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Range, their management is a significant factor in the streamside health of Western

Oregon. This study assesses landowner perceptions of streamside health and

management in the Gales Creek basin, a mixed-use watershed west of Portland. Data

were collected from a total of 21 forest, agricultural and urban landowners using

qualitative research methods, in-depth interviews and field tours. Key findings from

the research are: 1) Landowners' streamside management supports their more general

goals for their land: forestry, agriculture, or residential. 2) Maintaining streamside

health is not usually a primary objective of landowner management; rather it is a

fortuitous, but unintended, side effect of their pursuit of other goals. 3) Landowners

may assert autonomy over their land when their goals are threatened by natural

resource policy and 4) Landowners possess specific knowledge of their streamside

areas but are limited in their understanding of conditions at larger spatial and temporal



scales. They believe that their knowledge should be incorporated into policy making.

Some implications from these findings for the development of landscape scale policy

are included.
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Down by the Creek: Understanding Landowner
Perspectives on Streamside Health and Management.

I Introduction

The impacts of streamside management on water quality are an issue of public

concern. In a recent survey of Oregonians 91% responded that they were "very" or

"somewhat" concerned about water quality protection (Davis, Hibbitts et al. 2001).

Primary stakeholders within society, including many policy makers and private

landowners, have come to recognize the importance of streamside areas to the

regulation of water flow, the filtration of water and the maintenance of fish and

wildlife habitat. Streamside condition is not the only determinant in the provision of

these natural services; there are upland management considerations as well. However,

regardless of upland condition, without proper maintenance of streamside areas the

capacity of the land base to provide these societal benefits is compromised (Fischer

2000).

The term "streamside" is used throughout this study to refer to the narrow strip

of land that borders the stream and exerts a direct influence on the stream channel, the

water and the aquatic ecosystems associated with it. The scientific community

commonly uses the term "riparian area". Although there exists no common definition

of "streamside health", for the purposes of this paper it means a streamside condition

that helps to promote or maintain high water quality and fish habitat.

How a person chooses to frame a natural resource problem determines the

scope of the search for its resolution (Allen and Gould 1986). Thus it is important



when negotiating complex topics, such as streamside health, to investigate how people

frame the emergent issues. It is often assumed that private property rights are the most

important issue in landowner attitudes toward conservation policy on their land

(Jacobson, Abt et al. 2000; Hurley, Ginger et al. 2002). This study questions this

assumption by assessing how landowners frame issues of streamside health and

management.

For natural resource policy to be successful at maintaining streamside health

stakeholders must judge the policies and conditions on their land to be acceptable

(Firey 1990). In this study, non-industrial forest, agricultural and rural residential and

urban residential stream side landowners each respond to a different set of streamside

policies while policy makers struggle with how to encourage collaboration between

these diverse groups at a landscape scale. Exploring and understanding the formation

of individuals' acceptability judgments is necessary to encourage collaboration.

Acceptability judgments of streamside policy are evidenced in landowner opinions

and behavior. What landowners deem as acceptable streamside policy is demonstrated

in both what they say about those policies and what they choose to do on their

property.

This study combines qualitative interview methods with field tours to

document how landowners frame the issue of streamside health and explore

acceptability judgments by relating primary formative components to observed

management behavior and expressed opinions.



1.1 Goals and Objectives

The goal of this study is to better understand the non-industrial private

landowners who are making management decisions on their streamside property.

Three specific objectives help to direct this research.

Objective 1. Explore how streamside landowners frame issues of streamside health.

Related questions:

What terms do landowners use to describe the conditions of streamside areas?

Are landowners aware of how their property and practices relate to the entire

stream system?

Objective 2. Document landowner opinions and practices regarding streamside area

health and management.

Related questions:

What management activities do landowners practice in the streamside area?

What is the condition of the streamside areas?

What are landowners' perspectives on the importance of maintaining

streamside health on their property?

-Do landowners consider themselves good stewards of the land?

-What are landowner perceptions of streamside management by other

landowner groups?

-What do landowners consider to be acceptable streamside area

conditions?



Objective 3. Explore components that contribute to the formation of acceptability

judgments regarding streamside health and management.

Related questions:

What are the relevant components that contribute to the formation of

acceptability judgments? Do they differ among landowner groups?

What are the social, temporal, and spatial contexts in which landowners are

making acceptability judgments?

How do landowners express judgments of acceptable streamside management?

How do actual streamside conditions relate to expressed judgments of

acceptable streamside condition?

1.2 Rationale

Research in the area of streamside management on private lands is relevant for

three reasons. First, streamside areas provide valuable assets to society. They provide

or protect many essential ecological functions such as water filtration, water flow

regulation. They are also important for providing fish and wildlife habitat. Some

streamside areas are prized for their timber production, grazing and recreation

potential. Society's recognition of the value of the streamside areas has prompted

discussion of their management on both public and private land. Differences of

opinion regarding appropriate management on private land have been further spurred

by debates over the rights and responsibilities of private landowners.



Second, it is relevant to consider streamside landowner practices and attitudes

regarding the management of streamside areas. Their actions can have a larger impact

than upland landowners because of their proximity to the stream (Booth, Booth et al.

2001). Landowner management practices upstream affect down stream users.

Landowners must not only evaluate the ramifications of their management decisions in

achieving their own objectives but also decide what is acceptable to them. They must

also consider the reaction of the rest of society. What is acceptable to other

stakeholders? Within a mixed-use watershed these issues are likely to be framed and

resolved differently depending on whether a streamside area on private land is within a

forested, agricultural or urban setting.

Third, because so much of the streamside land is privately owned the success

of natural resource policy depends on what private landowners believe to be

acceptable policy. Although the fonnation of these judgments is contextual and is

likely to change depending on time and setting, understanding the basic components of

these judgments will create more effective policy.

Findings from this research will 1) provide empirical investigation into which

policies and conditions are acceptable to landowners, 2) identify opportunities to

improve and coordinate policy approaches for working with landowners on their

streamside areas, 3) improve understanding of how non-industrial landowners frame

management issues and make management decisions on their land and 4) highlight

similarities and differences between acceptability judgments of streamside

landowners.



2 Literature Review

Water quality and fish habitat can only be maintained when many interrelated

biophysical processes function throughout an entire stream system. Streamside areas,

the transition zones between land and water, must remain healthy for these processes

to function. Forest, agricultural and urban land use can alter streamside conditions and

jeopardize water quality and fish habitat in different ways. Concern for protection of

these amenities has pushed policy makers to explore a landscape approach to

streamside management as a way to maintain stream system processes and address

water quality and fish habitat issues. However, private landowners have diverse views

about conservation and many find the landscape approach unacceptable as it applies to

their land. A review of the literature explores the complexity of these issues. The

review is divided into four topics: 1) Land-Use and Streamside Health, 2) Ecosystem

Management on Private Land and 3) Private Landowner Perceptions of Conservation

and 4) Measuring Social Acceptability.

2.1 Land Use and Streamside Health

Land use activities can impact surface water quality and fish habitat by altering

the physical, biological and chemical processes of the stream system. The three

primary land uses; forestry, agriculture and urban are geographically distributed

throughout a watershed, often with forested areas at higher elevations, agriculture in

the middle and urban areas at lower elevations. Although activities on a specific



streamside property may significantly impact the health of the entire stream system,

cumulative land use effects throughout a mixed-use watershed can impede the stream

system's function as well (Reid 1993).

One of the policies intended to improve streamside health is maintaining a

vegetative buffer along the streamside. Although forest, agricultural and urban land

use interact differently with the stream system the ecological importance of a

vegetative buffer remains in every case. Studies show that these vegetated areas filter

excess sediment, nutrients and pesticides from runoff (Belt, O'Laughlin et al. 1992;

Naiman, Bilby et al. 2000). They provide shade and wooded material to streams for

fish habitat, and they stabilize stream banks. In addition, vegetated streamside areas

provide wildlife habitat, scenery and recreation opportunities.

2.1.1 Forest Management Impacts to Streamside Health

Researchers have measured the impact of forest management activities on

various water quality parameters and found that the effects on sediment load and

temperature are the most significant (Brown and Binkley 1994; Ice, Stuart et al. 1997;

Dissmeyer 2000). Poor road building, harvest-induced stream bank erosion and

landslides are activities that can lead to the increased sediment loads (Beschta 1978;

Sheridan, Lowrance et al. 1999). When forest cover is removed, the stream is subject

to increased solar radiation, which can cause stream temperature to rise.



Although increase in sediment has on occasion caused serious water treatment

problems (Grant, Glassman et al. 1998), sediment load and temperature have little

impact on meeting drinking water standards (Brown and Binkley 1994; Ice, Stuart et

al. 1997; Dissmeyer 2000).

Increased sediment load and higher temperatures do impact the ecosystem in

other ways. They can be critically damaging to fish health and to fish spawning habitat

(Brett 1952; Beschta, Bilby et al. 1987; Frissell 1992). Excessive fine sediment causes

the silting of spawning habitat and the clogging of fish gills (Newcombe and

MacDonald 1991; Frissell 1992).

The increased stream temperatures caused by forest activities can also

adversely affect fish viability. Policies that limit the number and size of trees that can

be removed from the streamside areas protect the stream from excessive temperature

increases (Hairston-Strang and Adams 1997). Harvesting trees and shrubs within

streamside areas can increase radiation inputs that can raise maximum stream

temperatures by 5 degrees or more (Brown and Binkley 1994). Direct solar radiation

is the largest natural factor contributing to increased stream temperatures (Adams and

Sullivan 1990; Ice 2000). It has been found that the increased temperature fosters

bacterial diseases that harm fish and lower dissolved oxygen potentials (Brett 1952;

Beitinger and Fitzpatrick 1979). Dramatic water temperature changes can also affect

salmon spawning, and competition and predation among fish communities

(McCullough 1999).



Another way that forest management practices impact riparian areas is through

the removal of trees that would otherwise become large woody debris, although the

precise effects on the stream are not fully understood. Large woody debris,

particularly from large, decay resistant conifers, plays an important role in maintaining

hydrologic function and fish habitat by providing structure and complexity in streams

(Bisson, Bilby et al. 1987). Although it is clear that forestry changes the quantity and

timing of woody material delivered to the stream, the actual amount and location of

large wood needed to maintain functional stream ecosystems has not yet been

determined (Belt, &Laughlin et al. 1992).

2.1.2 Agricultural Impacts to Streamside Health

Historically water quality research in agricultural areas focused on soil erosion

both because soil loss is an obvious threat to future agriculture production and also

because sediment is generally regarded as the primary non-point source pollutant of

streams and rivers (Berkman and Rabeni 1987). Earlier, broad scale assessments have

shown the amount of sediment entering streams from agricultural land is generally

greater than on forestland (Ursic and Dendy 1963; Patric, Evans et al. 1984) because

of periodic field tillage and larger areas of exposed soil.

In addition to sediment, fertilizer and pesticide loads are also potential water

quality contaminants. Excessive levels of these materials impact chemical and

9
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biological water quality, can harm fish and wildlife and make water unsafe for human

consumption (Sharpley, Chapra et al. 1994).

Nutrients from livestock waste and agricultural fertilizer applied to fields can

diminish water quality. Phosphorous and nitrogen often limit algal growth in

freshwater systems (Schindler 1977). Therefore any increase in these nutrients will

cause algae blooms and eutrophication. Nutrient laden runoff can cause lowered

dissolved oxygen rates and eutrophication resulting in water that is unpalatable to

humans and harmful to fish (Sharpley, Chapra et al. 1994). High nitrate levels in

drinking water are also associated with human ailments such as blue baby syndrome

and possible increased risk of cancer (Hall and Risser. 1993).

Past assessments have shown, pesticide levels in surface waters from

agricultural runoff are considered to be extremely low (Baker 1985; Chesters and

Schierow 1985). However, the pesticides that do contaminate a stream system have

the potential to cause significant long-term damage to aquatic communities

(Muirhead-Thompson 1987).

Though best management practices such as conservation tillage or livestock

waste composting may be more effective methods to reduce water quality impacts

from agricultural activities, forest and other vegetated buffer zones along streamsides

can prevent contamination by filtering sediment, nutrients and pesticides before they

reach a waterbody (Haycock and Pinay 1993; Kovacic and Osborne 1994). Vegetative

uptake and conversion of excess nutrients can also reduce or slow water contamination
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rates. Forested buffers have the additional advantage of shading stream surfaces from

solar radiation (Larson and Larson 1996).



