challenges

The nature of the impact on the basin’s health requires that all residents participate in the
achievement of regional restoration goals. Engaging key playersin restoration efforts will be
challenging and will likely require a combination of incentives, regulation, and education.

It will dso be difficult to invest in the near term in the actions needed to address the regions
critical ecological issues. Whileit is more effective - and in the long run, cheaper - to conserve
than to restore, it is also easier to procrastinate than to act.

Opportunities

There are several promising opportunities for action in the near term that will advance progress
toward the region’ s restoration goals. Providing better access to information about conditions
and opportunities in the basin can provide critical support to local groups, as well as state and
federal agencies, in their restoration efforts. Supporting educationa efforts to ensure basin
residents understand their role as stewards is another critical need.

Knowledge and Adaptive M anagement

The actions we take must be based on solid science. This science needs to be demand driven so
that it addresses the needs of its intended audience, but at the same time it must be free from the
influence of interest groups. Science is not a collection of facts, but a process for understanding
the world around us, based on hypothesis formation, observation and experimentation, and
verification. Like adaptive management, science has no end result -- it is a continuous process.

Several characteristics of environmental science may be worth considering as the Willamette
Restoration Initiative develops its strategic plan:

Ecological systems are dynamic, evolutionary, and often unpredictable. In defining a
restoration godl, it isimportant to acknowledge that there is no fixed “natural condition” for
thevalley.
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Restoring the basin’s functions and maintaining its' health will need to rely on a connected
mosaic of natural and altered landscapes and systems.

Natural cycles and human decision-making often function at different scales. Floods, fire, and
ecosystem regeneration function at scales that will be challenging to harmonize with our
economic and social planning cycles.

The most important natural condition to restore to the valley is the capacity to respond, adapt,
and evolve in response to broader physical and societal pressures.

While solid science must be used to guide the development of this strategy, the strategy itself will
be policy driven. Asthe Initiative' s board explores issues and forms its strategic plan, we should
remember that the issues we address and questions we ask, no matter how objective and
measurable, will be influenced to some degree by our individual and collective sociad and cultura
values.

Regiona efforts in the Chesapeake Bay and the Great Lakes, as well as the Pacific Northwest’s
own FEMAT process, offer examples of how scientific information can be effectively integrated
into the decision-making process.

The Willamette Restoration Initiative and stakeholders will need to engage in an adaptive
restoration process that includes at a minimum the following linked cyclical steps:

environmental planning, coordinated decision making, monitoring results and integration of
monitoring feedback into subsequent environmental planning. This learning/action cycle, or some
variation on it, will be critical for the Initiative to implement its strategic plan. Indeed, such a
process should be explicitly integrated into any strategic plan.
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Definitions

Populations, species or subspecies facing near term  extirpation or the
threat of near term extirpation from a geographic area.

The area of land that drains water, sediment, and dissolved materialsto a
common point along a stream channel. River basins are composed of large
river systems.

Strips of vegetation left to protect streams during forest operations or
other types of human activities.

Technologies or practices that provide both economic and environmental
benefits through reduced resource use are “eco-efficient.”

A complete, interacting system of organisms and its non-living physical
environment in agiven area (e.g., watershed).

The conditions and processes that natural ecosystems provide that sustain
human life. They include, for example, air and water purification, flood
mitigation, crop pollination, and renewal of soil fertility.

The wearing away of the land surface by running water, wind, ice, gravity,
and other geological activities. Erosion isanatural process that can aso be
intensified or caused by human activities.

The value that derives from the sheer contemplation of the existence of a
resource, apart from any possible direct or indirect use it provides.

The portion of ariver valley or level lowland next to streamsthat is
covered with water when the river or stream overflows its banks at flood
stage.

Water that sinks into the soil and is stored in slowly flowing and Slowly
renewed underground reservoirs called aquifers.

A place that provides seasonal or year-round food, water, shelter, and
necessities for an organism, community, or population of plants and
animals.

The main channel of the river basin, as opposed to the streams and smaller
riversthat feed into it. The Willamette River mainstem begins where the
Coast and Middle forks of the Willamette merge, near Eugene. Twelve
major tributary rivers flow into the mainstem Willamette River.
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A cluster of interacting populations of plants or animals.

Species that normally live and thrive in a particular ecosystem without
having been introduced by humans.

Any source of pollution that does not result from a discharge at a specific,
single location or point source (such as a single pipe) but generaly results
from runoff, precipitation, atmospheric deposition, or percolation and
normally is associated with land management.

Chemical elements (e.g., nitrogen and phosphorous) essentia to plant and
animal nutrition; in high concentrations, they can be contaminants in water.

The premium people are willing to pay to preserve aresource for possible
future use.

Any pollutants or waste water discharged from a specific source such as a
pipe.

The addition to water, air or soil, of matter or energy that has a negative or
injurious impact to human, plant or animal life.

Reestablishment of predisturbance aquatic functions and related physical,
chemical and biological characteristics.

The vegetated areaimmediately adjacent to ariver or stream; includes
wetlands and those portions of floodplains and valley bottoms that support
riparian vegetation.

The area of land that drains water, sediment, and dissolved materialsto a
common point along a stream channel.

Solid materials, both mineral and organic, in suspension or  transported by
water, gravity, ice, or air. Eventually settles to the bottom.

Resource management in which individuals, institutions, and corporations
take full responsibility for the economic, environmental, and social
consequences of their actions.

Any productively isolated population of organisms.

Suspended Sediments Particles carried in water without being dissolved.
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Pollutants that kill or injure organisms through chemical, physical or
biologica action. Examples include pesticides, heavy metals, dioxin and
furans and others.

