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ABSTEACT. Ecological problem solving requires a flexible social infrastmucture that can incorporate
scientific insights and atﬂﬂ to changing conditions. As applied to watershed management. social
infrastructure includes mechanisms to design. carry out, evaluate, and modify plans for resource protection
or restoration. Efforts to apply the best science will not bring anficipated results without the appropriate
social infrastructure. For the Long Tom Watershed Council, social infrastmucture includes a management
structure, membership, vision priorities, partners. resources. and the acquisition of scientific knowledge,
as well as the comnmnication with and education of people associated with and affected by actions fo
protect and restore the watershed. Key to integrating science and practice is keeping science in the loop,
using data collection as an outreach fool and the Long Tom Watershed Council's subwatershed
enhancement program approach. Resulting from these methods are ecological leadership, restoration
projects, and partnerships that catalyvze landscape-level change.
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INTRODUCTION

Watershed management that targets ecological
problems requires the individual and coordinated
participation of the whole suite of stakeholders. In
the United States, the customary autononmry of
private landowners has bred an individualistic
philosophy that is often unresponsive to ecological
1ssues that are relevant bevond the bo r of
private  landholdings ale et al  2000)
Furthermore, mspiring voluntary action by private
landowners at a landscape scale i1s difficult
Coordinating groups of private landowners to
com,tlnletf: projects i commeon may be even more
problematic.

Ecologically minded management at the scale of an
entire watershed crosses anthropogenic boundaries
created by laws, jurisdictions, and ownership (Dale
etal 2000). In Oregon. legislators facing threatened
or endangered species listings of salmon and other
species developed legislation to fund grassroots
organizations—watershed councils—thereby encouraging
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tion of all stakeholders in the
management of the watershed that they share (Coe-
Juell 2005). The watershed councils are
mstifutionally autonomous from the State of
Oregon, are primarily govemned by cifizen
volunteers, and have no legal authornty.

the joint partici

For watershed-scale management to be effective. a
flexible social infrastructure is needed that allows
for the integrafion of diverse lknowledge and
mterests in the concerted goal of watershed

otection and restoration. The Long Tom

‘atershed Council (LTWC) developed nmltiple
methods. including a subwatershed enhancement
program to link science and practice, resulting in
voluntary participation by individual landowners in
watershed momitoring, inventory, enhancement,
restoration, and protection. The subwatershed
enhancement program is key to the LTWC's social
mfrastructure. This program furthers development
of social infrastructures that are currently poorly
understood iels and Walker 2001, Eenney
2005, Sabatier et al 2005), allowing for the
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application of available science regarding
watershed Smtection and restoration (Williams et
al. 1997 US. Environmental Protection Agency

(EPA) 2007).

Science in Service of Action

Protection and restoration of important habitats
require transdisciplinary scientific findings and
mnsights that are I:@had:q:htﬂu:l to the locald]s?lguatinﬂ_
Action in social-ecological systems mmst be
socially and ecologically viable and requires a social
infrastructure that effectively educates people on
how to include science in practice. Putting science
into practice often requires explanation of salient
principles. Often the language of science has to be
translated for accurate lay understanding.
With better understanding of scientific concepts.
local project participants can contribute their own
experience, ideas, and observations.

Practice in landscape protection and restoration is a
socially intensive process of working with
landowners and system parficipants individually
and in groups. Successfil protection and restoration
in socialecological systems requires  the
development of promising, integrated projects that
reflect the complexity of systems in which humans
take part (Berkes and Folke 1998). Where land
ownership 15 diverse, values about what and how to
protect and restore differ, and actions across an
entire watershed inevitably encompass many scales.
This may lead to ecological protection and
restoration efforts that are offen fragmented and
pursued opportunistically. A more holistic approach
and outcome can be achieved if diverse participants
are brought together. Ecologically meaningfil

ctice requires bringing social-ecological system
Esaights rtgllbear with E{%ﬂ]ﬂﬁﬂﬂﬂ 11::1% and
matching funding to create protection and
restoration projects. Too often, people think about
plantings, niparian improvements, upland habitat,
and special places as the essence of practice. For
success, practice must also include a social
infrastructure that makes possible a vision that
incorporates coordinated and collaborative plannin
for ing, monitoring, and stev.rmﬂghip 0
individual and watershed-scale projects. A flexible
and adaptive social infrastructure is eritical for long-
term success.
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BACEGROUND

In 1990, the Oregon Legislature created the Oregon
Watershed Enhancement Board (OWEB) to
“promote and fund voluntary actions that strive to
enhance Oregon’s watersheds. OWEDB s programs
support Oregon’s efforts to restore salmon runs,
mmprove water quality, and strengthen ecosystems
that are critical to healthy watersheds and
sustamnable comnmmities™ (OWEB 2008). The
OWEEB became the ng body offerning
compefitive grants that support watershed councils
and many other entities throughout the state. A
diverse group of watershed residents came together
to form a watershed council for the Tom River
Watershed in Oregon’s Willamette Valley. Their
charter was approved by consensus on 28 July 1998,