2.1.3 Urban Impacts to Streamside Health

Historically, urban threats to water quality have come from industrial effluents

and leaching from dumps and landfills. Today, most of this industrial point source

pollution is monitored and under the provisions and regulatory control mandated by

the Federal Clean Water Act.

Urban development can affect water quality and fish habitat in other ways as

well (May and Homer 2000). The water quality of urban streams is degraded by

polluted storm water runoff, runoff from impervious surfaces, warm water sources and

excessive sediment loads (Leavitt 1998). The non-source point pollution generated

from urban land use is also regulated by the Clean Water Act, but it is more difficult to

monitor and control than industrial point source pollution.

Vegetated buffer zones can effectively protect urban stream reaches from non-

source point pollution (Correll 2000). These areas not only mitigate the effects of

runoff, they also provide shade, flood attenuation, refuge for fish and wildlife and

recreation opportunities. However, in many urban areas channelization and storm

drains provide a route for runoff to go directly to the stream bypassing the streamside

buffer. Schuler (1995) found that "as much as 90% of the surface runoff generated in

an urban watershed concentrates before it reaches the buffer, and ultimately crosses it

in an open flow channel or enclosed storm drain pipe." The quality and extent of

12



streamside areas in urbanized areas is threatened by vegetation removal, invasive

species, pollution and fragmentation from development (May and Homer 2000).

2.2 Ecosystem Management on Private Land

Ecosystem management "integrates scientific knowledge of ecological

relationships within a complex sociopolitical and values framework toward the general

goal of protecting native ecosystem integrity over the long-term" (Grumbine 1994).

Sometimes referred to as landscape management, it is emerging as an organizing

theme for land use and natural resource management in the United States. This

approach is particularly useful when addressing conservation issues that extend over

large portions of the landscape or are subject to cumulative anthropogenic effects such

as the maintenance of biodiversity or health of stream systems (Reid 1993).

Considerable advances in scientific understanding have emerged from research that

focuses on the ecological and biophysical processes at the ecosystem scale (Swanson

1980; Swanson, Kratz et al. 1988).

Despite the new understandings of ecosystem principles and the desire to put

the management principles into effect, groups working on the Interior Columbia Basin

Ecosystem Management Project or the Sierra Nevada Ecosystem Project, for example,

find the on-the-ground application of these principles to be slow. One of the

challenges has been a lack of acceptance on the part of private landowners (Brunson

1996; Roberts and Parker 1998; Raedeke, Rikoon et al. 2001).

13
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Most research looking at landowner acceptance has focused on the motivations

of rural landowners. Brunson (1998) looked at how cooperating across property

boundaries can sometimes threaten landowners' sense of independence and control.

This sentiment may be intensified by lack of trust in the government (Raedeke,

Rikoon et al. 2001) and belief that voluntary participation in ecosystem management

will lead to future regulation (Reading, Clark et al. 1994). There is decidedly less

research that considers urban landowners concerns with ecosystem management issues

(Schauman 2000).

The complex demographics of non-industrial private landowners poses another

challenge for ecosystem management. This landowner group tends to own smaller

properties for a shorter amount of time than industrial landowners or public lands

(Sampson and Decoster 2000; Best and Wayburn 2001). The modern trend towards

landscape fragmentation on non-industrial private land is associated with declines in

ecosystem health and functioning of biophysical processes (O'Connell and Noss

1992). On land where average tenure of ownership is short, management objectives

will change often. As the land continues to be subdivided and change ownership,

coordinating long-term landscape level management strategies becomes more difficult

(Roberts and Parker 1998).



2.3 Private landowner perceptions of conservation

Some government agencies have created financial incentives to encourage

private landowners to conserve ecosystem health. These conservation policies may

have over-emphasized economics as the motivation for non-industrial private

landowner management decisions (Napier and Forster 1982; Carlson, Schnabel et al.

1994). Indeed research has shown that landowners have a wide range of objectives for

their land, and financial reward is not necessarily the primary motivation for

management behavior (Carpenter and Hansen 1985; Ellefson and Cheng 1997; Ryan,

Erickson et al. 2003).

A number of researchers have looked past economics to other explanations for

rural landowner management decisions by trying to understand landowner

relationships to their land (Raedeke, Rikoon et al. 2001; Ryan, Erickson et al. 2003).

Peterson (1995) describe three elements that inform rural working landowner

decisions: common sense, independence and the human-land connection. These

elements describe landowners' image of themselves and their sense of land

stewardship. This description of the rural working landowner ethic is supported and

explained through other research (Brunson, Yarrow et al. 1996; Raedeke, Rikoon et al.

2001).

Peterson's use of the term "common sense" is similar to "local knowledge", a

conmion theme in the sociological literature (Fischer 2000; Hull, Robertson et al.

2001). It maintains that experience provides a legitimate way of knowing the land.

15



16

The knowledge is applicable to the environment where it was constructed, and its

validity diminishes as one moves away from that environment (Peterson and Horton

1995). Hull (2001) found that when rural landowners feel their knowledge is

respected they are more receptive to new policy and efforts to collaborate. Local

knowledge can be an important complement to formal scientific knowledge in the

creation of policy (Norgaard 1984; Fischer 2000).

Autonomy is one of the main reasons people own rural property (Bliss and

Martin 1989; Peterson and Horton 1995). Many people live in or move to the country

because they would like to be free of government policy and oversight. Land then

becomes an extension of the landowner that they use to protect themselves from

outside influence (Bliss and Martin 1989). This desire for autonomy may have direct

implications for landowner management activities, and affect landowner response to

policy and their willingness to collaborate in ecosystem management.

Another force behind decision making is the landowner's sense of connection

to the land. Peterson and Horton (1995) divide the human-land connection into two

related parts: human perceptions of nature and sense of place. Both of these concepts

emerge from symbolic interactionist theory that posits that people are shaped by

interaction with their environment and conversely that people shape the environments

with which they interact (Berger and Luckman 1966).

Knowledge of someone's perception of nature is basic to understanding their

interaction with it. A person's perception of the naturalness of a landscape or the
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appropriate role of humans in that landscape is a product of the symbolic meanings

that the person assigns to it (Greider and Garkovich 1994).

An often given example is a real estate developer, a hunter, and a farmer, who

look across the same meadow but see different values in it. The real estate developer

may see the meadow as a lot to build a house, a hunter may see the same meadow as

prime deer habitat and a farmer may see it as a field to cultivate. This relativist

interpretation of nature and meaning may help to explain landowner management

decisions or response to policy.

People's beliefs about the role of humans in nature fall along a continuum

ranging from domination of nature to reverence for it. Though many people believe

that nature is at its best when it is untouched or pristine (Hull, Robertson et al. 2001),

research suggests they are often unable to differentiate between "pristine" and

managed landscapes (Magill 1994). When they cannot make this distinction, their on-

the-ground management might not reflect their stated preference for a landscape.

The other aspect of the human-land connection is the sense of place.

Hashisaki (1988) defines place as "environments that support an investment of

meaning." When someone positively identifies with a specific natural place their

opinions about the appropriate role of humans in that place may change (Brandenburg

and Carroll 1995). Landowners often attach special meaning to places along streams

and water bodies on their property (Schauman 2000). Because of the personal

connection to the streamside areas on their property, landowners may manage their

streamside areas differently than they do other parts of their land.
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In contrast to the large amount of research that explores rural working

landowners' relationship with their land, little research considers how rural residential

and urban landowners relate to the natural areas that are associated with their property

(Schauman 2000). In mixed-use watersheds understanding the relationships of all

streamside landowners to their land is necessary to create acceptable conservation

policy at the landscape scale.

2.4 Measuring Social Acceptability

2.4.1 Framing the acceptability discussion

An understanding of landowner perceptions of conservation and their

motivations for owning land, though helpful, is not sufficient to determine if

landowners will find streamside management acceptable when applied to their land.

Not until recently has the concept of acceptability in natural resource management

been closely examined (Brunson 1993; Shindler, Peters et al. 1994). Acceptability has

been defined as:

A condition that results from a judgmental process by which
individuals (1) compare the perceived reality with its known
alternatives; and (2) decide whether the "real" condition is superior,
or sufficiently similar, to the most favorable alternative condition
(Brunson 1996).

The factors that contribute to forming acceptability judgments have been

identified by (Hansis 1996; Kakoyannis, Shindler et al. 2001). The personal, internal

factors are trust (Brunson, Yarrow et al. 1996), and knowledge structure (Kearney,



19

Bradley et al. 1996). External factors that influence judgments are the social

(Brunson 1993; Brandenburg and Carroll 1995), spatial (Brown and Perkins 1992) and

temporal (Fischoff, Lichtenstein et al. 1981) context in which the judgment is made.

Much of the acceptability research has concentrated on how individual members of the

public, rather than landowners use these factors to form judgments about natural

resource management.

Trust and perceived risk for proposed management activities can expose wide

differences in opinions and values among stakeholders and are often at the root of

people's acceptability judgments (Kakoyannis, Shindler etal. 2001). Wondolleck

(1988) found that mistrust in the agency or person making decisions is a major

obstacle to increasing acceptance of management decisions. Acceptance levels are

based on a perception of risk rather than any quantitative risk assessment as calculated

by scientific analyses (Sullivan 1998). Fukuyama (1995) suggests that a culture of

trust is an essential element in any efforts to develop social collaboration.

Knowledge structure is another factor affecting acceptability judgments

(Kakoyannis, Shindler et al. 2001). People with a better understanding of the purposes

behind management decisions are more likely to find them acceptable (Brunson 1993).

However, there is a conception among many policy makers that knowledge need be

scientifically based. It has been found, however, that both local and experiential

knowledge contribute to the formation ofjudgments (Kearney, Bradley et al. 1996).

The social, spatial and temporal context in which the individual operates are

external components that influence the acceptability of management practices.
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However the significance of these external factors still must be interpreted by the

person passing judgment. Individuals respond to the social context of a situation

(Lawrence, Daniels et al. 1997). A person's evaluation of a situation is often

influenced by others around them (Brunson 1993). Brandenburg (1995) found that

people voiced different judgments in a public setting than they did in a private one.

Regardless of their level of knowledge of an issue, individuals often adopt the

perspectives of groups with which they identify (Carroll 1989). Thus the social

context of the situation is critical to the judgment.

Spatial and temporal context also influence acceptability judgments. A

layperson' s perception of natural resource issues may differ from a scientist's or

resource manager's perception (Brunson and Reiter 1996). The large gap between

expert and non-expert opinion has been the focus of public policy research

(Yankelovich 1991). Although scientists have learned to consider natural resource

issues at different scales and over different time frames, the extent that the layperson

can understand and judge the local, regional and national implications of management

decisions in the short and long-term is unclear (Brunson and Steel 1996; Steel, Lach et

al. 2001).

2.4.2 Measuring acceptability of natural resource management

Methods used to research acceptability of natural resource management have

evolved as interest in the subject has grown. Most early acceptability research focused
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on esthetics and visual quality (Wagar 1974; McGuire 1979). People responded to

surveys in which they were asked to evaluate photos of forest scenes and silvicultural

treatments. Visual quality research is still being conducted often using visual imaging

technology to manipulate scenes (Ribe 1999).

Some recent researchers have looked beyond visual assessments as they seek

to understand landowner acceptability of resource management practices. Reed

(1998) confirmed that although the most important consideration was the visual

quality of the landscape, support for forest management practices increased when

landowners were able to see first-hand how the practices were implemented.

Ribe (1999) examined the context in which the management practices are

presented. He found that there was greater acceptability of managed forest landscapes

by people who had contextual information, such as who is performing the practice and

why, than those who did not have this information.

Confirming the importance of context in judging acceptability, Gobster (1996)

argued that the most reliable measures of acceptability may be those made on-site,

where people can observe with all five senses engaged and can consider the place

context of the management practice.

Thus far empirical acceptability research has depended on pre-structured

techniques such as surveys (Brunson and Reiter 1996) within simulated environments

(Ribe 2002). However, the central role that context plays in the formation of

acceptability judgments suggests that future research should consider more open-

ended, place-based approaches to acceptability research.



3 Methods

This study is based in grounded theory, an approach that emphasizes the

systematic discovery of theory from data, so that theories remain grounded in

observations of the social world (Strauss and Corbin 1998). It is further informed by

the constructivist theory that reality is socially constructed. It approaches the research

questions with the assumption that there are multiple social constructions of meaning

and knowledge that must be interpreted by the researcher (Robson 2002).

3.1 Methodological Approach

This study employs a combination of flexible and fixed qualitative data

collection methods. It combines the social research methods of face-to-face

qualitative interviewing, concept mapping, and participant observation with the

landscape evaluation techniques of field tours and aerial photo interpretation. Such a

comprehensive data collection approach makes the collection of rich, in-depth data

about human-environment interactions possible. The data shed light not only on what

people say about their views and approaches to managing streamside areas but also on

their actions, as reflected in actual environmental conditions.