Streams that carry water to other bodies of water.

The portion of the Willamette River Basin above the valley floor or stream
and beyond theriparian area. Generally land above 500 feet elevation; this
land is dominated at low to mid elevations by Douglas-fir/western hemlock
forest, and at higher elevations in the Cascades by subalpine forests and
alpine environments.

The land area drained by a stream or stream system. Uplands often
comprise more than 99 percent of a watershed, with the floodplain and
stream channel making up the remainder. The Willamette Watershed
drains 11,420 square miles of land.

A voluntary local organization designated by aloca government group and
convened by a county governing body to address the goal of sustaining
natural resource and watershed protection and enhancement.

Areas that are either permanently wet, or intermittently water covered,
such as swamps, marshes, bogs, swalesand overflow land of river valleys.
Standing surface water, may, or may not be present depending on the type
of wetland and the season of the year.

72



Restoring the Willamette
September 1999

Bibliography

Advance Agro. “Towards the Future Global Paper Industry.” Prachinburi, Thailand.
Brochure detailing current practices and philosophies behind the company.

Allen, J., J. Alper, L. Nisenfeld and P. Scruggs. July 1999. “Growing Portland’s Environmental Industry: A
Report on the Environmental Science and Technology Industry and its Relationship to Sustainable Development
Markets.” Unpublished Paper.

Anderson, T.L. and P. Snyder. Water Markets: Priming the Invisible Pump. Cato Institute, Washington, D.C.,
1997.

Ashby, J.A., E.B. Knapp, and H.M. Ravnborg. “Involving Local Organizationsin Watershed Management” in
Agriculture and the Environment: Perspectives on Sustainable Rural Development. Ernst Lutz, editor. The World
Bank, Washington, D.C., 1998.

Bastasch, R. Waters of Oregon: A Source Book on Oregon’s Water and Water Management. Oregon State
University Press, Corvallis, 1998.

A reference work which provides an overview of how water is managed in Oregon and an explanation of water
rights.

Batie, S.S.,, D.E. Ervin and M .A. Schultz, eds. Business-Led Initiatives in Environmental Management: The
Next Generation of Policy? Proceedings of Pre-conferencing Workshop to the AAEA Annual Meeting, Toronto,
Ontario, Canada, July 26, 1997. Collection of essays which provide case studies of various examples of successful
(both economically and biologically), sustainable agricultural systems. Essays focus primarily upon the economic
opportunities and consumer demands for sustainable, organic products, while also discussing the feasibility of such
practices in different regions.

Beardsley, D., T. Daviesand R. Hersh. “Improving Environmental Management: What Works, What Doesn’t”.
In, Batie, Sandra S., David E. Ervin and Mary A. Schultz, eds. Business-L ed Initiatives in Environmental
Management: The Next Generation of Policy? Proceedings of Pre-conferencing Workshop to the AAEA Annual
Meeting, Toronto, Ontario, Canada, July 26, 1997.

Examines how effective three different plans (outside of the command-and-control framework) have been in
improving environmental management.

Beeson, C.E. and P.E. Doyle. 1995. “Comparison of Bank Erosion at V egetated and Non-vegetated Channel
Bends.” Water Resources Bulletin 31(6):983-990.

Benner, P.A. and J.R. Sedell. “Upper Willamette River Landscape: An Historic Perspective,” In:_River Quality,
Dynamics, and Restoration. AS. Lainen and D.A. Dunnette (eds.) Lewis Publishers, New Y ork, 1997.

Bishop, J. and J. Allen. November 1989. “The On-Site Costs of Soil Erosion in Mali.” The World Bank Policy
Planning and Research Staff, Environment Department. Working Paper No. 21.

Boyd. Indian Burning in the Pacific Northwest. Oregon State University Press, 1997.

Bradbury, B. 1999. “A River Runs Through It: The Civic Environmental Approach to Saving Pacific Northwest
Salmon.” The New Democrat, May/June 1995, 24-26.

Brodsky, G. and M. Hallock. May 1998. “The High-Skill Approach to Ecosystem Management: Combining

Economic, Ecological, and Socia Objectives. A Preliminary Analysis of the Impacts of Selected Jobs-In-The-
Woods Projects.” University of Oregon, Eugene.

73



Restoring the Willamette
September 1999

Preliminary assessment of the impacts of the Northwest Forest Plan and the accompanying Northwest Economic
Adjustment Initiative on agencies, communities and the workforce.

Brosofske, K.D., J. Chen, R.J. Naiman and J.F. Frainklin. 1997. “Harvesting Effects on Micro-Climate
Gradients from Small Streams to Upland in Western Washington.” Ecological Applications 7:1188-1200.

Castelle, A.J., A.W. Johnson and C. Conolly. 1994. “Wetland and Stream Buffer Requirements-A Review.”
Journal of Environmental Quality 23:878-882.

Chambers, K. and L. Eisgruber. “Green Marketing as Green and Competitive” in Batie, Sandra S., David E.
Ervin and Mary A. Schultz, eds. Business-Led Initiatives in Environmental Management: The Next Generation of
Policy? Proceedings of Pre-conferencing Workshop to the AAEA Annual Meeting, Toronto, Ontario, Canada, July
26, 1997.

Chilcote, M.W. 1998. Conservation status of steelhead on Oregon. ODFW Information Report Number 98-3.

City Club of Portland. 1999. *“Endangered Fish Speciesin Portland.” City Club of Portland Bulletin 81(9):1-44.
Discussion of the Endangered Species Act, the stakeholders involved, and a shared vision for salmon recovery
based on literary materials, recommendations and interviews with specialists from various fields.