The Long Tom Watershed (106 000 ha) is located
m Cregon’s agriculturally nich Willamette Valley
(Fig. 1). The Long&lTom River 15 one of the major
tributaries of the Willamette River, which is an
American Heritage River (EPA 2006). Land cover
(Fig. 2) and ownership (Fig. 3) mdrror the
complexity of the Willamette Fiver basin. Private
forest land occupies 44% of the land in the Lon
Tom Watershed, agriculture 31%, rural residenti
9%, urban 8%, park and otherlands 8%. Ofthe forest
land, 40% is owned by large industrial companies
(parcels are 160-3000 ha) and small woodland
ownerships hold 60% (parcels are <160 ha).
Agniculture is among the most diverse in the state,
spanning 140 commodities and ranging from small
organic farms to a few large conventional farms of
800 to 1600 ha. The rapidly growing towns of
Veneta, Monroe. and Tunction City are expanding
mto rural residential areas and have significant
conservation opportunities to protect watershed
fonctions before town infrastmocture and development
make protection more difficult. High-density urban
areas are found around the city of Eugene
ulation 154 620 [2008]). and the Fern Ridge
roir is a heavily used recreation area.

The LTWC has become a model for developing and
strengthening social infrastructure that translates
and a%%]iﬁ scientific and social principles. Using a
nei thood approach (Lamberson 2002),

LTWC has turned many local skeptics of science
mto active practitioners. In 2009, the LTWC was
named a Model Watershed and awarded a 10-year
grant for over US$1 million to increase the pace,
scope, and effectiveness of restoration by
benchmarking and monitoring progress, using
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Fig. 1. Map of the Long Tom River Watershed in the Willamette River valley. Oregon.
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Fig. 2. Land cover for the Long Tom River Watershed and water-quality sampling locations.
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Fig. 3. Land ownership and subwatershed boundaries for the Long Tom River Watershed. Oregon.




adaptive management techniques, and collaborating
further with the regional scienfific commmmity. This
Mever Memorial Trost grant is in collaboration with
Bonneville Environmental Foundation whose
goals are lmg—term_ funding to achieve adaptive.
SCIETICE- . monitorng-intensive management
oaches (Reeve 2007, Reeve et al 2006).
though the LTWC previously received private-
sector contributions. this grant was a significant
addition to the balance of private and public
imvestment in collaborative watershed restoration
filling in significant gaps in funding a holistic
approach to watershed restoration and adding
capacifty for leaming and adaption through flexible
funding miles.

In 11 vears. the LTWC has implemented more than
US$2.8 million worth of projects to restore or
enhance portions of river, wetland. and upland
habitat in all 10 subwatersheds, as well as in the
floodplain of the Willamette Eiver. Isolated projects
are less effective than a coordinated program when
th{;eogna] 15 watershed protection or restoration. By
. the LTWC had a catalog of more than 30
projects and a conservation strategy to guide future
action. Low adnunistrative costs (11%). and
volunteer involvement from both scientists and lay
persons allow for successful implementation of
pr&g’ects that would otherwise be impossible for
individual landowners. The LTWC involves private
and local funding in every grant proposal
leveraging some by a ratio of five fo one.

Building a Social Infrastructure

The LTWC's social infrastructure is developed
through a deliberate, transparent, and evolving
ocess that has steadily built and strengthened trust
the Council and the public. The social
infrastructure  includes elements of social
%gimjzalion that facilitate the work of the LTWC.
ividuals, landowner cooperators, volunteers, and
local citizens participate in projects or cooperate
with data-collection activities initiated by the
LTWC. The Council also provides active learning
through adult education programs and events that
motivate and inform cifizens and landowners.
Social groups, networks of landowners, and
neighbors in subwatersheds have been organized by
the LTWC to approach larger-scale conservafion
concerns such as multiple-owner habitat restoration
and protection Integration of projects to restore
ecological function in the Long Tom Watershed is
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accomplished by a rofating volunteer steerng
committee (equivalent to a non-profit organization’s
board of directors) that identifies tracks the
working vision, goals, objectives, and progress of
the LTWC and attends to business matters.

In the early vears, the LTWC had to determine who
its constituency was. As the focus was on the
watershed, the LTWC included “... anyone who
lives, works, or plays in, denives benefit from, or is
affected by the watershed and its resources... as a
member of the [Long Tom Watershed] Council
(LTWC 2003a).” In the interests of consistent
practice over time, the LTWC developed the vision
for: “A healthy watershed that ensures water quality
and riparian and wetland habitat for fish, wildlife,
and native plants while recognizing the importance
of eo?ple's econonuc livelihood and quality of life”
(LTWC 20033). The LTWC quickly learned that
putting science into practice was a complex social-
ecological process for which an approach was not
well documented. Implementing inclusivity of
membership requires deliberate outreach by LTWC
staff to include the most skeptical and inaccessible
populations in the watershed. For example, farmers
are a critical population for gaining river access and
implemenfing siream restoration am%'iﬁes. Agniculure
has the most extensive impact, and urban areas have
the most infensive impact on habitat qualities for
watershed streams :ﬁ uplands. Initially, farmers
were skeptical that the LTWC would exclude their
mterests and would instead advocate for urban and
environmental interests. Council procedures and
education priontized reaching ouf to farmers and
rural residents to engage their interest and earn their
trust. Early on, as the LTWC prionitized its projects,
farmers said that all actions should be voluntary.
The implications are that landowners have to choose
to adopt ecologically beneficial actions. Although
the Council does not have any power other than fo
encourage volunfary action, the philosophical
discussions and spoken personal commitments from
LTWC organizers were an important component in
forming a comnmnity approach to the shared
challenge of improving ecological conditions in a
dtgtadﬂ%:le wate:rs%ed s =