The use of a cross-disciplinary methodology is important for several reasons.

Researchers and policy makers often depend on single, rational scientific approaches

to study and resolve large-scale land use issues such as the maintenance of streamside
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health in a mixed-use watershed. The complexity of this issue cannot be solved by a

single discipline or approach but calls for solutions that consider a single problem

from multiple perspectives. The combination of techniques employed in this study

provides a depth of perspective that could not be attained using any single method of

inquiry.

In order to collect information on the range of landowner perceptions and

approaches it is necessary to use a variety of techniques (Bliss and Martin 1989).

Embedded in people's perception of streamside management are myriad issues. For

example, the technical aspects of how to manage natural resources are often

complicated by a diversity of stakeholder attitudes, values, objectives and behaviors;

people approach management differently. "Triangulation" through the use of

multiple sources and types of data improves data quality by providing different

perspectives on the questions of interest (Robson 2002).

This study focuses on the role of streamside health in people's management

approaches. What are people's conceptions of streamside health? To what extent do

people relate their management to streamside condition up and downstream? What

motivates people to manage for streamside health? How are people's motivations

influenced by their values and knowledge? How, in turn, do these motivations affect

their behavior?

Traditional, straightforward methods of inquiry, including surveys and

attitudinal studies, are inadequate for understanding how people relate to such a multi-

faceted and often ill-defined concept as streamside health (Schauman 2000).
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A survey of people's attitudes and values alone does not explain their

conceptions of environmental issues. Research shows that past experience and

knowledge have greater influence on people's approaches to environmental issues

than attitudes and values (Kearney and Kaplan 1997). While surveys are commonly

used to obtain information on people attitudes, values, experiences and knowledge,

there is no conclusive evidence that attitudes and opinions can be used to predict

behavior (Hanson 1980; Newhouse 1990; Bright and Manfredo 1995).

Furthermore, a survey does not elicit the context or meaning of a person's

stated views or their motivations (Mishler 1991; Egan, Jones Ct al. 1995).

Interviewing and other inductive techniques may improve upon a survey, but they do

not necessarily reveal what management techniques are actually put into practice.

Shortcomings in these traditional research techniques reveal the need to find

better ways to collect data on and understand peoples' motivations for management.

3.2 Protocol

The entire protocol took place on the informants' streamside property. Each

component of the protocol was designed to illuminate a piece of the relationship

between the landowner and the streamside area, however, some of the techniques

yielded richer data than others. Interviews lasted between one and two hours.



Table 1. Techniques used for data collection.

# Techniaue
1 Semi-structured

interview
2 Property mapping

using aerial photos

3 Field tour I
unstructured
interview

4 Concept mapping

Purpose
To obtain basic background information on landowner
management practices and goals.
To relate concepts to physical places and real management
decisions.

To clarify landowner views by demonstrating them in the
field. To discuss management objectives, constraints and
policy alternatives.
To understand the structure and content of a person's
knowledge, including their assumptions and beliefs.
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First, basic background data was gathered about the landowner's management

history, practices and goals using a semi-structured interview (Table 1, #1). Aerial

photographs of the property and surrounding area were introduced as we transitioned

into a more unstructured interview format.

The photos were used to map the property from the landowner perspective,

highlighting sites of significant management activities (Table 1, #2). The use of aerial

photos stimulated discussion toward common reference points or characteristics of the

landscape. The map allowed the landowner to relate management concepts to physical

places. The photos were also intended to provoke discussion about streamside

condition up and down stream. However, either out of respect for their neighbors or

lack of knowledge, landowners were reticent to discuss streamside condition at scales

larger than their property.

The landowner led a tour of the property, using the map to reference

significant management areas (Table 1, #3). At this point the interview focused on
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landowner management objectives and constraints. The landowner pointed out areas

of concern and explained management decisions. Open-ended qualitative interviews,

such as those used in this inquiry, are useful for studying the meaning of a certain

phenomenon to a person and the motivations that underlie a person's actions (Robson

2002). The on-site tour gave landowners further opportunity to clarify their views by

demonstrating them in the field.

A final technique of inquiry, concept mapping, was used to ascertain

landowner knowledge, beliefs and assumptions about streamside management

(Table 1, #4). Concept mapping can be useful for understanding the structure and

content of a person's knowledge, including their assumptions, beliefs and

misconceptions about the world and the context of their views (Austin 1994). The

concept mapping technique identifies the issues each landowner feels are significant to

streamside health and management.

Following the open-ended interview the landowner was asked to describe their

ideas of streamside health and management to someone who had no background in the

subject. While the landowner listed components, I wrote each one on a separate

sticky-note and placed each note on the table for the participant to refer to while

continuing the exercise. When the landowner finished listing components they were

asked to organize the issues into categories and label them.

Finally landowners were asked to establish and describe relationships between

categories. The landowner that created the concept map example in Appendix D

discussed the connection between the "conflicting human uses" for the streamside area
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and the overarching need to "respect the river". As discussed by Kearney (1997), the

resultant cognitive map is meant to shed light not only on the details of what the

landowner knows but also how this knowledge may have impacted their management

behavior. Discussions of the maps with the landowners clarified and supported

concepts that were introduced during the unstructured interviews. But the maps

themselves were of limited use during analysis because they failed to capture the

complexity of the landowner's thoughts.

In the end, the most useful data were collected during interviews and field

tours. The property mapping and concept mapping primarily helped to facilitate

discussion. These mapping techniques may have been useful with more time to

develop data collection and analysis procedures.

Informants were given pseudonyms to retain anonymity. Interviews were

transcribed and the transcripts were coded using qualitative analysis software (Atlas.ti)

to evaluate interview content for emergent themes. The grounded theory approach to

data analysis consists of three coding stages: open, axial and selective (Strauss and

Corbin 1998). Open coding is the first means of breaking out key concepts, axial

coding regroups the data into meaningful categories and selective coding identifies

recurring and relevant themes. After the data was analyzed and themes identified,

informal coding verification by researchers unassociated with the study helped to

strengthen and clarify the themes.



3.3 Research setting

3.3.1 Site description

The Gales Creek watershed is a sub-basin of the Tualatin River basin and is

located to the west of Portland, Oregon in the Coast Range (Figure 1). There is a long

history of land use and water quality issues in the Tualatin Watershed. The Tualatin

was one of the first watersheds in the country that underwent a federally mandated

Total Maximum Daily Load assessment that identifies sources of water quality

contaminants and develops a basin-wide plan to mitigate them.

Gales Creek has been on the Oregon Department of Environmental Quality's

303(d) list since 1998 (DEQ 2003) which recognizes it as a water-quality limited

stream. "Water-quality limited" defines stream reaches that do not meet established

water-quality standards even after the implementation of technology to control point

sources. It is listed for high water temperatures along the lower mainstem of the river.

It is also listed for seasonally low dissolved oxygen (DO), high fecal coliform and

seasonally high pH. Pre-existing conditions, such as low gradient, low summer flows

and high summer temperatures leave parts of Gales Creek particularly susceptible to

water quality problems. Gales Creek has been identified as a priority restoration area

by the Tualatin Watershed Council and as an Essential Salmon Habitat Stream by

Oregon Department of Fish and Wildlife (DSL 2003).
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Figure 1. Map of Study Area.

Gales Creek Watershed

Forest Grove

Tualati n Watershed

Oregon

As a result of the concern over water quality and fish habitat extensive data has

been collected in the watershed. Annual rainfall ranges from 110 inches in the higher,

western parts of the watershed to about 45 inches in the lowest areas, near Forest

Grove. The entire area of the Gales Creek watershed is 77.9 square miles and the

length of the main stem of the creek from the headwaters to the mouth is 23.5 miles

The watershed ranges in elevation from its highest point of 3,154 ft. to a low of 159 ft.

above sea level, at the confluence with the Tualatin River (Breuner 1998).
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Three distinct land-uses are spatially distributed throughout the watershed.

Forestland dominates the region at the top of the watershed. Agriculture dominates

the mid-valley and the lower watershed is occupied by urban/suburban area (the west

side of Forest Grove). This is a common model for land use in Western Oregon

though it is somewhat rare to have these three uses represented in such a condensed

area.

As described in Figure 2, almost two-thirds of the watershed is privately

owned, either as industrial forestland (26%) or non-industrial forest, agricultural or

residential lands (3 8%) (Breuner 1998). Non-industrial private landowners own 49%

of the streamside areas within the watershed as compared with 42% in all of the

watersheds in the Coast Range. The State of Oregon owns 28% of the watershed as

part of the Tillamook State Forest. 8% is owned by the city of Forest Grove including

the Clear Creek sub-watershed which is managed for municipal drinking water supply.

There are no federal lands in the watershed, which is unusual for a Coast Range

watershed1 but not for Northwest Oregon.

According to the Coastal Landscape Analysis and Modeling Study data, 22% of the area of

fifth field watersheds in the Coast Range is federally owned (CLAMS 2003).
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As in many other watersheds in Western Oregon, changing demographics

impact traditional land and resource uses in Gales Creek. There is a population ofjust

under 1000 people who live within the watershed boundaries. A portion of them live

within one of the small rural communities: Gales Creek, Balm Grove and Glenwood.

Another portion live in subdivisions on the western edge of the city of Forest Grove

(population 18,380). The urban growth boundary for the city has moved progressively

west into the watershed though development is significantly slowed at this point by

Gales Creek's wide floodplain. The remainder of the watershed's population is

scattered throughout the area on forestland, farms and rural residential properties.

Rural residential ownership is increasing as a result of urban migration from the

nearby Portland metropolitan area, though this trend too is slowed due to Oregon's

rural land use laws. These demographic trends will likely affect water quality and

fish habitat in Gales Creek and its tributaries as demand for water increases, land use

intensifies, and people recreate and travel in the watershed.

Streamside vegetation distribution and condition play a more immediate role

on fish habitat and water quality by affecting stream shading, erosion rates, nutrient

loading and woody debris distribution. The distribution of streamside vegetation on

Gales Creek Watershed is typical of other Oregon Coast Range watersheds. Breuner

(1998) described it as follows: "Black cottonwood, bigleaf maple, Oregon ash, vine

maple, and elderberry are the dominant plant species in the riparian zone of upper

reaches of Gales Creek.. . .Some wetland species exist in a few small patches, mostly
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along the mainstem of Gales Creek and Little Beaver Creek. Riparian vegetation in the

lower reach of Gales Creek includes a mix of native and introduced species: Douglas-

fir, western red cedar, willow, red alder, big-leaf maple, and black cottonwood.

Understory species are red osier dogwood, Himalayan blackberry, snowberry,

hawthorn, Douglas spirea, ninebark, oceanspray, cascara, horsetail, sedges, and reed

canary grass."

The condition of the streamside areas in the intensively managed lower

sections of Gales Creek was assessed by the Gales Creek Watershed Assessment

Project (Breuner 1998). They used width of vegetative coverage to estimate

streamside condition from the river mouth to river mile 15. This technique is not a

completely accurate depiction of streamside condition because it does not consider

other qualities of the streamside area such as height or density. Nonetheless as an

inexpensive and rapid assessment technique the data are useful. They reported that

24% of the streamside miles had vegetated streamside areas less than 50 ft wide and

25% of the river miles measured streamside areas between 50 and 100 ft. The

combination of these sparsely vegetated sections adjacent to intensively managed land

can impact fish habitat and water quality.

It is likely that lack of adequate habitat is one of the limitations to increasing

fish populations in Gales Creek. The 1998 Gales Creek Watershed Assessment

identified several fish habitat restraints on Gales Creek: turbidity and siltation, limited

spawning and rearing areas, several dams, potential predation by introduced warm

water species and culverts which act as physical barriers to fish passage (Breuner
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1998). Other factors which limit salmonid usage in the creek are low water levels and

high water temperatures during the summer months.

Nonetheless a recent survey of fish species and habitat on the tributaries of the

Tualatin River found that Gales Creek had more fish species variety (12 species),

more diverse habitat and slightly better water quality than the other tributaries

surveyed (Leader 2002). Cutthroat trout, steelhead trout, and coho salmon were among

those species found in the upper section of the watershed. Warm water species, which

are more tolerant of degraded habitat, were seen in lower sections of the watershed.

Historically, Oregon Department of Fish and Wildlife stocked Gales Creek with

steelhead trout and coho salmon, but that effort ceased in 1995 in order to promote

native fish runs (Breuner 1998).