Costanza, Robert and Carl Folke. “Valuing Ecosystem Services with Efficiency, Fairness, and Sustainability as
Goals’ in Dailey, Gretchen editor: Nature's Services: Societal Dependence on Natural Ecosystems. Island Press,
Washington, D.C., 1997.

Cramer, C., G. DeVault, M. Brusko, F. Zahradnik and L .J. Ayers, editors. The Farmer’s Fertilizer Handbook.
Regenerative Agriculture Association, Emmaus, Pennsylvania, 1985.

Dailey, G., editor. Nature's Services: Societal Dependence on Natural Ecosystems. Island Press, Washington,
D.C., 1997.
Collection of essays providing information on various social and ecological issues.

Dailey, G.C., P.A. Matson, and P.M. Vitousek. “Ecosystem Services Supplied by Soil” in Dailey, Gretchen
editor: Nature's Services: Societal Dependence on Natural Ecosystems. Island Press, Washington, D.C., 1997.

Delcourt, P. A. and H. R. Delcourt. Long-Term Forest Dynamics of the Temperate Zone. Springer-Verlag, New
York, 1987.

Durning, A.T. and Y. Bauman. Tax Shift. Northwest Environment Watch. Seattle, Washington, 1998.
DEQ. May 1997. “Willamette River Water Quality Data Analysis Report.”

DEQ. 1998. 1998 Listed 303d Streamsin Oregon.
Website: http://waterquality.deqg.state.or.us/\WOL Data/303dL istM ap.htm

DEQ. June 1999. “Portland Harbor Sediment Management Plan.”
Describes current conditions in the Portland Harbor, information on sediment loads and strategies for improving
environmental conditions.

DEQ and Oregon Health Department. 1996. “Source Water Assessment Plan: Implementation of The Safe
Drinking Water Act, 1996 Amendments.”

Dixon, J.A. “Anaysis and Management of Watersheds’. Unpublished paper, The World Bank, 1989.

74



Restoring the Willamette
September 1999

Edwards, C.A., R. Lal, P. Madden, R.H. Miller and G. House, eds. Sustainable Agricultural Systems. St.
Lucie Press, Delray Beach, 1990.

Focus on forms, features and benefits of sustainable farms; sources of water pollution resulting from agricultural
practices; the continuing role for fertilizers; soil erosion information and processes; and human health risks
associated with agricultural practices.

Elmore, W., R. Hrubes, Ph.D., C. Maser and W. Smith. March 1999. “A Third-Party Review of the Lakeview
Federal Sustained Yield Unit.” Lakeview Federal Sustained Yield Working Group, Lakeview, Oregon.

Provides an overview of the ecological conditions within the Lakeview Federal Sustained Yield Unit aswell as
related social and economic issues. The review also provides recommendations for improving the ecological,
economic, and social viability of the Unit.

Elway research Inc. February 1995. “Save Our Salmon: Salmon Issues in the Northwest Focus Group.” Sezttle,
Washington.

Environment of Canada. September 1995. “Draft Interim Sediment Quality Guidelines: Ottawa, Ontario,
Environment Canada.”

Esty, D. C. “Clean and Competitive: Business-led Environmental Management” in

Batie, Sandra S., David E. Ervin and Mary A. Schultz, eds. Business-L ed Initiatives in Environmental
Management: The Next Generation of Policy? Proceedings of Pre-conferencing Workshop to the AAEA Annual
Meeting, Toronto, Ontario, Canada, July 26, 1997.

Examines how environmental protection efforts in America have changed over time and the effect on
environmental policymaking, particularly with regard to the changing roles of government and business.

Fennessy, M.S. and J.K. Cronk. 1997. “The Effectiveness and Restoration Potential of Riparian Ecotones for the
Management of Nonpoint Source Pollution, Particularly Nitrate.” Critical Reviews in Environmental Science and
Technology 27(4):285-317.

Fodor, E. Better not Bigger: How to Take Control of Urban Growth and Improve Y our Community. New Society
Publishers, 1999.

Fried, R. 1999. “The State of Environment and Business.” From website: http://www.sustainablebusiness.com.
Visited June 1999.

Friend, G. 1999. “Strategic Sustainability.” Gil Friend and Associates.
FWS. 1998.

Gerlitz, W., K. Smith, and S. Vickerman. June 1999. *“Inventory and Monitoring for Sustainable Devel opment
in the Pacific Northwest: Challenges and Solutions.” A report of the Pacific Northwest Regional Council of the
President’ s Council on Sustainable Development.

Gregory, SV., D.W. Hulse, D.H. Landersand E. Whitelaw. 1998. “Integration of Biophysical and
Socioeconomic Patterns in Riparian Restoration of Large Rivers.” Hydrology in a Changing Environment, 1:231-
247. Providesinformation on the ecological importance of floods, causes and amounts of loss of wetlandsin the
Willamette and the economic/demographic features of streamsides that influence restoration efforts. Also rates
areas in terms of economic and biological costs and benefits for restoration potential .

Gresh, T., J. Lichatowich, and P.K. Schoonmaker. Inreview. “An estimation of historic and CurrentLlevels of

Salmon Production in the Northeast Pacific Ecosystem: Evidence of a Nutrient Deficit.” Paper for submission to
Fisheries. Bethesda, MD.

75



Restoring the Willamette
September 1999

Groot, C. and L. Margoalis. Pacific Salmon: Life Histories. UBC Press, Vancouver, 1991. Text book with
selected essays documenting the life histories of pacific salmon.