METHODS FOR INTEGERATING SCIENCE
AND PRACTICE

The commumnity practice of watershed management
1s facilitated by the LTWC through the elements of
their social tructure, combining collection of



scientifically ngorous data for monitoring and trend
detection with social outreach, and creating a
subwatershed approach to share results and
encourage action. Since its inception, the LTWC
has been deliberate about the integration of science
into evervday activities. Furthermore, priorities and
work orientation have shifted or become refined by
the acquisiion and evolution of scientific
information and discussion.

There are three core methods of social infrastmicture
that have evolved for the LTWC. First, the social
infrastructure is founded upon science as iterative
and integrative; scientists working alongside
landowners as equal local citizens with different and
useful talents. Second. data collection that informs
scientific inferprefation has become a medimm for
outreach and education, and the data are collected
at a scale designed to answer community-generated
questions. Third, the subwatershed enhancement

ogram infegrates and inferprets scientific resulis
grsuhwmm%giresidemsinannpmqmsﬁnn—md—
answer format with skepticism allowed and
components of professional judgment clearly
acknowledged, thereby building trust. The
relationships with individuals that have developed
through the day-to-day activities of data collection,
project planning, and ecological restoration have
facilitated practice by the LTWC among
individuals, groups, and across the entire landscape
of the Long Tom Watershed.

Science Always in the Loop (Tterative and
Integrative)

The LTWC has cooperated with their scientific
partners to develop statistically rigorous stdy
designs for ﬁﬂ] ing data on macroinvertebrates
(Thieman 2007). modeling of watershed processes
and the effects of treatments (Lamyvet al. 2002, Bolte
et al. 2006), studying water and habitat quality
(Thieman 2007), and understanding the behaviors
and motivations of landowners and volunteers
(Johnson 2007, Lurie and Hibbard 2008).

In addition to working with university and agency
science partners, the 'C took action to conduct
a watershed assessment (Thieman 2000) and form
a technical team A standing LTWC conunittee, the
technical team 15 composed of staff scientists from
agencies, municipalities, universities, and corporations.
The technical team works closely with and is
supported by LTWC staff and provides broad
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technical support to both staff and the steering
committee in reviewing study design, ﬁmima%
scientific information,  determining  ecologic

needs, prioritizing and planning action, reviewing
restoration projects, and making educational
presenfations to citizens and landowners. The
technical team recommends and adjusts protection
and restoration priorities, reviews and prioritizes
projects. provides technical assistance for projects,
assesses results, and synthesizes lessons leamed.

One example ofhow science is central to the process
of watershed mana for the LTWC 15 the
process for developing their conservation strategy
(Dedrick and Thieman 2005). First, the LTWC
developed spatially explicit restorafion prionfty
maps and descriptions for both agquatic and
terrestrial habitats based on available scientific
mformation and expert knowledge. These priorities
were published in their newsletter (circulation over
1000} with an mvitation fo attend LTWC s public
watershed meetings. Eachmap and description were
presented at LTWC meetings by a volunfeer
scientist. Then, LTWC staff described restoration
priorifization and asked for feedback. This process
15 coordinated with the statewide Oregon
Conservation Strategy (Oregon Department of Fish
and Wildlife (ODFW) 2008) and the conservation
action ing process for the local preserve (The
Nature Conservancy 2009). Next, an ov ing
strategy that includes landowner comments and
participation was crafted to provide descriptions of
a comprehensive restoration approach for all
identified watershed issues. The LTWC was then
able to target required field data to supplement the
plan, monitor progress, or redirect activities as
conditions in the watershed change over time.

Data Collection as Outreach

The active partic;galion of landowners and citizens
from all walks of life strengthens the basis from
which the LTWC can actively practice landscape-
scale and coordinated restoration of an entire
watershed. To this end, the LTWC has spent
considerable time and energy communicating with
watershed residents. The many data-collection
activities that the LTWC has conducted have
provided opportunities fo confact watershed
residents directly. The outcome of these contacts
has been the development of scientifically rigorous
data. and landowners and cifizens who understand
the questions and data and share ideas about



restoration priorities. Below are four data-collection
examples that highlight different goals and
oufcomes in terms of outreach.