33.2 Sample Population

The mainstem and tributaries of Gales Creek border or run through 262

properties and 180 different non-industrial ownerships according to Washington

County Tax Maps. Twenty-one of the 180 streamside landowners in Gales Creek

were interviewed. The sample population was chosen in accordance with the research

objectives. The intent was to represent the streamside landowner population in this

mixed-use watershed. The informants fall into four landowner classes: rural

forestland owners, rural farmers, rural residential landowners and urban landowners.
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Snowball sampling was used to build up an appropriate sampling population

(Robson 2002). Potential informants were contacted by phone and invited to

participate in the study. The first landowners contacted were from a short list created

by the local extension agent and the director of the Tualatin Watershed Council. They

identified people living along Gales Creek who they believed would be willing to take

part in the study. The landowners were asked by phone if they wanted to participate.

Those who agreed were asked during the on-site interview whether they could identify

other landowners to contact. These landowners were subsequently contacted and

interviewed until theoretical saturation was achieved.

According to grounded theory, theoretical saturation occurs when interviewing

more informants returns only an incremental improvement in the development of

theory or when the researcher begins to hear the same information repeated by

numerous informants (Lincoln and Guba 1985). In this case there were a total of 21

streamside landowner interviews: 5 rural forestland owners, 5 rural farmers, 6 rural

residential landowners and 5 urban landowners (Table 2).

Table 2. Production orientation and tenure of landowners.

Residence inside urban growth Residence outside urban
boundary growth boundary
Long tenure Short tenure Long tenure Short tenure

Production 0 0 8 2

oriented
Non-production 0 5 3 3

oriented
Long tenure> 15 years residence, short tenure 15 years residence.
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Although classification of landowners is useful to simplify policy-making and

organize research projects, in practice it was sometimes difficult to distinguish to

which landowner group an informant belonged. Some farmers owned significant

amounts of forestland. Some of the forestland owners rented arable land to farmers.

Many of the rural residential as well as some of the urban landowners owned

merchantable forestland though they may not have had immediate plans to harvest.

Landowners either classified themselves during the interview process or were

classified as forestland owners or farmers if they made a significant amount of their

income from resource production on their land. For six of the landowners their

property was a primary source of income.

Residential landowners were classified as rural if they lived outside the urban

growth boundary of Forest Grove and urban if they lived inside it. Though this

classification was not entirely clear either, as rural landowners worked, owned homes

and recreated in nearby Forest Grove or Portland, and urban landowners owned homes

and recreated in rural areas. None of the urban landowners practiced forestry or

agriculture on their properties.

There is a significant difference between the period of time that rural and urban

informants have owned their land. Seven of the rural landowners were raised in the

area of Gales Creek and inherited land from their families. Median tenure for the

sample group is 15 years. Landowners that have lived in Gales Creek more than 15

years are classified as long tenure, others are classified as short tenure landowners

(Table 2). Urban landowners have owned their land for an average of only 5 years.
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The discrepancy between rural and urban landowner tenure is explained by the

relatively new subdivision that urban landowners live in (the oldest house in the

subdivision is 14 years old). Thus, within the context of this study none of the urban

residential landowners were considered to be long tenure.

The research protocol was designed to gain a better understanding of

informants' decision-making processes about the management of their land. However,

decision-making within a household is rarely limited to a single individual. As often

as possible all adults living on the property participate in the interviews. Seven

interviews in the study are with couples, ten interviews are with men and four are with

women. Individuals may express ideas differently as a couple than they do

independently. On the other hand, couple interviews may more accurately reflect

actual management behavior for property that is jointly owned.



3.4 Study Limitations

This study is limited in its ability to explore landowner assessments of

streamside areas. The study's sample population is small and was not randomly

chosen but was selected to meet study design goals. Statistical inferences to a larger

population of landowners are not possible. Additionally the results are somewhat

biased because data was only collected from landowners that agreed to participate in

the study. Throughout the discussion, results and conclusion of this paper the term

"landowner" refers to the landowners that participated in the study. Nonetheless, the

research findings reveal some basic themes about landowner perceptions of streamside

health and management, which would likely be relevant to the study of streamside

landowners in many mixed-use watersheds.

Some of the methods in the protocol did not contribute significantly to the

results of the study. As mentioned in the protocol section (3.2), the concept maps did

not reveal much useful data. The varied sizes and distribution of landowner holdings

made the property maps difficult to analyze. They served primarily as reference

during interview analysis.

Lastly, qualitative research, as is all research, is interpreted through the

subjective lens of the investigator. Every attempt was made to remain a neutral

observer throughout data collection and analysis.
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4 Results and Discussion

Landowner intention, autonomy, and knowledge are three factors that

determine landowners' assessment and management of their streamside areas.

Whether it is to grow trees, farm, or live in a natural setting, landowners have specific

intentions for owning property along Gales Creek that determine both their general

land management practices and their particular practices along the stream. Their

intentions are a product of their goals for their land and their emotional connection to

it. Although they consistently recognize that the streamside should be managed

differently than the upland areas, managing for water quality or fish habitat, per se, is

not a priority for any of the landowners in this study. Rather, landowners take

measures to control flooding, maintain stream banks and retain access to their

streamside areas consistent with their overall intentions for their land. They may

express some interest in maintaining streamside health but only to the extent that

pursuit of their main goals for the land is not compromised. They explain that their

management practices are either beneficial or at least of little consequence to stream

health.

Landowners want to maintain control so that they can pursue their goals for

their property whether harvesting trees, cultivating crops, or live in a natural setting.

When they face a natural resource policy that they feel restricts their management

intentions, they may assert their autonomy by either contesting or ignoring the policy.

Forest landowners and farmers who face more intrusive streamside regulations than do
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residential landowners are more likely to assert their autonomy which at times creates

perverse consequences for the streamside area.

Landowners have gained knowledge of stream system function from living and

working near the streams. Long tenure landowners are more confident in their

knowledge and have more complex knowledge of the streamside areas along Gales

Creek than do short tenure landowners. Landowners use this knowledge not

necessarily to maintain streamside health but to pursue their management goals and

explain their management behavior.

4.1 Landowner Intention

A maj or determinate of streamside management practices by private

landowners in this study is the overall intention they have for their land. Their

intentions are a product of their goals, as shown in Table 3, and their emotional

connection to the land. Streamside management practices of landowners reflect their

overall intentions for their land.

Table 3 shows landowner goals for their land, objectives for their streamside

areas and common streamside management activities practiced by each land-use

group. In the table, the ratio in each box represents the number of landowners in that

group whose statements or behaviors demonstrate an interest in pursuing a particular

goal or objective or practicing a management activity on their land. For example,

three of the five farm landowners interviewed for this study explain that they had
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installed rip-rap adjacent to the streams on their property to protect the streambanks.

Although landowners share similar overall goals for their land with other landowners

in their land-use group, the specific management activities that they practice to

achieve those goals are varied.

Some landowner objectives for their streamside areas coincide with

government policies to encourage streamside health and some objectives conflict with

these policies. In either case, managing for fish habitat and water quality is not a

primary objective for any of the landowners in this study. When streamside health is

maintained by landowner management practices, it is usually a fortuitous, but

unintended, side effect.
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Table 3. Landowner goals and streamside objectives.

Land use class Goals for the
land.

Forest To grow and
landowner harvest trees.

(5/5)
n=5

Rural
Residential
landowner

n=6

Urban
residential
landowner

n=5

To live in a
natural and
private setting.
(6/6)

To live in an
urban setting
with access and
views of nature.
(5/5)

Objectives for
the streamside
area.
Grow and
harvest trees in
the streamside
area. (3/5)

Maintain
stream in its
channel. (4/5)
Control erosion
and flooding.
(5/5)
Control water
flow to crops.
(5/5)

Maintain access
to home and
property. (6/6)
Control
flooding and
erosion. (6/6)
Maintain access
and view to
streamside area.
(5/5)
Control
flooding. (4/5)

Common streamside
management activities.

Harvest allowable trees within
buffer area. (3/5)
Harvest merchantable trees
immediately outside buffer
area. (3/5)
Clear debris that threatens
culverts. (4/5)
Clear debris and gravel that
threatens stream banks. (4/5)
Plant trees to protect stream
banks. (3/5)
Leave vegetation to reduce
erosion. (5/5)
Install rip-rap to protect banks.
(3/5)
Irrigate fields from Gales
Creek. (1/5) (4/5 have water
rights for Gales Creek)
Install tiles that drain to Gales
Creek. (5/5')
Remove vegetation that limits
access to the stream. (2/6)
Install rip-rap to protect
property. (3/6)
Clear debris that threatens
culverts. (2/6)
Oppose housing development
of the streamside areas. (3/5)
Minimize tree planting that
obscures views. (5/5)

Farm To maintain
landowner arable

farmland.
n=5 (5/5)



4.1.1 Forest landowner intentions

The primary goal for forest landowners in this study is to grow and harvest

trees on their property. Conditions along the streamside make this a particularly good

place to pursue this goal. Fertile soils and moisture commonly found in streamside

areas allow trees to grow faster than in upland areas. But, the shade and soil retention

provided by trees along the streamside are important for fish habitat and water quality

so the Forest Practices Act creates a buffer zone along the streamside that limits tree

harvesting. The landowners have heard rumor that the zone will be expanded in the

future. Faced with this regulation and its possible expansion, the three forest

landowners that had harvestable timber in their streamside areas removed as many of

the trees as the law allowed. In addition these landowners harvested adjacent to the

buffer area in anticipation that the protected area would soon be widened, limiting

production. The two forest landowners in the study that did not have harvestable

timber in their streamside areas did not express concern with the size of the buffer

widths set by the Forest Practices Act.

Mark, a forestland owner harvests trees on his 150 acre property to subsidize

his retirement. Much of the timber on his land is merchantable. When asked why he

chose to harvest the trees within and beside the stream buffer, an area that the State of

Oregon is trying to protect through its streamside policy, he responded:

It might be regulated to the extent that it could never be harvested.
That's the point. You know we kind of get a possessive feeling about
this. And if in my own opinion it's not going to create any damage I
would prefer to have that income rather than leave it for posterity until
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it finally fell into the creek and rotted and know one got to use it. This
[the buffer area] is exceptionally good soil for growing timber.

As a forest landowner, Mark's intention is to harvest timber. Although he

abides by state regulations, he questions their validity. Despite the deep connection

that he has for the land and particularly the streamside area which he discusses later in

the interview, he believes that his actions will not damage the stream and moreover

that the resource will be wasted if it is not used to produce timber.

Another streamside management practice important to forest landowners is

clearing woody debris blockages from the streams. Woody debris blockages and

beaver dams can threaten culverts during high water, but because the woody debris

provides complexity to the stream that is important to fish habitat, most clearing is

contrary to government policy without a permit. Despite these regulations, at times

forest landowners remove debris dams that jeopardize their culverts without bothering

to go through bureaucratic channels. They either push the debris down stream or

remove key pieces of wood in the dam that will allow it to disperse during the next

high water. Sean, a forest landowner explains:

We've had the beaver in the creek down here, which is fine, except
when they start to build their dam up against the culvert in the road.
That's just regular out here. You have to deal with that. The State
Forest Department doesn't deal with that type of stuff anymore. They
used to, but they just tell you to tear it out and work with it. So you
obviously got to do something with it. Like she [Sean's wife] said, you
can't leave it or you're going to create a major headache at some point.

For Sean and other forest landowners removing debris dams is a common and

necessary activity. Kevin, another forest landowner asks that his interview not be
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taped when he admits that he had recently disassembled a prominent debris dam on his

property.

4.1.2 Farm landowner intention

The primary intention for the farm landowners is to maintain arabic farmland.

Jack, whose family has been farming in Gales Creek for generations expresses his

desire to pursue his goals and his connection to the land when he says, "if you like to

farm why then you like the land and then you want to take care of it the best you can."

These landowners have different objectives for the streamside areas than do the forest

landowners.

Farmers practice streamside management that benefits their farmland. If a

meandering creek leaves its channel during high winter flows it has potential to flood

and erode fields so, farmers prefer to maintain a wooded buffer between their

streamside areas and the rest of their land in order to help contain the creek within its

channel. State regulations do not mandate a buffer zone adjacent to agricultural land

but the Natural Resource Conservation Service offers incentive programs to farmers to

encourage them to establish adequate sized stream buffers.