Gunderson, L.H., C.S. Halling, and S.S. Light, eds. Barriers and Bridges to the Renewal of Ecosystems and
Institutions, Columbia University Press, New Y ork, 1995.

Reviews a series of regional examples in the exploration of two key issues: do institutions learn? How do
ecosystems respond to management actions? A continuation of a series on adaptive environmental management.

Habeck, J.R. 1961. “The Original Vegetation of the Mid-Willamette Valley, Oregon.” Northwest Science
35:65-77.

Hazell, P., and E. Lutz. “Integrating Environmental and Sustainability Concerns into Rural Development
Policies’ in Agriculture and the Environment: Perspectives on Sustainable Rural Development. Ernst Lutz, editor.
The World Bank, Washington, D.C., 1998.

Healy, M.C. Prospectsfor Sustainability: Integrative Approaches to Sustaining the Ecosystem Function of the
Lower Fraser Basin. University of British Columbia,1997.

Seealso: http://www.ire.ubc.ca/ecoresearch/

Detailed, four year case study of ariver basin facing a shift from aresource to a service based economy while still
maintaining goals of sustainability. Provides policy information, sources of Nitrogen pollution, and information
regarding which industries are more likely to undertake environmentally-conscious efforts.

Hebda, R.J.and C Whitlock. “Environmental history.” Pages 227-254 in: Schoonmaker, von Hagen, and E.C.
Wolf (eds.) The Rain Forests of Home: Profile of a North American Bioregion. Island Press, Washington D.C.,
1997.

Holtby, L. Blair. 1998. “Effects of Logging on Stream Temperatures in Carnation Creek, British Columbia, and
Associated Impacts on the Coho Salmon (Oncorhynchus kisutch). Can. J. Fish. Aquat. Sci. 45:502-525.
Scientific study which provides information on the correlation between increased stream temperatures and clear
cutting practices. A linked series of models that first predict logging effects on stream temperatures and then the
effects of those temperatures on critical coho life history events are devel oped.

Hulse, D.. Willamette River Basin: A Planning Atlas. University of Oregon Press, 1998.

Comprehensive survey of the Willamette River Basin, measured in space and time. Derived from a digital
database, this document provides an excellent scientific review of physical changes, human growth and land use
changes in the basin over time. Excellent source for data, maps and graphical representations of basin attributes.

Johnson, A.W. and D.M. Ryba. 1992. “A Literature Review of Recommended Buffer Widths to Maintain
Various Functions of Stream Riparian Areas.” King County Surface Water Management Division. Seattle,
Washington.

Johnson, R., V. Litz and K.A. Cheek. February 1995. “Assessing the Economic Impacts of Outdoor Recreation
in Oregon.” Department of Forest Resources, Oregon State University, Corvallis, Oregon.

Johnson, K. N., F. Swanson, M. Herring, and S. Greene, eds. Bioregional Assessments: Science at the
Crossroads of Management and Policy. Island Press, Washington D.C., 1999.

Provides alook at the theory and practices of bioregiona assessments, along with the examination of several case
studies.

Kashmarian, R.M. and R.C. Holtorf. “A Role for Environmental Stewardship in the Food System.” In Beattie
et a., eds. Business-L ed Initiatives in Environmental Management: The Next Generation of Policy? 1997.

76



Restoring the Willamette
September 1999

Kostow, K. 1995. “Biennial Report on the Status of Wild Fishin Oregon.” Oregon Department of Fish and
Wildlife. Portland, Oregon.

Kunddll, J.E. and T.C. Rasmussen. Erosion and Sedimentation: Scientific and Regulatory Issues. Athens, GA:
University of Georgia, 1995.

Larson, S.J., P.D. Capel and M.D. Majewski. 1997. “Pesticides in Surface Waters — Distribution, Trends, and
Governing Factors.” Ann Arbor Press, Chelsea, Michigan.

Lee, K.N. “Deliberatly Seeking Sustainability in the Columbia River Basin.” In Gunderson et al., eds. Barriers
and Bridges to the Renewal of Ecosystems and Ingtitutions, Columbia University Press, New Y ork, 1995.

Leland, D., S. Anderson, D. J. Sterling Jr. 1997. “The Willamette - A River in Peril.” Journal American Water
Works Association 89(11):73-83.

Focus on population growth as the immediate factor threatening water quality and overall health for the WR basin.
Suggests immediate and long term suggestions for improvements in the agricultural and urban sectors.

Lichatowich, J.A. September 1999. “Recovering Salmon and Healthy Watersheds in the Willamette Basin:
Review of the Willamette River Initiative.” Prepared through the Oregon Business Council, Unpublished paper.

Lichatowich, J.A., L.E. Mobrand, and T. Vogel. 1995. “An Approach to the Diagnosis and Treatment of
Depleted Pacific Salmon Populations in Pacific Northwest Watersheds.” Fisheries 20(1):10-18.

Lichatowich, J.A., L.E. Mobrand, R.J. Costelloand T.S. Vogel. May 1996. “A History of Frameworks Used in
the Management of Columbia River Chinook Salmon.” Mobrand Biometrics, Inc., Vashon Island, WA.
Description of the history of salmon management in the Columbia Basin organized into time periods bounded by
major changes in the harvest of chinook salmon in the Columbia River.

Lowrance, R.R. “Riparian Forest Ecosystems as Filters for Nonpoint-Source Pollution.” in M.L. Pace and P.M.
Groffman eds. Successes, Limitations and Frontiers in Ecosystem Science. Springer Verlag, 1998.