Long Tom watershed assessment

The LTWC completed an inventory of the
watershed throu an assessment that was
conducted over 18 mos. in 1998-1229 and focused
on simmarizing and interpreting existing data
(Thieman 2000). This process involved 28 key
professional and skilled citizen wvolunteers,
addition to a high school class. in collecting,
interpreting, and mapping data. The review process
included 45 professional. landowner, and layperson
reviewers, and as well, a public meeting was held
to present the draft findings for each of the nine
chapters of the analvsis. In each public meeting, a
volunteer scientist presented an overview of the
subject (eg.. hydrology and water use) and
explained why if was important. Next, the LTWC
staff reported the findings and showed draft tables
and figures. The citizens and landowners in
attendance questioned data and gave supporting or
conflicting local knowledge. Farmers and foresters
from local timber compamies reviewed draft
chapters of water-quality findings, nparian-zone
change analyses, and fish and wildlife information.
As a result, participants became invested in the
accuracy of information and the phrasing that might
affect 1its perception by landowners and
stakeholders. After publishing the assessment
LTWC staff recruited an intem from the nearby
TUniversity of Oregon to coordinate presentations to
private stakeholder groups regarding the results of
the watershed assessment. These review processes
built confidence in the data, allowing questions of
shared wvalues, economic impact from restoration
and politics to be addressed.

Water-quality monitoring

Water-quality monitoring in a watershed with over
20% of the land in private ownership was daunting,
Before the watershed council. data on water quality
were sparse in both geographic coverage and
duration of sampling. Information on potential
sources of pollution was lacking The LTWC
wanfed fo problem solve with local landowners
around known impainments based on recent,
localized data. First, the LTWC staff held public
watershed council meetings and outlined the
questions they wanted to ask regarding water-
quality differences by land use and potential
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pollution sources. Staff gained agreement from
local residents regardjne% the $lestioﬂs of interest,
obtained volunteers to help with data collection, and
discussed monsforing sites. Landowners involved

m dm]ﬁrg the study then suggested le who
would v allow access to stream reaches that did
not have public access. Unlikely worked

together, such as a rancher and outspoken critic of
government agencies learning data-collection
protocols from an agency scienfist and going on to
collect samples. From the beginning, this process
was transparent, and at kev steps, the comnminity
was asked to assess goals and objectives. At each
step, the commmnity could modify the process.
Ultimately, a large number of water-quality
monitoring sites were distributed throughout the
watershed on both public and private land (Fig. 2).
A common set of water-chemistrv data are now
available for management that are trusted by
scientists as accurate and accepted by landovwners
and citizens.

Macroinvertebrate sampling

The LTWC determined that inventorying an overall
mdicator of ecological stream health would
supplement the :{T.;ajiable geomorphic and water-
chemistry data. Macroinvertebrate diversity was
chosen as the index, and scientists from the EPA
volunteered fo design an inventory study using a
spatially random Cenfroidal Voronoi Tessellation
sampling design (Larsen et al. 2001). The LTWC
conducted outreach to over 350 landowners to gain
survey permussion for 100 sites. The study results
were analyzed and fed in public council
meetings, published (Thieman 2007), and are nsed
m watershed management decisions.

Fish barrier assessment

To better prioritize instream habitat restoration. the
LTWC conducted a fish barrier ass&smnﬂn%nj ect.
Random site selection identified more than 400 sites
with a goal of field sampling at least 250. Three
phases of outreach were conducted to gain
permussion to survey. Each phase used an improved
outreach letter as staff and the steering committee
worked to increase the response rate: a technical,
fact-filled letter. a less formal letter with fact sheet
aftached; then a third round, adding a color aerial
photo map with desired survey locations. The
mcreased information provided in the later contact
letters led to an increased positive response from
landowners (Table 1). Personal phone calls were



made to further increase the response rate (Table 1).
Personal contact increases the chance that a
landowner will give permission for the survey and
also provides an opporhmity for the Council to
develop a relationship with landowners who may
later participate in a restoration action.

Subwatershed Enhancement Program

Bringing the results of data collection to practice,
the LTWC achieved coordinated ecological
restoration through a subwatershed enhancement

0 This pro ets ecologically
Sighficant  subwatersheds and the  selated
neighborhood of landowners. This provides a
neighborhood approach and avoids the problem of
uncoordinated, opportunistic projects that depend
exclusive]} on individual landowner contacts. By
using  a eted subwatershed enhancement
program. ﬂ:l.E 'C can be deliberate about where
to use linuted resources for the greatest social—
ecological benefit.

For each subwatershed, .. 1%I_;[mg Tom
Watershed] Council builds acreekpm le listing the
special features and known impairments based on
current data from the Watershed Assessment, Water
Cuality Monitoring Program, and local scientific
know]gﬁ 7 [LWIC 2003b). With the profile
maps, photos, LTWC leaders and staff conduct
outreach fo identify key landowners who can co-
host meetings. Together r host neighborhood
meefings and tours within subwatershed and
bring farm, forest, and mral residential people living
in close proximity to one another together to learn
of the current state of the subwatershed. This leads
to discussions of what actions are needed to restore
the subwatershed Ultimately, neighbors join
together to accomplish the actions that science
suggests are possible (LTWC 20030). This process
couples the social actions of outreach and frust
development with scientific information Without
this pairing, a coordinated and scientifically
informed restoration process would not be possible.