Harry, a long time farmer realizes that he must strike a balance between the

size of the buffer and his arabic land. The more land that is set aside as a buffer the

less land that he has to farm. He believes that it is necessary to use "common sense"

when deciding how much of a stream buffer to leave. It should be noted that although
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Harry's self-interest in maintaining a buffer coincides with government policy

promoting stream health, his focus is on protecting his arable land from flooding not

on protecting the stream from the effects of fertilizer and pesticide runoff.

In addition to maintaining the buffer, Harry would like to maintain the stream

channel and reinforce the eroding bank like he used to, in order to protect the

agricultural areas on his property, but regulation prohibits working in the creek

without a permit.

We have areas down there where it probably is two hundred feet
because that's just the way it works and then you get areas where two
hundred feet is just going to come into the pasture so you aren't picking
up anything. I think that you have to follow the river and the stream
bank. What we have done in all honesty is, what was there, we just
left. We have not encroached. Actually we have felt bad because we
are losing trees and we are losing our woods back there. Gales Creek
comes down and comes straight into a high bank and every year huge
cottonwoods, a couple of hundred feet high, they are just crashing
down. And they are doing that because we can't go in now and protect
that bank.

Alan, a farmer who owns property near the bottom of the watershed where

flooding is common, depends on a large dike that runs between the creek and his

property to keep the high winter waters from submersing his property. He explains

why the dike is important to him:

If the dike wasn't there we couldn't farm it [the land]. So we take care
of the trees. We try to plant things that will hold it up, maintain the
stream banks.

For Alan to continue to farm his land he must protect and maintain the dike.

He does this by planting red twig dogwood and Oregon ash and by illegally placing

concrete pieces on parts of the stream bank that are likely to erode. While the trees
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may benefit streamside health by providing shade and bank stability, the hardening of

the banks with concrete rip-rap can be detrimental to streamside health by creating

faster moving water. In either case, maintenance of the dike, not improving fish

habitat or water quality is Alan's rational for performing these management activities.

He does not indicate whether he believes that these activities will help or hinder

streamside health.

More common than maintaining a dike, many farm landowners remove debris

dams or gravel bars to keep the creek in its channel. Like the forest landowners, some

of the farmers are concerned that obstructions in the stream can plug up culverts. But

primarily, the farmers recognize that debris dams and gravel bars can change the water

flow direction and erode the stream banks that protect their fields.

One farmer explains how he removes enough material from the gravel bars to

keep the creek on course:

Sometimes we would get gravel bars build up. We would go down and
we would just cut into a gravel bar a little bit so that in the winter it
wouldn't slam into the bank. It would turn better. I kind of just kept it
in its course.

Removing gravel or woody debris from the creek may reduce local bank

erosion, but water that is not slowed by the debris may increase erosion down stream

(Dudley, Fischenich et al. 1998). Some farmers say that in some places removing

gravel can actually promote streamside health by creating a wider stream channel and

better habitat for fish to spawn. Whether or not this is the case, none of the farmers



claim that streamside health is their primary motivation for wanting to remove the

gravel.

The farm landowner's intention to maintain productive agricultural areas

impacts streamside health in other ways. Some farmers have water rights and can

pump water from Gales Creek for irrigation in the dry summers when stream flow is

already at a minimum, which negatively impacts fish habitat. In the winter, farmers

drain excess water from their crops. All five farm landowners in this study have

drainage tiles installed under their fields. Alan explains the importance of tiling to his

farm operation:

To be able to farm lower ground or any farm really, you got to be able
to get that water out of there.

Drainage tiles can conduct fertilizer and pesticide-contaminated water directly

into the creek without the benefit of filtering by the streamside buffer (Lowrance,

Hubbard et al. 1995). Although irrigating and installing drain tiles are not beneficial

to streamside health, the farmers in this study felt that these were necessary

management activities to maintain their farmland.

4.1.3 Rural residential landowner intention

The property management goals of the rural residential landowners in this

study were not as specific as for the forest and farm landowners. These landowners

have chosen not to make money off their land but simply to live on it. Four of the five

of them moved from urban areas to Gales Creek. Carol, who moved to Gales Creek
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from San Francisco, California in the sixties, describes why some people choose to

live in the area:

Everyone has different uses for it [the land]. Their intentions are
completely different for why they are here or owning property. There
are other people across the creek and along the hillsides that are much
like us. They are just living out here. They dontt raise any animals for
business or grow crops for business. A lot of people that moved out
here just come out here because they like to be out in the country.

The one rural residential landowner that has been raised in the area purchased a

small private park along Gales Creek but closed it soon after, because of the

inconvenience of allowing public access on his property.

The goal for all of the rural residential landowners is to live in a natural and

private setting. For them, the stream can offer aesthetic values, recreation

opportunities and a sense of seclusion. Living near nature is an important part of their

coimection to the land. Many of the rural residential landowners in this study manage

their streamside areas to promote these attributes by planting trees and controlling

invasive species, like Himalayan blackberry, that make access to the stream difficult.

Rural residential landowners close proximity to the stream necessitates that

they manage the streamside to protect and maintain access to their homes. In one

case, 011ie who recently moved to the Gales Creek area, cleared a portion of

streamside forest to build his house. He wanted to "live out in the forest" so he bought

thirteen acres of forested land. However, the zoning on the land made it difficult for

him to pursue his plan. One goal of Oregon's land use zoning is to restrict rural

residential building to preserve open spaces and natural resources. The Washington
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County Planning Department required that he have an agricultural business on his land

in order to build a house. 011ie explains how he cleared part of the land and planted a

strawberry crop to fulfill the requirement:

I had to prove that I had a demonstrable viable crop before the
inspector would let me build. Basically I had to trash about three acres
[of forest] by the time the whole thing was done. I put in a strawberry
feedlot for the elk and deer.. .1 didn't want to do what I did. I just had
my arm twisted by ridiculous laws. They force you to tear up things I
had no intention of tearing up.

011ie feels that land use laws as they were applied to his property were too

strict. After building the house, he abandoned the strawberry crop and has since

proceeded to restore the forest that he cleared. 011ie laments his role in the damage to

the streamside area, yet he is willing to circumvent zoning rules to pursue his goal of

living in the forest.

The rural residential landowners in this study are generally more tolerant of

stream channel movement on their property than the farmers. Carol sees it as a natural

part of the stream process:

We have seen this creek move 500 ft in one direction in 30 years so we
have a long-term view that this creek must have meandered back and
forth across this valley before people came here. You know it was here
and then at one point it was on the other side. Waterways are very
dynamic.

However, residential landowners take measures to protect the buildings on

their property when stream movement threatens them. When Gales Creek began to

undercut the foundation of one of Jane's buildings she got a permit to use rip-rap to

control the erosion.



It used to run this way and all of a sudden it's going this way as long as
our buildings are still standing let it play within that area and it can
keep wandering and playing. If it moves back and forth every 10 years
that's what it is supposed to do. And I don't want to manage it I just
don't want to lose my buildings at the same time that it's running its
natural course.

Jane is willing to let the stream run its course unless it inhibits her goal of

living on her land.

The forest and farm landowners in this study are also rural residential

landowners. They live on the properties that they manage and, in some cases, they

pursue the same goals as other rural residential landowners. Harry, the farmer, finds

that his management objectives for the streamside area conflict because of his

different goals. As a residential landowner he wants to provide recreation

opportunities for his family along the stream. He creates and maintains trails and a

picnic area within the streamside forest by clearing the underbrush and the invasive

species. Using a tractor to clear underbrush he reduces competition to trees that he

planted along the stream. Driving the tractor also provides entertainment to his

grandchildren. Harry discusses how clearing out too much brush may be

counterproductive to his objectives as a farmer to control erosion:

.to remove all of that would be a mistake for erosion. But you could
see that it would be easily removed. The grandkids and I spent 3 or 4
hours in an afternoon starting from there and cleared out this path. A
lot of these are just brambles. As you get high water it just comes
through here. It was for entertainment. Clearing this out is
contradictory to what I had just said [about erosion], but this was partly
for their enjoyment.
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Sometimes an activity that promotes one goal detracts from another. Harry

recognizes this contradiction between his goals but he feels that he can maintain

balance between them. The activity of clearing the brush provides entertainment to

Harry's grandchildren, however he does not clear all of the brush because he believes

that some invasive plants effectively slow bank erosion.

All of the forest landowners in this study discuss the damage that beavers do in

their streamside areas. In addition to creating dams that threaten culverts, beaver chew

on and kill trees along the streamside. Despite the damage that they do, Doug and Ella

will not trap the beaver because they appreciate having the wildlife on their property.

They [the beaver] chew down trees something terrible I don't mean the
little ones I mean the big ones. So we had several of those that we had
to cut because the beavers already got them. But we don't go after the
beavers.. . and I wouldn't want them to be completely gone.

Although Doug and Ella do not try to eradicate the beaver, they do consistently

remove beaver dams from the stream in front of their house. Landowners pursue

objectives in their streamside areas that support their overall goals for their property,

however at times their behavior can reflect a compromise between conflicting goals.

4.1.4 Urban landowner intention

The urban landowner's goal for their property is to live in an urban setting with

access to and view of nature. Dorothy, who recently bought her property, explains

why she was attracted to the area:



I found a perfect house. I have been looking for a couple of years. It's
on the edge of the wetlands and a farmer's field. It would be along
time before any body built in front of us. In the winter you could have
Gales Creek running through it. That's another indication that it's not
going to get developed. There is Mother Nature in the backyard. We
lived in Portland and then Cornelius, which is a very urban sort of
neighborhood. I wanted to get somewhere where I could see and be
near the country, but I didn't want to get way far out.

All five urban landowners mentioned the proximity to the streamside area, as

the major reason for purchasing their house. As with Dorothy, many of the urban

landowners mention an emotional connection to the natural streamside area but they

also want the convenience of living in proximity to town. For the landowners to

achieve their goal of living along the streamside one of their primary objectives is to

oppose further housing development in the area. The threat of flooding increases as

new houses are built on the floodplain and floodwaters become more constrained. An

additional and often more immediate drawback of new houses is that they may

obscure the view of the stream for landowners already living there.

Ed's view was not obscured by a recent development, but he was concerned

about the increased flood potential.

The people that bought the houses in the first phase of the development
protested loudly when they started putting in another row of houses in
below them and blocking their view and blocking their proximity to the
flood plain .Our main concern was that as they developed everything
and covered the land and changed the drainage it would make this more
of a flood situation where it wouldn't disperse. There are a lot of
springs where all of the houses are.

Some landowners mention impacts to streamside health as a rationale for

opposing construction of new houses. Indeed, major construction on a flood plain
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which is likely to temporarily impact water quality and permanently change the water

flow path, is contrary to government goals for streamside health.

Another objective for urban landowners is to minimize the number of trees

planted along the streamside. Despite the potential benefit that the trees provide to the

health of the streamside, they obscure the view for the landowners. Carl points out the

window to the remnants of a tree in his backyard that he prefers were not there.

See this tree here, we let it die. We didn't replace it because we didn't
want a tree there. We didn't want it to obstruct our view.

Alex and Beth had a neighbor living in the house below them on the hillside

that planted some trees in his yard. Alex became concerned that the trees would

obscure his view and he asked his neighbor to consider removing them.

The people down there planted quite a number of very large trees and
we went down and talked to them and said "Would you mind? That is
going to completely obstruct our view." And so we bought the trees
from them. They were reasonable. We had to pay them, but it was an
interesting little microcosm of conflicting interests.

Although the tree that Carl let die in his backyard or the trees that Alex

purchased from his neighbor may not have offered a significant benefit to the health of

Gales Creek, these examples explain why there are so few trees along the streamside

adjacent to these urban houses.
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4.1.5 Conclusion

Most of the landowners in this study are to some extent emotionally connected

to their land and streamside areas. They explain that their management reflects what

they think is best for it. Depending on whether they are forest, agricultural, rural or

urban residential landowners, their intentions for their land will differ and so will the

management practices for their streamside areas. But their connection does not

necessarily lead them to promote streamside health. None of them intentionally

undertake activities to improve water quality or fish habitat. Rather, their

management objectives for their streamside areas support their own intentions for their

land and if streamside health is improved it is usually a fortuitous, but unintended, side

effect.

4.2 Autonomy

Landowners want to maintain autonomy over their land so that they can pursue

their goals for it. They want to be able to make streamside management decisions

based on their intentions for their land. Exploring how landowners attempt to

maintain control on their streamside areas helps to explain their perspectives and

management approaches. Landowners accept influences on their management from

government agencies or conservation organizations to the extent that they support the

landowners' goals for their land.
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This section explores the importance of autonomy to landowners. The first

subsection explores why landowners maintain autonomy over their land. The second

subsection considers the impact of natural resource policy on landowner autonomy

and landowner reactions when their goals are threatened by policy.