Lowrance, R.R., R. Todd, J. Fail, Jr., O. Hendrickson, Jr., R. Leonard and L. Asmussen. 1984. “Riparian
Forests as Nutrient Filtersin Agricultural Watersheds.” Bioscience 34(6):374-377.

Lutz, E. editor. Agriculture and the Environment: Perspectives on Sustainable Rural Development. The World
Bank, Washington, D.C., 1998.

Macdonald, C. “Status of at-risk species, habitats, and conservation activities in the Willamette Valley
ecoregion.” Unpublished paper, 1999.

Provides economic and scientific information for the Willamette Basin. Great source for comparing economic
activity and biological threats in the upper versus lower regions of the basin.

Maharaj, V. 1996 Data. “Sportsfishing Means Business in Oregon.” American Sportsfishing Association (Y ear
Unknown).

Martin, J. 1998. “Factors Influencing Production of Willamette River Salmonids and Recommendations for
Conservations Actions.” Corvallis, Oregon.

Maser, C. and J.R. Sedell. From the forest to the sea: the ecology of wood in streams, rivers, estuaries and
oceans. St. Lucie Press, Delray Beach, 1994.

Chapter four focuses on the Willamette and Columbia Rivers and provides detailed, ecological descriptions of the
rivers and corresponding valleys throughout time. Also identifies how the river’s structure has changed over time
and the primary sources of the disappearance of the floodplain forests.

77



Restoring the Willamette
September 1999

May, C.W., E.B. Welch, R.R. Horner, J.R. Karr and B.W. Man. 1997. “Quality Indices for Urbanization
Effects in Puget Sounds Lowland Streams.” Department of Civil Engineering, University of Washington, Water
Resources Series Technical Report No. 154, Seattle, Washington.

Meehan, W.R. 1991. “Introduction and Overview.” in Meehan, W.R. editor. Influences of Forest and Rangeland
Management on Salmonid Fish and their Habitats. American Fisheries Society Special Publication, 19:1-15.

Metro. July 1997. “Policy Analysis and Scientific Literature Review. For Title 3 of the Urban Growth
Management Functional Plan: Water Quality and Floodplain Management Conservation.” Metro Growth
Management Services Department.

Myers, J.M., R.G. Kope, G.J. Bryant, D. Teal, L .J. Lierheither, T.J. Wainright, W.S. Grant, F.W. Waknitz,
K. Nealy, S.T. Lindley and R.S. Waples. 1998. Status review of Chinook salmon from Washington, 1daho,
Oregon, and California. NOAA Technical Memorandum NMFS-NWFSE-35, National Marine Fisheries Service,
Seattle, Washington.

Myers, N. “The World's Forests and Their Ecosystem Services’ in Dailey, Gretchen editor. Nature's Services:
Societal Dependence on Natural Ecosystems. Island Press, Washington, D.C., 1997.

Naiman, R.J. and R.E. Bilby, eds. River Ecology and Management: L essons from the Pacific Coastal Ecoregion.
Springer-Verlag Press, New York, 1998.

Collection of essays focusing on ecosystems: biological characteristics, management issues, economic and
sociological factors, ecosystem processes and future goals. Provides scientific information on stream habitats,
impacts of riparian vegetation on stream health, economic assessments of water resources and pollutant levelsin
the context of land use activities.

National Resource Council. Restoration of Aquatic Ecosystems. Science, Technology and Public Policy.

National Academy Press, Washington, D.C., 1992.

Review of restoration case studies in the components of lakes, river and streams, and wetlands. Excellent coverage
of land use pollution problems, sources and solutions.

National Resour ce Council. 1995. Upstream: Salmon and Society in the Pacific Northwest.

Naylor, R.L. and P.R. Ehrlich. “Natural Pest Control Services and Agriculture” in Dailey, Gretchen editor.
Nature's Services: Societal Dependence on Natural Ecosystems. Island Press, Washington, D.C., 1997.

Netusil, N.R., E. Boyd, Z. van Giffen, M. LaMerrill, E. Rainsberger and S. Ruff. “Can Public Parks be Self-
Financing? Results from Portland, Oregon.” Unpublished paper, 1999.

Provides estimates on the extent to which open space preservation could be self-financing for the Portland
metropolitan area.

Northwest Forest Plan. 1994.

Omernik, J.M. and A.L. Gallant. 1986. “Ecoregions of the Pacific Northwest.” Corvallis, Oregon, U.S.
Environmental Protection Agency Report EPA 600/3-86/033.

Oregon Biodiversity Project. Oregon’'sLiving Landscape: Strategies and Opportunities to Conserve
Biodiversity. Defenders of Wildlife Publication, 1998.

Provides a“big-picture” view of Oregon’s biodiversity and outlines along-term strategy for conserving Oregon’s
biological diversity, and highlights actions that |landowners, resource managers and policy makers can take to help
implement that strategy. Excellent breakdown of issues by region.

78



Restoring the Willamette
September 1999

Oregon Business Council. 1993. “Oregon Values and Beliefs: Summary.”

Oregon Business Council. November 1996. “A New Vision for Pacific Salmon.”
Provides an overview of historical salmon trends and a new vision for salmon management that moves away from
artificial propagation and harvest to restoring, sustainable and biodiverse runs of salmon and steelhead.

Oregon Business Council. “Watershed Management Review.” Unpublished paper, 1998.
Review of the causes of Salmon decline in the Pacific Northwest. Identifies problems with current actions taken to
restore Salmon populations and stresses the need for inter-agency, integrated action.

ODFW. 1999. “Stream Scene: Watersheds, Wildlife and People. Second Edition.” Portland, Oregon.
Educational document focusing on watersheds and watershed interactions. Contains interactive, outdoor labs and a
large collection of diagrams.