Five subwatershed enhancement programs are
currently active, and scientific findings have been
brought to bear on restoration actions in every
subwatershed. The LTWC anficipates that long-
term frend monitoring will indicate that this
clustered restoration a ch will be successful
and result in measurable improvements in water
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quality and habitat. Project sites are identified using
three criteria (in priority order): ecological priorn
of the location 53:1 sge pntelllml fq:u%l mt%rrlauo?l
success, anficipated commitment of landowners,
and social network connections in the ﬂeighburhmd_
Social network connections are important for long-
term maintenance of project sites and also to
facilitate future work in the subwatershed as
neighbors speak positively to neighbors about
action.

RESULTS AND DISCTUSSION

The social infrastructure developed by the LTWC
approaches social-ecological issues at multiple
scales (Fig. 4) and through a variety of avermes. The
three core methods of iterative and integrative
science, data collection linked to outreach., and
subwatershed enhancement programs have resulted
m three major categories of results effecting
watershed improvement. These categories are the
devel of local ecological leadership from
individuals as watershed advocates and in working
networks; restoration and enhancement plans and
on-the-ground projects at the scale of individual or
nmiltiple sites; and parinerships and policies that
effect landscape-level change.

Ecological Leadership Advocates and
Networks

Peer leadership within the watershed has emerged
from avanety of LTWC activities including science
education and watershed data collection. Individuals
who were involved m field data collection
mdividuals informed by that field data through
science education programs, and project landowners
have become leaders in theirr neighborhoods,
subwatersheds, or areas of influence. Steenng
committee members and alummi provide further
peer leadership and role meodels in translating
scientific knowledge into action. Selected project
landowners are listed on the LTWC s “Restoration
Program™ brochure, which rides references for
ecological restoration work. Steering committee
members and alummn have been trained in watershed
155ues, restoration projects, education and outreach
techniques, and the business of the LTWC and are
active in governing the LTWC, providing
commections to landowners, aking out fo
mainfain the positive repm:{l:mno the LTWC, and
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Table 1. Fish barrier assessment project landowner contacts through letters and response rate.

Method of Landowner Contact Total Eesponse (Yo) Fesponses (%)

Tes Mo Orther
First round of letters (n = 178) 28 64 30 6
Second round of letters (n=171) 29 69 7 4
Third round of letters (n = 57) 37 76 24 0
Personal phone calls (n = 57} 55 46 9 45

alerting staff of any misinformation emerging in the
community. The LTWC is interested in fiurther
capitalizing on informed alumni and is exploning
areas for enga such as liasson work on
scientific i1ssues and fundraising. Leaders and
advocates also bring new ideas to the aftention of
the networks of LTWC members. For example, one
landowner and steering committee alumous
proposed an  alternative way to approach
conservation easements and caught the attention of
a scientist and land trust staff.

In addition to currently active watershed
management participants, the LTWC tuilt and
maintains an extensive database of five key
networks: people who allowed access to their land
for sampling macroinvertebrates; people/landowners
who allowed their culverts fo be evaluated as fish
barriers; volunteers who have done research
sampling, planted trees, or served on committees;
people who have hosted or participated in
subwatershed programs; and people who have come
to LTWC meefings and fours. Due to the personal
and detailed nature of the LTWC's communication
and information-gathering procedures—personal
letters, tour invitations, phone calls, membership
interest forms, volunteer skills forms—these
networks are viable ways to launch new efforts that
will require extensive volunteer involvement such
as invasive species management.

Eestorarion and Enhancement Plans and
Improvements

In the early years, the focus of restoration and
enhancement was on individual sites. As the
mterconnected web of relationships developed and
trust evolved, particularly using the subwatershed
enhancement program approach and data collection
as ontreach, the LTWC was able to expand the scope
of projects to include nmltiple-site habitat projects
at small and large spatial scales, both within the
stream corridor and in the uplands. These projects
mvolved individual landowners or groups of
participants. For example, an upland restoration

ject enco sing several habitat improvement
ggjnems dm%spe through cuﬂab&rﬂun with
partners and regional ecological planning (Fig. 3).
Anpther example was the removal of a culvert fo

open up 40 miles of habitat for trout that was
idenfified through the macroinvertebrate sampling
project (Fig. 6). An example of coordinated projects

completed as part of a subwatershed planning
process occumred on F Creek and focused
onmultiple areas of ecological habitat improvement

Fig 7).