4.2.1 Landowner control over their land

Property rights often justify landowner assertions of control over their land.

Despite the large body of literature describing the complexities of the land tenure

systems in the United States (Fortmann 1996; Geisler 2000; Ribot and Peluso 2003)

discussions can become polarized when property rights are considered to be static and

absolute and the responsibilities of land ownership to be clearly delineated and

unchanging (Bergmann and Bliss 2003). One urban landowner describes the clash of

views that can result from property rights discussions

Some people say, "you can't tell me what to do on my property." But I
tell people when they say that, "If you don't like to live in a city or a
society where there are certain regulations then go live where you don't
have that."

This landowner describes two worlds: one where people follow the rules made

by society, another, where people follow their own rules. However, the tension

between private property rights and government regulation is part of a more general

struggle by landowners to control external influences on their land.

Landowner autonomy is the ability to make decisions and pursue one's goals

without intervention from external agents (Castelfranchi 1995). It involves having the
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freedom to choose between options. Autonomy is fundamental to one's sense of

control and contributes strongly to the identity of landowners as well as to their

motivation to manage land resources (Bliss and Martin 1989). Ella, a forest

landowner who lives on fifteen acres, believes that rural landowners seek to maintain

autonomy over their property to buffer them from a restrictive society. She explains

why she lives in Gales Creek:

The bulk of the people that live out in the country like this, you don't
want to have all of the rules and regulations that you have in town. We
are really secluded in here, and we like it that way.

Ella's view opposes that of the urban landowner quoted previously. By

rejecting "the rules and regulations" imposed by society she is able to pursue her own

goals for her property.

Urban landowners express interest in maintaining autonomy over their

property as well. Their goals usually include protecting access and views of the

streamside area. Alex and Beth purchased a house in a subdivision that bordered the

urban growth boundary and a tributary of Gales Creek. They believed that there

would be no further development to obscure their views and access to the streamside

area and the pastoral landscape beyond. Within four years of moving in, a new phase

of development began in front of them that threatened their autonomy and the

streamside values that they had come to appreciate. Beth describes her frustration

with the developer for misleading her:

On a personal and a more selfish level, we didn't get what we expected,
and as it turned out, all of this development had been plotted before we
ever purchased our house and the builder claimed that he wasn't aware



of the developer's intention. The developer was negotiating or trying to
buy this land or something like that. So on one level, we had a sense of
outrage, not limited to us, but everybody here.

Alex and Beth along with other disenfranchised landowners appealed to the

city to revoke building permits on the new phase of development, claiming that it

would infringe on the adjacent floodplain. They were upset because they had lost

control of their land and one of their primary goals, to maintain views of the

streamside area, was threatened. Portland Metro's Title 3 prohibits building within a

floodplain, however it was unclear in this case whether the floodplain extended into

the proposed building lots. Arguing that the 1996 flood showed that the floodplain

was larger than previously mapped2, the group of landowners sought to limit the

developer's autonomy in favor of their own. This may be because the developer was

perceived as an "outsider" without connection to the land or because the developer

threatened the landowner's own autonomy over the land. In the end the appeal

became mired in bureaucracy, and the houses were eventually built.

Landowners assert their autonomy when their goals for their property are

threatened by conservation organizations, as well. When organizations from outside

the watershed try to implement streamside conservation projects, landowners may feel

that their control over their property is threatened. Conservation groups that work in

2 According to Jon Holan, Community Development Director City of Forest Grove, the area

in question is part of the flood plain and is also a designated wetland.

http://www.rdrop.com/users/mbliss/Title3.htm#Description accessed 11/1/04.
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Gales Creek have, at times, met with resistance from local residents. Although Larry,

a rural residential landowner is generally supportive of efforts by conservation groups,

he refuses to cooperate with a project to place a public park adjacent to his property.

There have been some organizations that I didn't want to open up our
property to. Like when we got involved with the Friends of Gales
Creek. The group that was hooked up with SOLV, all they wanted to
do was to open a park, whether it was a good thing for us or not.
Unless they want to do it responsibly, but there was no plan to do that.

Gales Creek's proximity to Portland has made it a long time favorite recreation

area for urban residents. State law grants the public the right to recreate on Gales

Creek, but access to it is dependent on public access points or on the generosity of

private streamside landowners. The small number of access points and the closing of

a privately owned park along the stream increase pressure on private landowners to

allow further access to the creek. Landowners complain that some of the public

dumps garbage, trespasses, and illegally hunts and fishes, on their property. As a rural

landowner, Larry's principle goal for his property is to live in a natural and private

setting. He is fearful that a public park adjacent to his property might inhibit his ability

to pursue his goal. The threat to provide more access to the creek inspires some

landowners to assert their autonomy by protesting these types of projects.

In other situations, both rural and urban landowners respect their neighbor's

autonomy. They often create justification for their neighbor's actions that landowners

would otherwise consider unacceptable.

Carol, a rural residential landowner explains that despite her aversion to

clearcutting, she would not protest her neighbor's management activities. She says,
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"It is not how I would choose to use my property, but that's not mine It belongs to

them, and it is not first growth."

She reasons that the behavior is acceptable primarily because she has no right

to dictate management on another landowner's property. Additionally, to her, the

trees are less valuable because they were commercially planted and thus less "natural."

Brunson found that landscapes that are perceived as "natural" are inherently more

acceptable (Brunson 1996). The quote suggests that it maybe more acceptable to alter

landscapes that are perceived as previously altered.

Wendy, an urban landowner supports Carol's thoughts as she looks at the

view of the hillside through her living room window.

I can see hills that are covered with dense forest. And there are these
huge swatches taken out, like somebody took an Exact-o knife. It is not
terribly attractive to me, but it was there when I moved here. I think
that whoever owns that land, they have the right to do what they want
to do.

Her judgment of the clearcut is based on a visual assessment. She says, "It is

not terribly attractive to me". As an urban landowner, Wendy is particularly aware of

changes to her viewscape. However, she justifies her neighbor's action because it is

not her land, and it occurred before she arrived. People often use their initial

experience with a landscape as a reference to judge subsequent changes to it. If

harvesting had begun after she arrived and she had been accustomed to the uncut

landscape she may have responded differently to the clear-cuffing. Neither of these

landowners appreciates the clearcutting, yet out of respect for their neighbor's

autonomy, the landowners chose not to protest. Similarly, if Alex and Beth had



bought their house knowing that additional houses would be built between them and

the streamside area, they may have been less likely to protest.

4.2.2 Natural resource policy and landowner autonomy

When they consider all of the ways that society influences landowner decision-

making (globalization, industrial land consolidation, ex-urbanization), the landowners

in this study identify natural resource policy as having the largest influence on their

ability to pursue their goals on their land.

When their goals are threatened by the actions of government agencies,

landowners assert their autonomy. State natural resource policies are designed to

conserve water quality and fish habitat within Oregon streams. Regulations and

incentive programs are two of the policy tools that are used to encourage landowners

to practice conservation in streamside areas. In general, landowners do not take

exception to the purposes of streamside conservation policies. Indeed, many agree

with these policy goals. They believe that water quality and fish habitat should be

conserved on their property. However, as was mentioned in an earlier section,

streamside health is not a priority when landowners make streamside management

decisions. They are sometimes frustrated when policies restrict their goals and at the

same time seem ineffective at achieving the state's goal of streamside health.
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4.2.2.1 Autonomy and Regulations

Some regulations restrict landowners' ability to pursue their goals for their

land. Harry has been farming in Gales Creek for 35 years. He feels that that there is a

trend within streamside regulation to become increasingly restrictive. He describes

how rules have become progressively stricter regarding the handling of cattle effluent

on his agricultural land:

We are just getting so heavily regulated. It is the trend that bothers us.
Like our cows have always been fenced out of the creek. So when they
said that you can't have cattle in the creek that wasn't a problem. But
then they didn't like the cows when we shut them up in the barns in the
feedlot area in the winter. And then they were so concerned that that
was going to leach into Gales Creek. Well we didn't have that many
cattle and Gales Creek was quite a ways back there... They lost so
much common sense in dealing with these issues.

Harry greatly reduced the number of cows on his property primarily because

they were not a great investment. Nonetheless, he resents the regulations that restrict

his ability to pursue his goals whether he is raising cows or growing hay. He feels that

regulations have gotten to be so rigid that they no longer make sense.

Landowners also assert their autonomy when they feel that government

regulations are unclear or when agency representatives are not able to assist them in

their management decisions. There is skepticism among some landowners about the

ability of the government to communicate and enforce the streamside regulations.

Jane and Ron are rural residential landowners who faced a complex

bureaucracy when they tried to correct a landslide that threatened to undercut the

foundation of one of their buildings. They received various conflicting
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recommendations and warnings from the Washington County Extension Office,

Oregon Department of Forestry, and the Oregon Department of Fish and Wildlife

about how to proceed. Contrary to agency advice, they chose to rip-rap the stream

bank, which was the option that made most sense to them. Jane explains the difficulty

that they had working with the government agencies:

A normal homeowner would have no involvement with them at all.
Wouldn't even know what the rules and regulations were. And even if
you had them they are tough to read, they're legalese. They are not
easy to understand. They don't have the capacity to enforce what is on
the books. Lay people don't even understand what is on the books and
if they do the government doesn't have a way of regulating it. So it's
still a free-for-all.

The government's apparent inability to communicate and enforce regulations

gives Jane and Ron some feeling of control over the management of their property.

However, Jane later mentions that she would have preferred more explicit direction on

how to handle the stream bank situation. Landowners lose confidence in the

government when the agencies are seen as incompetent or unable to explain the

rationale for regulations. Landowners prefer to follow regulations that reflect a

respect for their goals rather than to gain control through government incompetence.

Although all of the landowners in the study express interest in maintaining

autonomy over their land, the forest and farm landowners' pursuit of their streamside

objectives are more constrained by streamside policy than the objectives of rural

residential and urban residential landowners. In the face of these restrictions, the

production landowners are often more forceful about asserting their autonomy over

their streamside areas.
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Perverse consequences can result when forest and farm landowners believe

that regulations unnecessarily inhibit them from pursuing their goals. Landowners

adapt their management to regulations that they anticipate will become stricter in the

future. The regulations concerning mature conifer retention along stream banks are

designed to create bank stability, shading, and structure for the stream. The width of

the buffer depends on the size of the stream, its use, and whether fish are present. The

buffer width for a large fish-bearing stream such as Gales Creek is 100 feet on either

side of the stream. But forest landowners believe that the Oregon Department of

Forestry is ready to expand the width of the buffer area. They foresee a further loss of

control over their land and three of the five landowners in the study reacted by

harvesting all of the merchantable timber within the proposed expansion area. Vic, the

owner of 900 acres, systematically removed all of the harvestable timber out of the

streamside areas on his land. He describes his strategy:

First they were talking 50 feet. We cut everything from here up then.
Then they started talking 100, so we cut some more. I don't know. All
we have to do is keep about year, year and a half ahead of them.

Vie foresees a trend in the expansion of the forested buffer areas and believes

that he will have to continue to anticipate changes to maintain control of his trees. His

reaction to the rumor, even if it is unfounded, diminishes potential stream shading and

structure when he harvests mature trees within the streamside area.

The potential for more restrictive regulation may encourage landowners to act

contrary to the government's, as well as to their own objectives for the land. Kevin
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explains that despite his sense of stewardship to the land, the threat of regulations and

the potential loss of income compel him to harvest the trees along the streamside area:

We took out everything that we could that was next to the stream.
Normally we wouldn't have done that. We would have left it. That
would have made more sense.

Kevin changed his management to accommodate the regulations, but the

ultimate outcome was that he harvested more trees within the streamside area than he

would have otherwise. For three of the five forest landowners within this study the

regulation did not serve its purpose to conserve trees, and it left landowners resentful

towards the government for manipulating their actions on the land. Johnson (1997)

supports these findings of some landowner attitudes about natural resource regulations

as applied to their land.

Some landowners that perceive regulations as excessively restrictive or not

accomplishing their stated objectives try to conceal their actions on the land. Zachary

has resorted to managing the stream banks on his property without permission or

direction from government agencies. He explains that some landowners choose not to

go to the government when they need help with management of their property:

They want you to fix those banks, but the government won't help any
more. Matter of fact these people are scared to death to even go in and
ask. They might find out, they might say, "you have to fix it. You have
to pay." They want you to grade it at 45 degrees. They want you put a
black mat down. Again, I mean, you can look at our bank down the
creek. We just rip-rap. We just dump rocks over and rip-rap the creek.
Now it's all growing with trees again. It's nice.