Oregon Natural Step. 1999a. “The Natural Step Case Study.” Oregon Natural Step Network.

Oregon Natural Step. 1999b. “The Natural Step: Nike Case Study.” Portland, Oregon.

Oregon Parks and Recreation Department. 1994. “QOregon Outdoor Recreation Plan, 1994-1999.”

Oregon Parks and Recreation Department. 1999. “Memo to Willamette Restoration Initiative.”

Oregon Water Resources. 1992. “Willamette River Basin Report.” Water Resources Department Salem,
Oregon.

Pacific Northwest Regional Council. May 1999. “Stitching the Pieces Together: Sustainable Community Case
Studies from the Pacific Northwest.” A Project of the Pacific Northwest Council of the President’s Council on
Sustainable Development. Provides information on the individuals, the stories, the landscapes, and the current and
future efforts to create a sustainable Northwest.

Pater, D.E., S. Bryce, T.D. Thorson, J.Kagan, C. Chappell, J. Omernick, S. Azevedo, A.J. Woods.
“Ecoregions of western Washington and Oregon.” U.S. Environmental Protection Agency, Corvallis, Oregon.
Map, 1997.

Pearl, C.A., C. Whitlock, and P.K. Schoonmaker. June 1999. A Holocene Vegetation and Fire History of the
Mid-Willamette Valley, Oregon. Report to Oregon Department of Transportation.

Peeterjohn, W.T. and D.L. Corell. 1984. “Nutrient Dynamicsin Agricultural Watersheds: Observations on the
Role of Riparian Forests.” Ecology 65:1466-1475.

Peterson, D.L. and V.T. Parker (editors). Ecological Scale. Columbia University Press, New Y ork, 1998.
Collection of essays focusing on ecological issues and exhaustive bibliography.

Pimental, D. and D.A. Andow. 1984. “Pest Management and Pesticide Impacts.” Insect Science and Application
5:141-149.

Policansky, D. 1998. “Science and Decision Making for Water Resources.” Ecological Applications 8 (3):610-
618.

Emphasizes the need to distinguish between scientific versus policy issues in efforts such as Salmon restoration.
Provides case studies looking at how science and policy issues were both positively and negatively managed in
various regions of the world.

79



Restoring the Willamette
September 1999

Postel, S. and S. Car penter. “Freshwater Ecosystem Services’ in Dailey, Gretchen editor. Nature's Services:
Societal Dependence on Natural Ecosystems. Island Press, Washington, D.C., 1997.

Prather, R. Field Manager Cascade Resource Area. May 1999. “Molalla Watershed Analysis.”

Analysis of the physical, social and environmental conditions and trends within the watershed. Strong focus on
forestry activities and the impact of logging roads on watershed health; providesrolesfor BLM and USFSin
restoration activities.

Radtke, H.D. and SW. Davis. 1996. “The Economics of Hatchery Salmon Production in Oregon.” Report to
Oregon Trout, Portland, Oregon.

Rajotte, E.G., G.W. Norton, R.F. Kazmierczak, M.T. Lambur and W.A. Allen. 1987. “The National
Evaluation of Extension’s Integrated Pest Management (IPM) Programs.” Publication 491-010. Virginia
Cooperative Extension Service, Blacksburg.

Rea, M. August 1999. “Integrating the Clean Water Act and Endangered Species Act: Anaysis, Commitments

and Recommendations for Aligning Total Maximum Daily Loads and Habitat Conservation Plans.” US
Environmental Protection Agency.

Redefining Progress. Website: http://www.rprogress.org

Rineholdt, JW. and J.M. Witt. 1992. “Oregon pesticide Use Estimates for 1987.” Corvallis, Oregon, Oregon
State University Extension Service, Extension Miscellaneous 8507 (Originally published as Special Report 843).

Saltzman, D., S. Anderson and R. Bennett. June 1999. “Draft: Green Building Options Study. The City’s Role
in Promoting Resource Efficient and Healthy Building Practices.” City of Portland Energy Office, Oregon.
Provides information on the practices associated with green building, and outlines seven strategies that will inform
Portland’ s green building efforts in the future.

Schillhorn van Veen, T.W., D.A. Forno, S. Joffe, D.L. Umali-Deininger, and S. Cooke. “Integrated Pest
Management: Strategies and Policies for Effective Implementation” in Agriculture and the Environment:
Perspectives on Sustainable Rural Development. Ernst Lutz, editor. The World Bank, Washington, D.C., 1998.

Stouder, D.J., P.A. Bisson, R.J. Naiman, editors. Pacific Salmon and their Ecosystems: Status and Future
Options. Chapman and Hall, New Y ork, 1997.

Sustainable Northwest and The Pacific Northwest Regional Council of the President’s Council on
Sustainable Development. 1997. *Founders of a New Northwest: People Working Towards Solutions.”
Contains stories of individuals, businesses and community organizations that are working towards a sustainable
future.

Sustainable Northwest and The Pacific Northwest Regional Council of the President’s Council on
Sustainable Development. 1999. “Founders of a New Northwest, 1998.” Second Edition.

Taylor 111, J.E. 1998. “El Nino and Vanishing Salmon: Culture, Nature, History and the Politics of Blame.”
Western Historical Quarterly 29:437-457.

Tetra Tech. August 1995. “Willamette River Basin Water Quality Study: Summary and Synthesis of Study
Findings.” Tetra Tech Contract No. 97-094.

Summarizes the technical studies that have been conducted as part of Phases| and Il of the Willamette River Basin
Water Quality Study for the Oregon DEQ.