Data collection as outreach and peer leadership also
resulted in the gmupinﬁ of nwltiple habitat
mprovements. For example, one part of the water-
monitoring program was an agricultural munoff pilot
study of pho 15/ortho-phosphate, nitrogen/
nilrite-ﬂimptg mm mlspendeph solids at srﬁ%
sites. As a result of the study, the growers with
identifiable defrimental effects on water quality
changed their land stewardship practices. A grower
with excess nitrogen entering the stream changed
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Fig. 4. As relationships among landowners and the LTWC develop through the growth of social
infrastructure, the focus of projects moves from isolated project location to concerted efforts among
multiple landowners within the same subwatershed to large-scale projects that address issues at the scale

of the ecosystems. As the social infrastructure grows. watershed resi

ts become citizen connectors

facilitating leaming and projects among their neighbors. and the number of individual landowners
willing to be involved in the restoration of ecologically important habitat increases.

~— Stream reach + Citizen connectors

Key habitats * Project landowners
Connection within
subwatershed
Isolated

Connection within
ecosystem

Increasing social infrastructure scale and complexity

his irrigation timing to eliminate the mnmoff. Two

growers installed %’assed waterways in three

eroding fields (Fig. 8). These individual behavior

chang&s resulted in immediate environmental

benefits and updated land-management practices.

and the growers themselves have the potential to
ead best-management practices to their peers
ough project tours or LTWC meetings.

Plans developed for the watershed include science-
based and communify-supported priorities that can
be used by anyone. The process of the LTWC
Conservation Strategy described above provides
maps and descriptions with spatially explicit
restoration priorities for aquafic and terrestrial
habitats in each subwatershed. The watershed
assessment provides a summary of the ecological
conditions in the watershed and subwatersheds in
lay terms. The stream health report presents and

interprets new local water-quality and macroimvertebrate
tion data by subwatershed with maps and
charts. The fish barrier inventory provides maps and
detailed descriptions of barriers to fish migration.
These ts confain a body of common
knowledge widely agreed upon by scientists,
citizens, and landowners. These documents i
translation of scientific language info presentations
accessible by local residents. These translations
meet high standards for accuracy and readability
and are often referenced in plans. reports, and legal
documents. Due to the networking of alummni.
project landowners. and key stakeholders.
advocates from diverse perspectives speak in their
own terms about their trust and support for the
findings in the documents to landowners and
decision-makers new to the area or to the LTWC
who might not have been in the approval process.
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Fig. 5. Wild Iris Ridge Restoration Project. At Wild Iris Ridge. local scientists identified restoration
opportunities for threatened native prairie and oak habitats. The LTWC worked with the municipal

landowner to expand the sc

of the project from erosion control to include 50 ha of prairie and oak

habitat improvement that included blackberry removal (a and b) and scotch broom eradication (c and d).

(a) Blackberry before
Y v %

(c) Scotch broom before

(b) Blackberry after

(d) Scotch broom after

Most subwatershed protection and restoration
projects involve iterative planning and active habitat
restoration. As most projects are less than 5 vears
old and restoration of habitat can take a half-century
or longer (Kauffman et al. 1997). most current
habitat measures are premature. The important
outcome at this pomt in time is that the social
infrastructure is in place and coordinated restoration
actions are being planned. implemented. and
monitored.

Partnerships and Catalyzing Landscape-Level
Change

The collaborative and transparent data-collection
approach and the quality of the data provided have
led to the use of LTWC information in a variefy of
publicly accessible plans and documents such as
federal watershed analyses, state water-quality
management plans and rules, and regional long-
term vision and action plans. Some examples are:
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Fig. 6. Coyote Creek Culvert to Bridge Project. On Covote Creek. a culvert-to-bridge project opened up

cutthroat trout access info 74 km of upstream habitat (a and b). This site was identified through outreach

to landowners with priority habitat locations found through the water-quality samplihna%pu'og;ramondi This
itat c

project developed into addi

itional components that improved in-stream and riparian

tions on

a 160-ha ranch and is now an anchor demonstration project for a new subwatershed enhancement

program in the Coyote Creek subwatershed.

(a) Culvert (before)

(b) Bridge (after)

water quality total maximum daily load rules for
g‘e)giﬁc pollutants, the Willamette Synthesis

ject. Rivers to Ridges Open Space Vision and
Pllgg. and the West Eugene area conservation action
P

Aside ﬁommak:% data. reports. and interpretations
widelyavailable, TWC?tgﬁ'paﬂicipatcmselected
planning and action efforts by other entities to
achieve watershed-level impact. The data and
expertise malt:hc LTWC hoalgs and ifs csoopeta_ rative
nature eita t-after . Significant
examples in addim the p%\;’egﬁlﬁcmde:
state agricultural and water-quality planning and
rule creation. county planning and policy around
riparian and floodway protection and regional
wetland and ridgeline partnerships for long-term
waterway and habitat planning and protection. In
the Agriculture Water Quality Management Plan
and Rules, created_nliy the Oregon t of
Agriculture. the LTWC was credited with creating
asmoother process and a more robust rules outcome
due to the Council’s previous work in collecting