Zachary believes that involving the government in management means

expending extra money and time. Since landowners do not know when and who will
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enforce regulations they may conceal their actions from everyone and manage their

land independently of government programs and regulations.

Jack also chooses to manage his streamside without government assistance.

As a farmer, one of his streamside management objectives is to protect the banks from

erosion.

Say that you have real bad bank erosion. We just go down and take
care of it. We know how to do this but if we went through the steps
you've got to start applying for these permits and all of this stuff you
just can't get it done in a year's time.. .One of the things that we do
some of and that works mainly for us, see we have a drainage ditch that
runs along here. We tend to clean that ditch, and it's full of canary
grass. We like to dump that wherever we think that we might have
some bank erosion because it really stabilizes almost immediately. We
dig it out of the ditch and dump the dirt. Canary grass is so tough that
it will grow regardless. You have trouble killing it out, but I mean it
works quite well.

Although reducing stream bank erosion is an objective of the Natural

Resources Conservation Service which oversees soil and water conservation on

agricultural land, Jack decides to address the erosion problems on his land without

consulting the Conservation Service. Like Jane and Ron, Jack no longer wants to

become involved with the government bureaucracy. He explains that the permitting

process to do restoration work in the stream channel is too complicated and time

consuming. Although reed canary grass effectively stabilizes stream banks, it is a very

invasive plant, especially in riparian and wetland areas. The Pacific Northwest Weed

Management Handbook considers it an invasive weed (William, Ball et al. 2002).

Another explanation for his failure to get permission from the agency is that he

believed that they would require him not to use the canary grass. Operating without
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permission from the agencies may provide landowners with a sense of identity and

control over their land, but it may result in practices that conflict with government

recommendations and with their neighbor's objectives. Autonomous actions can

isolate a landowner not just from government agencies but also from neighbors, thus

limiting opportunities to share knowledge and coordinate management. During a field

tour and interview with this farmer's neighbor, she points to vegetation on the bank of

the stream and says, "This is all of that reed canary grass, and we are trying to figure

out how to get rid of it."

These two neighbors did not communicate about using reed canary grass to

slow bank erosion. In an open forum, such as a watershed council meeting, these

landowners could discuss management goals and explore acceptable alternatives.

Although the landowners may retain more control by concealing their actions from

government agencies, the agencies lose the opportunity to offer guidance and financial

assistance to these landowners.

4.2.2.2 Incentive programs and autonomy

Another policy tool that the government agencies to encourage landowners to

manage their streamside areas according to government guidelines is to offer

incentives. Conservation easements preserve land as open space by paying

landowners for the development rights to their streamside areas. Cost share programs

pay landowners to perform restoration activities on their streamside areas such as tree
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planting or stream bank stabilization. These government programs are voluntary and

are less likely to provoke the perverse consequences that strict regulations do.

Nonetheless, many landowners are hesitant to enter formal agreements that limit

streamside management activities or relinquish control over their land. When they

relinquish control, they may lose the ability to achieve their goals and to protect

themselves from flooding or restrict public access on their land.

In 1995, Portland Metro identified Gales Creek as an acquisition "target area"

in its open spaces, parks and streams bond measure. Since then Metro has approached

several landowners with property near the urban growth boundary, to purchase

conservation easements on streamside areas. The program's objective is to secure

green spaces for recreation, fish and wildlife habitat and flood plain (Metro 2003).

One farmer explains why he would not sell an easement on his property:

Metro wanted to get a conservation easement along here, which I was
in favor of until they said, "but we won't take care of the dike." They
wanted to put a fence around it but wouldn't take care of it. They must
be crazy because what happens when the dike goes. I had no protection
at all, and they won't allow me to have protection.

He is unwilling to sell an easement because without the ability to maintain the

dike that runs between his agricultural fields and the creek, he feels at risk from the

creek's winter flooding. He does not believe that Metro will protect his interest in the

land.

Jack expresses a similar hesitation to enter a program in which the government

leases land from farmers. He explains that he does not want to relinquish control of

his land:



One thing that scared me was that I was responsible for the damage that
the beavers did. The beavers are cutting the trees down that are along
the stream banks. Well, I can't be responsible for the beavers. But then
we are just afraid that if there is a problem in the stream banks they
won't let us take care of it. We are pretty much under their control once
you rent this to them.

Jack goes on to explain that he is fearful that he will not be able to control

stream bank erosion on his property if he leases land to Metro. Although the incentive

programs are voluntary, landowners remain hesitant to enroll in them because they do

not trust the government to protect their interests. Protecting their ability to pursue

their goals without obligation to the government is more important for some

landowners than the financial benefit that these programs offer.

4.2.3 Conclusion

Landowners want to pursue their own goals on their land. They often assert

their autonomy when their goals for their property are threatened by natural resource

policy. Especially when they feel that the policy is unclear or not enforced. They may

resist government efforts to restrict their decision-making powers through regulations

or incentive programs even when they agree with the goals of the policy.

An indication of how important autonomy is to landowners is that some

landowners go out of their way to honor their neighbor's right to make decisions about

their own land, even when they do not approve of the neighbor's management

practices.
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All of the landowners in the study express some interest in maintaining

autonomy over their land. However, the forest and farm landowners pursuit of their

objectives within the streamside area are more constrained by streamside policy than

rural residential and urban residential landowners. In the face of these restrictions, the

production landowners are often more forceful about asserting their autonomy over

their streamside areas.

Regulations and incentives are effective policy tools to encourage landowners

to conserve streamside health. But policies may only be acceptable to landowners to

the extent that they are clearly defined, minimize bureaucracy and support

landowners' goals for their land. This does not necessarily mean that landowners will

not comply with regulations but they may choose not to participate in voluntary

incentive or educational programs. Perverse consequences can result when

landowners believe that regulations unnecessarily inhibit them from pursuing their

goals.

Streamside landowners that insist on maintaining their autonomy make

landscape scale management difficult because they resist efforts by government to

dictate their behavior. A coordinated approach to streamside management is unlikely

unless the potential coordinators, government agencies or conservation organizations,

are able to design policy that effectively protects streamside health while addressing

landowner's goals for their land.



4.3 Landowner knowledge of streamside health

Landowner knowledge of streamside health consists of their conceptions of the

functioning of the biophysical processes on their land and the potential impact of their

management on water quality and fish habitat. In contrast to science that "seeks to

theoretically separate its knowledge from the culture in which it is produced" (Fischer

2000, p.1 95), landowner knowledge is grounded in the local context of the streamside

areas of Gales Creek. The tension between landowner knowledge and scientific

knowledge underlies much of the discussion in this section.

Landowners use their knowledge to pursue their goals for their land. For

some, their understanding of the natural processes on their land provides them

justification to control it. Thus, their conception of how the stream functions becomes

entangled in their desires of how they would like the stream to be.

Knowledge of streamside area among landowners is diverse. They gain

knowledge through personal observation and experience, and through interaction with

family, neighbors, media and government employees. As landowners gain experience

by living, working and playing near the streamside, they become more confident in

their knowledge and their knowledge structures become more complex. Those with

shorter tenure, particularly the urban landowners in Gales Creek, have a personal

connection to the land, but they are less sure of their ability to manage it. Their

knowledge is less specific to the streamside areas of Gales Creek. They may be more
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a site that to her, was obviously degraded. She identifies herself as an "urban person"
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open to management suggestions and may even seek information from the government

about management techniques.

4.3.1 Land tenure and landowner knowledge

Many of the short tenure landowners are not confident in their knowledge of

the streamside areas on their property. All five of the urban landowners in the study

are short tenured. For this study, landowners that have lived in the Gales Creek area

for less than the sample median of 15 years are considered short tenure. Three of the

urban landowners have not visited the Gales Creek watershed above where they live.

Of the ten short tenured landowners, five of them admitted to knowing little about

watershed processes or watershed issues within Gales Creek.

Dorothy has lived in her house at the edge of Forest Grove for just a year. She

describes witnessing the accumulation of garbage in a streamside area of a nearby

farmers land. She explains that the experience contributed to her awareness of the

issues of public access on private streamside areas:

I went down there and saw this It affected me because I became more
aware of those kind of things. I consider myself an urban person as
opposed to somebody that lives right on the creek or on a farm or
something. So it's not always in my face, but because of these
incidents, Pve become more aware. That's one of the things. Any time
someone can get close to these issues it is going to make them more
aware.

The process of acquiring knowledge about streamside health involved visiting
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that is not regularly exposed to streamside issues. Although she has only lived there a

year Dorothy's statement is ironic because she lives adjacent to a wetland that drains

directly into Gales Creek. Her lack of confidence in her knowledge is a reflection of

her lack of experience with the streamside areas adjacent to her house.

Wendy is another urban streamside landowner. According to Wendy, a friend

of hers has extensive knowledge of streamside health. Wendy refers to her friend as a

"native" of the area. She explains what this term means:

She grew up in Oregon. Actually, she grew up here [in Gales Creek]
and lives on the property that her parents owned. So she just knows.
You live in an area, you read the papers for 20 years and you learn
things about where you live. And there's a lot of things It's a different
world.

Wendy supports the notion that landowner knowledge accumulates with the

length of time spent in a place. She says that her friend "just knows" suggesting that

her friend's knowledge is vast and inherent. In her final remark, "It's a different

world", Wendy implies that this type of knowledge is inaccessible to someone who

didn't grow up in Gales Creek. It also suggests that some landowners may take their

cues from peers they know and respect.

When landowners with less confidence in their knowledge of streamside health

are confronted with a potential loss of control over their streamside areas they either

seek to acquire additional knowledge or perhaps defer to peer behavior or government

policy to guide their actions. Beth is an urban landowner who values the access to

open space and the view of a tributary of Gales Creek adjacent to her house. She



explains how her interest in the stream's health flourished and waned with the threat

of a new housing development to be built between her house and the wetland:

My relationship to this [land] is emotional, but you would think that I
would have learned in the process of trying to help with it. And that
would motivate me to go on and do additional advocacy or further
work with protecting land or something like that. I think that what
drew me into this was a personal issue. For many people there is no
personal issue that presents itself as an educational opportunity,
through which I get to have all of this hands-on learning. At one point
we were fairly conversant in some of this stuff. Not knowledgeable but
we could at least kind of talk about it to some degree... We spent a
couple of years trying to work to preserve the space but that struggle
passed. Now I have just gone on with my life and I haven't moved on
to another landscape to protect, I haven't gone down to Gales Creek or
gotten involved in the watershed.

Beth describes her connection to the land as "emotional". Her pursuit of

knowledge was spurred by her concern that she would lose access to the nearby

streamside area. Once the development was built, her attachment as well as her

knowledge of the area diminished She explains that without connection to a "place",

her interest in acquiring further knowledge is limited.

Without confidence in their streamside knowledge, some landowners will

depend on government assistance to guide their management. Patty is a rural

residential landowner interested in planting trees on her property. She asks a service

forester from the Department of Forestry to advise her on appropriate sites to plant.

He told me, "You really need to plant lots of places." Places where we
hadn't planted originally and where originally the Forestry... .where you
and I just walked and there's a meadow, a natural meadow, over there.
He said "That should all be planted in trees." And I said "Well, it
floods every winter. Maybe put some willows in there. But I don't
think much else." He said, "No you need to put trees there too." He
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wanted me to put trees where trees hadn't been since we've lived on this
land, but what do I know.

Patty possesses knowledge that is specific to her property. She recognizes a

relationship between areas on her property that periodically flood and historical

vegetation patterns. Yet because she lacks confidence in her knowledge, in the end,

she defers to the service forester's experience. The "trees" that the forester insists that

she plant are Douglas-Fir. Part of their difficulty in communicating is that Patty is

interested in planting trees to restore the diversity of species in the forest, to make her

property more "natural" while the forester is encouraging her to plant commercially

marketable species. Rural residential landowners who lack confidence in their

knowledge of streamside areas may not be helped by Stewardship Foresters that are

primarily interested in commercial forest and agricultural operations.

Landowners with long tenure are often more confident in their knowledge3.

They cite their knowledge of streamside areas as justification for control over their

land. They believe that because of their in-depth knowledge, their management is

most effective at creating healthy streamside conditions. Long tenure landowners

often challenge policy on the basis that it does not recognize the knowledge that they

have acquired about the conditions on their land. Landowner knowledge focuses on

the historical and ecological context of a specific place, the streamside area on their

Because all of the long tenure landowners are from rural areas this section could be

descriptive of rural landowners as well. The small sample population limits more specific clarification.
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property. The meanings and values that they attribute to the streamside area are

embedded within their knowledge structures.