80



Restoring the Willamette
September 1999

Tiffany, C., G. Minton and R. Friedman-Thomas. 1990. “Erosion and Sediment Control: An Evaluation of
Implementation of Best Management Practices on Construction Sites in King County, Washington. January 1988
to April 1989. King County Conservation District.

Titus, J.H., J.A. Christy,D. Vander Schaaf, J.S. Kagan and E.R. Alverson. 1996. “Native Wetland, Riparian,

and Upland Plant Communities and their Biota in the Willamette Valley, Oregon.” Unpublished manuscript. The
Nature Conservancy, Portland, Oregon.

Towle, J.C. 1982. “Changing Geography of Willamette Valley Woodlands.” Oregon Hist. Quart. 83:67-87.

Trust for Public Lands.
Website: http://www.tpl.org/newsroom/reports'econbenz/econbenz  html/index.html

Tuchmann, E.T., K.P. Connaughton, L .E. Freedman, and Moriwaki. 1996. “The Northwest Forest Plan: A
Report to the President and Congress.” Portland, Oregon; U.S. Department of Agriculture, Forest Service, Pacific
Northwest Research Station.

USACE, Portland District. April 1995. “Willamette Temperature Control, McKenzie Subbasin, Oregon; Final
Feasibility Report and Environmental Impact Statement.”

USACE, Portland District. April 1999. “Willamette River Basin Floodplain Restoration Project; Section 905(b)
Anaysis.”

I dentifies water resource problems in the basin, with afocus on the implications of loss of natural floodplain
function. Provides detailed information on stream habitat conditions, private versus federal land ownership issues
in the basin, and alist of various projects undertaken by the Corps.

USACE, Portland District. June 1999. “Willamette Restoration Initiative: Restoration and Conservation
Program Inventory.”
Provides extensive review of current agencies and programs involved in restoration strategies in the basin.

US Department of the Interior. January 1994. “A Method for Estimating the Economic Effects of Habitat
Protection: Final Report.” ECONorthwest, Portland, Oregon.

Details method for evaluating the full range of the potential economic effects of one type of habitat protection, the
designation of critical habitat for a threatened or endangered species.

USDA, Forest Service. November 1996. “Status of the Interior Columbia Basin: Summary of Scientific
Findings.” Gen. Tech. Rep. PNW-GTR-385.

Comprehensive review of the Columbia Basin in terms of ecosystem characteristics, human settlement history, and
areview of at risk species. Contains good measures and statistics for considering recreational values, discussion of
the human impact on landscape patterns, and three primary options for successful management in the basin.

USEPA. February 1995. “Ecosystem Management Research in the Pacific Northwest: 5 year Research Strategy;
Final Draft.”

Provides detailed proposals for a5 year academic study of ecological problems and solution in the PNW for
implementation by various agencies. Strong focus on ecosystem functions, and riparian characteristics, benefits
and human actions resulting in their degradation. Includes reference to many ecosystem valuation studiesin the
northwest.

USFWS. 1998. “Oregon Chub (Oregonichthys crameri) Recovery Plan.” Portland, Oregon.

USGAO. July 1998. “Oregon Watersheds: Many Activities Contribute to Increased Turbidity During Large
Storms.” GAO/RCED-98-220.

81



Restoring the Willamette
September 1999

Focus on the effects of past timber harvesting practices on water quality. Identifies sources of sediment to basin
streams, while also discussing the beneficial role of restoring vegetation along stream banks to trap sediment. Also
looks at the impacts of agricultural and urban practices on erosion and suggests some solutions.

USGS, B.A. Bonn, SRR. Hinkle, D.A. Wentz and M.A. Urich. 1995a. “Analysis of Nutrient and Ancillary
Water Quality Data for Surface and Groundwater of the Willamette Basin, Oregon, 1980-90.” Water-Resources
Investigations Report 95-4036.

Provides analysis of nutrient concentrations by land use activities. Good comparison of Willamette River Basin
nutrient levels in comparison to national concentrations.

USGS, Harrison et al. 1995b. “Analytical Datafrom Phases | and 11 of the Willamette River Basin Water Quality
Study, Oregon, 1992-94.”

USGS, C.W. Anderson, F.A. Rinellaand S.A. Rounds. 1996a. “Occurrence of Selected Trace Elements and
Organic Compounds and Their Relation to Land Use in the Willamette River Basin, Oregon, 1992-94.” Water-
Resources Investigations Report 96-4234.

Scientific review of correlation between trace element and organic compound concentrations and land use. Lots of
graphs and tables.

USGS, B.A. Bonn, D.A. Wentz and S.R. Hinkle. August 1996b. “Nitrogen in Streams and Groundwater, 1980-
90.” US Geolagical Survey Open-File Report 96-227.

Summary sheet detailing the importance of nitrogen in aquatic environments, sources of nitrogen and nitrogen
concentrations in Willamette Basin streams and groundwater. Provides tables comparing nitrate and nitrogen at
various pointsin the Basin, as well as a graph of nitrate concentrations in streams according to month.

USGS, C.W. Anderson, T.M. Wood and J.L. Morace. 1997a. “Distribution of Dissolved Pesticides and Other
Water Quality Constituents in Small Streams, and their Relation to Land Use, in the Willamette River Basin,
Oregon.” Water-Resources Investigations Report 97-4268.

Scientific information on crop diversity throughout the basin and information on amounts and locations of
pesticide detection.

USGS, B. Altman, C.M. Henson and |.R. Waite. 1997b. “Summary of Information on Aquatic Biota and Their
Habitats in the Willamette Basin, OR through 1995.” Water-Resource Investigations Report 97-4023.