water-quality data and educating citizens and
farmers. Due to this recognized expertise and trust,
the Local Area Committee formed to create and
adopt the rules was composed of more
knowledgeable farmers and citizens who then
%V}ltmed LTW% snﬁ‘ltq s:r:g as technical advisors.
ith coun oo(c:lp ain arian protection in
20009, ther{TW worked I;I!II*’ith fogrro adjoining
watershed coun(clils ax:é‘tlmhlﬁple ?gency partners to
jointly r ain and riparan
Jco11dll)trlonsep(t):)1 LangéaComryoocdpommxss' iona'sg The
LTWC took a collaborative approach in offerni
technical services and working with county s
that resulted in the prioritization of floodplain and
riparian protection in their immediate work plan. As
a mem of the West Eugene Wetlands
Partnership. a national model for wetland protection
and restoration. the Council was instrumental in the
Plransition t(\;'hitcsh successor Rivers to Ridges
artnership. which includes a greater geographyand
ﬂnmtenecf’uplandhabitats gu‘%gsaoal% sav and
wetland habitats. Finally. the LTWC provides
landowners with connections to other organizations
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Fig. 7. Ferguson Creek coordinated multiple habitat enhancement projects. On Ferguson Creek. multiple
habitat enhancement projects were identified through the subwatershed enhancement program. This
project targeted sites with high ecological value coupled with committed landowners. Two culverts were
removed. making available several kilometers of high-quality cutthroat trout habitat. Livestock
exclusions with off channel watering systems (a), riparian plantings (b). instream habitat enhancement
through the addition of largg wood (c). and multiple techniques were used to increase floodplain
capacity including stream habitats that flood off channel terraces (d).

{a) Off-channal water

ter (R)

(b) Riparian planting before (L) and af
¥ >
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Fig. 8. Grassed waterway, pre- and post-project implementation. The objective was to eliminate a
narrow gully and the concentrated erosion occurring due to bare soil (2). The ground was recontoured at
10:1. thereby widening the channel, erosion fabric was installed, and vegetation development is in its

first year (b).

(a) Before

(b) After

to meet their goals such as the land trust for

protection of land and habitats. and the
U.S. Fish and Wildlife Service for restoration
focused on threatened and endangered species
recovery.

CONCLUSION

The Long Tom Watershed Council has created the
social infrastructure for gathering. synthesizing
digesting. and translating the insights and scientiﬁgc
findings of local residents and the scholarly and

a community into practical applications. The
B m%’s social in(gasm.lgnmire setsag%pals. gains trust.
secures resources. and brings on-the-ground change
in a complex rural-urban watershed. As new
scientific information and theories emerge and the
social-ecological system shifts. the LTWC is
working to increase effectiveness in conservation
and innovation and to inform and learn from other
\&;atmhed protection and restoration efforts around
€ state.

The Council 1s a catalyst for starting practices that
will spread through contact between individuals.
targeted networking. and as a result of the use of the

Council’s social infrastructure. Future restoration
and protection will be more secure if the practices
mitiated by the Council expand in location. scope.
and level of protection LWTC is not an end
point. It 1s the beginning of a process to improve
water quality. habitat for fish and wildlife. and
social—ecological relationships for stewardship in
the watershed. The LTWC shows how important
the social dimensions of integration and translation
of science are alongside developing data collection
linked to outreach and engaging neighborhoods of
landowners in subwatershed enhancement programs.
Through transparency and trust, the Council has
reawakened land ethics and stewardship in the
watershed. Through its infrastructure. Council staff.
members, steering commiftee. and alumni
continually expand the LTWC's commnmmity
connection. education. and action programs.

The example of the LTWC illustrates the many
elements of social infrastructure that need to be
created, inferwoven. and actively maintained in
order to put science into practice. The transparency
of the LTWC's approach to developing its social
infrastructure has been an asset in building trust,
encouraging communication, and increasing
participation in Council-sponsored projects and



events. It takes time to build an effective social
infrastructure that includes leadership. vision. trust.
partners. resources, education. and understandable
scientific  knowledge. Without this social
infrastructure and its continued maintenance.
science cannot be put into practice or maximally
utilized as an integrated component of the practice
of ecological restoration.

Responses to this article can be read online at:
http:-/AMww.ecologvandsociety. org/voll4/iss 2/art36/
responses’

Acknowledgments:

The authors would like to acknowledge the
continuing support and commitment of the citizenry
inthe Long Tom Watershed. The steering committee,
technical team, parter organizations and agencies,
and local scientists provide ongoing work that
supports and complements the activities of the Long
Tom Watershed Cowncil, particularly those that
have offered words of encouragement during the
most challenging times. The gnzgon Watershed
Enhancement Board provides significant finding
Jor the Council, thereby enabling the ongoing work
of the Long Tom Watershed Council. The authors
would also like to thank Kelly Christiansen for the
maps that are part of this document.