Overview of how the basin has changed over time and what the causative factors have been. Provides detailed
information on the effects of dams, fish hatcheries, pollution, land use and introduced species on aquatic biota and
habitat health in the basin.

USGS, D.A. Wentz, B.A. Bonn, K.D. Carpenter, SR. Hinkle, M.L. Janet, F.A. Rinella, M.A. Uhrich, |.R.
Waite, A. Laenen and K. .E. Bencala. 1998a. “Water Quality in the Willamette Basin, OR 1991-95.” Circular
1161.

Scientific review of factors contributing negatively to water quality in the basin, and measures of pollutant
concentrations in streams correlated with land use activities. Provides detailed information on pesticide usein
different sectors of the basin, and locates where exceedences for pollutants occurred.

USGS, F.A. Rinellaand M.L. Janet. 1998b. “Seasonal and Spatial Variability of Nutrients and Pesticidesin
Streams of the Willamette River Basin, Oregon, 1993-95.” Water-Resources I nvestigations Report 97-4082-C.
Scientific data comparing nutrient and pesticide concentrations in areas with different land use activities. Looks at
concentrations in terms of spatial variation within the basin, as well asin terms of seasonal fluctuations.

USGS, B.A. Bonn. 1998c. “Dioxins and Furan in Bed Sediment and Fish Tissue of the Willamette Basin,
Oregon, 1992-95." Water-Resources Investigations Report 97-4082-D.

Scientific information detailing dioxin and furan concentrations at various land use sites in the Willamette River
Basin.

82



Restoring the Willamette
September 1999

USGS. 1999. “The Quality of Our Nation’s Waters: Nutrients and Pesticides.” US Geological Survey Circular
1225.

Provides in-depth scientific review of the concentrations of various nutrients and pesticides associated with specific
land use practices. Some focus on the Willamette River Basin; comparison of nutrient and pesticide concentrations
in different parts of the basin, and information on the potential for buffers and riparian vegetation to decrease
pollutant access to waterways.

USGS. May 1999. “The Quality of Our Nation's Waters: Nutrients and Pesticides - A Summary.” USGS Fact
Sheet 116-99.

Summary review of primary issues and findings regarding nutrient and pesticide sources and concentrations across
the country.

Vickerman, S. 1998. “Stewardship Incentives: Conservation Strategies for Oregon’s Working Landscape.”
Defenders of Wildlife.

Von Ravenswaag, E.O. and J. Blend. 1997. “Ecolabeling and Environmental Management in Agriculture.” In
Beattie et al., eds. Business-L ed Initiatives in Environmental Management: The Next Generation of Policy?

Wahl, M.H., HM. McKellar and T.M. Williams. 1997. “Patterns of Nutrient Loading in Forested and
Urbanized Coastal Streams.” Journa of Experimental Marine Biology and Ecology 213:111-131.

Walters, D.M. “Fluctuation of Channel Elevation of an Upper Piedmont River in Response to Human
Disturbance of the Watershed.” Unpublished paper.

Watershed Council. 1999. “Watershed Council Needs Assessment.”

Watson, M. and McKeever/Morris, eds. 1994. “Nonpoint Source Pollution Control Guidebook for Local
Government.” Oregon Department of Environmental Quality and Oregon Department of Land Conservation and
Development. A guidebook for local community governments detailing nonpoint source pollution sources,
problems and control measures. Provides detailed information on physical devices and landscape planning for
preventing various kinds of pollution.

Wenger, K.F. (editor). 1984. Forestry Handbook: Second Edition. John Wiley and Sons Press, New Y ork.
Collection of scientific essays focusing on various aspects of forest ecology.

Wenger, S.. 1999. A Review of the Scientific Literature on Riparian Buffer Width, Extent and V egetation.
Office of Public Service and Outreach, Institute of Ecology, University of Georgia

Suggests various riparian buffer dimensions for achieving different restoration strategies in different landscapes.
Ranking of important buffer values provided, a ong with economic and social values of buffers. Also lists some
major pollutants in streams and details how buffers could potentially mitigate the effects of these on water quality.

Wentz, D.A., |.R. Waiteand F.A. Rinella. 1998. “Comparison of Streambed Sediment and Aquatic Biota as
Mediafor Characterizing Trace Elements and Organochlorine Compounds in the Willamette Basin, Oregon.”
Environmental Monitoring and Assessment, 51:673-693.

Willamette Confluence. 1998. “Willamette Confluence “98”."” Notes from Willamette Confluence forum.
Willamette Livability Forum. May 1999. “Choicesfor the Future: The Willamette Valley.”

Provides an explanation of the history of the valley, a picture of current conditions, and the thoughts and insights
of valley residents.

83



Restoring the Willamette
September 1999

Willamette Restor ation Initiative. March 1999. “Willamette Restoration Initiative: An Integrated Approach to
Our Ecological Challenges.”
Introductory document summarizing the physiology of the Willamette basin and the purpose and goals of WRI.

Willamette River Basin Task Force. December 1997. “Willamette River Basin Task Force: Recommendations
to Governor John Kitzhaber, December 1997.”
Assessment of the current status of Willamette Basin waters and recommendations for solutions to problems.

World Bank. “Monitoring Environmental Progress.”
Website: http://www-esd.worldbank.org/html/esd/env/publicat/mep/mep.htm

Zybach, R. 1999. Using Oral Histories to Document changing Forest Cover Patterns. Soap Creek Valley,
Oregon, 1500-1999. Masters Thesis, Oregon State University.