LITERATURE CITED

Berkes, E., and C. Folke, editors. 1998. Linking
social and ecological systems: management

practices and social mechanisms for buildin
resilience. Cambridge Univ. Press. Cambridge,

Bolte, J. P., D. W. Hulse, S. V. Gregory, and C.
Smith. 2006. Modeling biocomplexity—actors.
landscapes and alternative futures. Envirommental
Modeling and Software 22(5):570-579.

Coe-Juell, L. 2005. The Oregon plan: a new way
of doing business. Pages 181-220 7 R. D. Brunner.
T. A Steelman. L. Coe-Juell. C.M. Cromley. C. M.
Edwards, and D. W. Tucker. editors. Adapiive
governance integrating science, policy and decision
making. Columbia University Press. New York
New York. USA

Ecolozy and Sociery 1402)- 36

Dale, V. H.,S. Brown, R. A. Haeuber, N. T. Hobbs,
N. Huntly, R J. Naiman, W. E. Riebsame, M. G.
Turner, and T. J. Valone. 2000. Ecological
principles and guidelines for managing the use of
land. Ecological Applications 10(3)639—670.

Daniels, S. E., and G. B. Walker. 2001. ITorking
through environmental conflict: the collaborative
learning approach. Praeger. Westport. Connecticut.

Zx ™

Dedrick. D., and C. Thieman. 2003. Long Tom
Watershed conservation strategy. [online] URL:
Jhwww lonstom. org/documents/archive _reports/

Johnson, B. 2007. Sustaining watershed

collaboratives: the issue of coordinator—board
relationships. Institute for Policy Research and
Innovation. University of Oregon, Eugene. Oregon.
USA.

Kauffman, J. B., R. L. Beschta, N. Otting, and
D. Lytjen. 1997. An ecological perspective of
riparian and streamrestoration in the western United
States. Fisheries 22:12-24

Kenney, D. S. 2005. In search of sustainable water
management: international lessons jor the
American West and beyond. Edward Elgar
Publishers, Northampton, Massachusetts, USA.

Lamberson, R. H. 2002. Special issue on
individual-based models. Nanwral Resource
Modeling 15(1).

Lamy, E.. J. Bolte, M. Santelmann, and C. Smith.
2002. Development and evaluation of multiple
objective decision-mah:}g methods for watershed
management planning Jowrnal of the American
Water Resowrces Association 38(2):517-530.

Larsen, D. P.. T. M. Kincaid, S. E. Jacobs, and N.
S.Urquhart. 2001. Designs forevaluating local and
regional scale trends. BioScience 51(2):1069-1078.

Long Tom Watershed Council (LTWC). 2003a.
Long Tom Watershed Council Charter. [online]
URL: http://www.longtom org/documents/archive

reports/Charter_2003.pdf.

Long Tom Watershed Council (LTWC). 2003b.
Sub-watershed enhancement program. [online]
URL: http//www_longtom org/subwater3 html.




Long Tom Watershed Council (LT“ C). 2008.
Annual report. [online] URL: http://www longtom.
org/documents/archive_reports/Ann 2008.

pdf

Lurie, S., and M. Hibbard. 2008. Community-
based natural resource management: ideals and
realities for Oregon watershed councils. Society and
Natural Resources 21(5):430—440.

The Nature Conservancy. 2000. Conservation
action planning. [online] URL: ht_‘tp /fwww.nature.
org/wherewework/northamerica/states/indiana/files’

cap.pdf

Oregon Department of Fish and Wildlife
g)DFW) 2006. Oregon conservation strategy.
DFW, Salem. Oregon, USA.

Oregon Watershed Enhancement Board (OWEB).
2008. About us. [online] URL: hitp://www.oweb.st
ate or us/'OWEB/about_us.shtml.

Reeve, T. 2007. A long-term moniforing-intensive
approach to Pacific Northwest watershed
restoration. Ecological Restoration 25(1):73-74.

Reeve, T., J. Lichatowich, W. Towey, and A.
Duncan. 2006. Building science and accountability
into community-based restoration: can a new
funding approach facilitate effective and accountable
restoration? Fisheries 31(1):17-24.

Sabatier, P. A., W. Focht, M. Lubell, Z.
Trachtenberg, A. Vedlitz, and M. Matlock,
editors. 2005. Swzmmzenﬁ upstream: collaborative
approaches to watershed management. MIT Press.
Cambridge. Massachusetts. USA

Thieman, C. 2000. Long 7Tom Watershed
assessment. [gnline] URL: hitp://www.longtom org/
assessment2 html.

Thieman, C. 2007. Stream health and water quality
in the Long Tom Watershed: 1999-2006. [onlme]

IVE

U.S. Environmental Protection Agency -\)
2006. American heritage rivers. [online]
p/fwww.epa.gov/rivers/.

Ecology and Society 1402)- 36

U.S. Environmental Protection Agency (EPA).
2007. River corridor and wetland restoration.
[online] URL: http://www epa.cov/OWOW/wetlands/

restore/.

Williams, J. E., C. A. Wood, and M. P. Dombeck,
editors.1997. Natershed restoration: principles
and practices. American Fisheries Society,
Bethesda. Maryland. USA.