Long tenure landowners are more confident in their knowledge then short

tenure landowners. As a result they are more likely to oppose the use of scientific

knowledge to guide management on their land. Landowners do not deny the value of

science in creating policy, but they feel the experience that they have gained living and

working on the land should be considered as well.

Zachary, who has lived in Gales Creek his whole life is concerned with the

process that government uses to create streamside policy. He believes that his in-

depth knowledge can improve fish habitat in Gales Creek.

[Science] is ALL they're using to make that policy. Why don't you try
taking that along with experience? See where the two mesh, because so
far, their science hasn't proved a danm thing. I love science. I've been
interested in it. . . .Why don't they ask people that used to be around a lot
before they do some of this stuff'? Listen to experience. My dad used
to tell me that. Do what you want afterwards, but listen to it.

Despite Zachary's respect for science he claims that time living and working in

an area also provides valid knowledge that is important in the development of policy.

Zachary's comment highlights the tension between landowner knowledge and science-

based policies. Long tenure landowners are not unique in wanting to use their

knowledge to do what they believe is best for their property. However, because they

are more confident in their knowledge they are more determined than short tenure

landowners to oppose alternative knowledge structures.



4.3.2 Landowner assessment of streamside health

As discussed in the Intentions Chapter, streamside health is not a primary

component in landowner's streamside management decisions. Nonetheless when

asked about it, landowners consider many of the same criteria that science does to

assess stream condition. Many of the long tenure landowners, as a result of their

experience on their land, seem to have developed a complex understanding of the

stream systems on their property. To some extent, all of the landowners notice

changes to stream channel and stream bank morphology, flooding patterns, quantities

of invasive species and distribution of woody debris in the stream. Table 4 presents

stream health criteria that were developed as a streamside landowner self-assessment

tool by Oregon State Extension and the Natural Resource Conservation Service.
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-Are there ever any signs of p Ilution such as soap bubbles
sheen, unusual odors, or trash n or along the stream?

-Can you smell or see any evi ence that manure or sewage
might be entering the stream?

"Little Beaver Creek is cleaner than it used to be, every once in a while you would see big
globs of foamy stuff coming down, Hut I haven't seen that in a couple of years now. And
I don't know whether it was someone dumping stuff in it." Doug

"In fall every year. it's been nice for six weeks and we get tl1e first rain and all that white
foam runs into the ditches and goes into the creek." Vic
"Wasn't it pho
up." Wendy

"They want to
Zachary

-Does the stream become mu
long time to clear up again?

-Is the stream water muddier
property than when it enters?

"They took all of the conifers out and the week after they left we had slight wind and it
blew about an 18' maple over about 10' above the catch basement an the roots are right
in so all winter long we are going to have dirty water." Mark

"When I first started you didn't even use the culverts, if the creek got little bit muddy it
just happened.' Kevin

-Do long-term data show that liniited in any
water quality measurements?

-Is water quality information your stream?
there any culvert,s, dams, or other artifici
stream that could block fish passage?

bridges or in-stream culverts inadequate
nyc high, overhank flood flows?

"They spent six weeks to put in a culvert and they spent another month bringing rocks o
and there were guys carrying them down and hand placing them for the fish." Zachary

"Since they put the culvert in we haven't had that type of situation. I think that the flow
through would be better now, but how much of it was flow through and how much of it
was just the overall level of the streams being up?" Sean

Table 4. Landowner knowledge of scientific assessment criteria.

Condition Relevant auestions Landowner remarks
1 Water o , oil

pollution

d

2 Algae -Is there a green scum or thick, stringy, green clumps sphates that was stimulating algae growth and that was clogging everything

- Is there a heavy, dirty-brownish, slimy material coating
underwater objects? keep the fresh water flushing through so they don't get algae in the lake."

3 Muddy ddy after storms and then take a a
water d

or cloudier when it leaves your
a

4 Long-term your stream is No comment
data

unavailable for
5 Barriers to -Are al structures in ut

fish or water your
flow

-Are in size to be able
to co



Youll see some trees that are don especially where we pull water out
irrigation that's probably where you see the most of that problem or thos

"That water is staying there for a long time, even for days that it doesn't
must be doing something with his irrigation or something." Alex

Flood and
erosion-
control

iIThe dikel removes a fair
water so that we get rid of
their dike" Harry

in a floodplain.

we had a flood.
wider and shallower

silt bars noticeably b

in here you will notice that th go right down
for fish to actually spawn" K in

holes left, and it takes a nice ep hole for the
-Are there major changes to the stream after large flow eve
For example. are pools filled in, riffle areas moved.
streambanks greatly eroded, or the whole channel moved?

there areas of
contact with w

hes between the
runs." Zachary

-Have activities such as construction, grazing, lan
tilling within 35 feet of the top of the streambank
permanent vegetation?

-Are there very few trees along the stream?

e were an ordi
the wetlands"

rain. The farmer

amount of acreage down there that could hold a volume of
water sooner and they have continued to build up and reinforce

"We used to all put in rip-rap and of course at one time the government helped us put it in
but I don't think that they will anymore." Jack
"We live This is a floodplain." Carol

"In April And it came within half an inch of going in my workshop." Bob
"These channels ey to solid soap bed rock and
there is no place ev

"There's no deep de fish." Zachary
"They've taken 30-40 feet at each time the water gets high and that soils all going into the
creek." Zachary

"You'll see the ditc street and the farm field, bare clean. And you see
where all the water

6 Ditches and -Are there any irrigation ditches, tile lines, drainage ditches, or "He didn't like it being a wetland so he dug a ditch all the way around and back into the
drainage other artificial waterways connected to the stream? creek. I called the Forestry about it but they didn't do anything about it. Douc

7 Water -Do water withdrawals or upstream dams ever result in of the creek for
removal extremely low water levels? e issues." Harry

13 Vegetation dscaping, or "If ther nance that said all property must have some sort of vegetation to
along the disturbed the shelter Carl
streambank

"We are just going to plant more trees. We haven t removed any trees or brush or
vegetation." Harry

14 Typeof -Are there large areas with plants considered to be weeds, such "The black berries aren't native but they do stop erosion" Bob
streamside as blackberry, scotch broom, reed canarygrass, or others?
olants

Format adapted from Stream-A-Syst Worksheet Produced by Oregon State Extension, Reprinted March 2001.

-Is water removed from the stream for any reason without a
Water Right?

8 -Are there any berms, dikes, or rip-rap along the stream?

-Has the stream been straightened?

9 Floodplain -Are there any buildings or chemical storage facilities within
the 100-year floodplain?

10 Channel -Is the channel much than in the past?
condition

-Are gravel, sand, or uilding?

11 Changes nts?
after large
flows

12 Streambank -Are bare soil along the stream that will come
protection into ater during high or overbank flows?
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Unprompted, landowners discuss thirteen of the fourteen criteria listed in table

4 during the interviews. The one criterion that landowners do not mention is

knowledge of the results of long term, science-based assessments on stream water

quality for the stream reach. This is not likely a subject that landowners would learn

about or value in their daily interaction with their land. The comments come from

many sources so little can be inferred about the knowledge of individual landowners,

nonetheless, along with the following examples, table 4 demonstrates that landowners

are aware of some key components of stream health and may consider them when

assessing their own streamside areas.

Some landowners have experience using ecological indicators to assess

changes to water quality. The indicators provide them feedback on the condition of

their environment and the impacts of their management.

For Vic, the presence of fresh water clams in the creek supports his claim that

the water is pure. He obtained this knowledge when he was young and has since used

it to assess the water quality in the streams that flow through his property.

The neighbor down on Beaver Creek says she still sees freshwater
clams down there on Beaver Creek. I know I found them when I was a
kid, up until about 20 years ago. My sister moved here and there was
some down here. That's the sign of a pretty pure stream.

Ed, an urban landowner, believes that despite the behavior of people living

near the stream, the presence of trout means that there is good water quality.

People have built close to it and they have lawns down to it and most of
them haven't abused the stream edge itself very badly. Some of them do
plant lawns down to the edge and that is contrary to nature but it
stabilizes the soil. And there is not much pollution I don't believe the



only pollution would be seepage from septic tanks. If they build those
right that won't be a problem. There is still fish in the dam thing.
People go fishing there a lot. It can't be too polluted if trout are still
swimming around. They are a pretty good indicator of water quality.

Despite Ed's claim that there are trout in the creek many landowners with more

experience living in the area are confused by what they perceive as a lack of fish in the

creek. Ed's confidence in his knowledge of streamside health and management is

exceptional among urban landowners. This may in part be attributed to his long career

in the forest industry. These landowners understand that certain key species serve as

indicators of environmental condition. By tracking the population of these species

within Gales Creek they believe that they are able to determine the health of a portion

of the system.

Landowners gather knowledge of stream processes to help them interpret their

land and pursue their objectives and not for the benefit of streamside health per Se.

Both Vic and Ed found evidence that the stream is in sufficiently good health so they

may not see any reason to change their management.

Carol, a rural residential landowner is interested in the history of her property.

She has noticed significant movement of the stream channel in front of her house.

We have seen this creek move 500 ft in one direction in 30 years so we
have a long-term view that this creek must have meandered back and
forth across this valley before people came here.

This observation allows her to draw some conclusions about the historical

sinuosity of the stream prior to civilization of the watershed. She gathers and retains
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information about the streamside area because it provides insight into the history of

her property.

Bob owns property near the confluence of the Tualatin River and Gales Creek.

During large winter storms his property floods. He records previous high water events

so he is able to anticipate, by monitoring upstream flow levels, when his house and

workshop are likely to flood.

I have base marks on there where the flood was. And, like in '91 or '92,
in April we had a flood. And it came within half an inch of going in
my shop. And April was really late. The Tualatin was really low in
stream flow, but we had the cloudburst area all up in the Gales Creek
watershed. And it came down from there. So this end of the pond was
much deeper than the other one. And so when they posted the stream
flows I went to work and didn't expect anything because where they
projected the Tualatin River to be was well within the bounds that I
don't worry about it.

Landowners like Bob that live within the floodplain acquire knowledge about

changes to stream flow because it helps them to manage and live on their property.

Harry, a long tenure landowner has been living and farming on his property for

thirty-five years. He has acquired a vast knowledge of the factors that affect the

formation of the streamside area. The river channel demarcates the rear boundary of

his property so as it moves, so does the boundary of his property.

When you have high water for a few years and the river changes course
sometimes you will have a deep pooi in here. Within the last week or
10 days actually the irrigation pump was pulled out of here. Gales
creek pretty much comes in here straight on but here we've got this
cutting into the bank that you can see. And then you see it loops and
comes back around and we've got that nipple sticking out there. Since
we have lived here we've probably seen that erode away, 10 to 20 feet.
I think that when we first came here this bar pretty much cut across
here. What you have got is a build up of land on this island out here.



When we first came here there was a gravel bar out there and had we
kept that gravel bar opened we would have perhaps kept this running
across. So long term you've got a diminishing number of acres on this
place. At one time when we purchased I think that the property line
was the center of the creek. Now they have modified that and it is
defined as the number of acres. See now that channel we have a
problem with the reed canary grass it has really kept growing on the
bank and pushed the channel back. We have always had some bar
there but not like this.

His long-term perspective allows Harry to consider past changes to the

streamside area on his land and project them into the future. He mentions flow levels,

erosion, the siting of an irrigation pump and invasive species as potential causes of

change to stream channel morphology. Harry utilizes these observations, not to assess

overall stream health, but to determine how physical changes to the streamside area

could impact the boundaries of his property.

Though landowners use many of the same criteria as resource specialists to

assess streamside health, they interpret these criteria through the lens of their

particular objectives for their land. Acquiring knowledge through personal

experience, or through transfer from family and neighbors, connects their knowledge

to the meanings that they have assigned to their land. Landowners often reference

their knowledge to justify their actions, opinions and sometimes their opposition to

streamside policy.

Mark and Nancy are also long tenure landowners. They used to be able to

graze their cattle on the streambank where the most nutritious grass grows. According

to them, letting the cattle clear the stream bank helps to create fish habitat. Mark's
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commentary on this issue demonstrates how closely landowner values and their

knowledge of the stream are interwoven:

They are concerned about cows along the streams and that is one of the
reasons why they went from cows to trees in these pastures. One of the
reasons at least was the restrictions on cattle next to the stream. You
know they trample the bank. As we have told you we have experienced
just the opposite in this property of ours when the cattle were there the
fish were there and the cattle is gone and the brush is there and the fish
are gone.

Mark's interview continues with an explanation of how their many years

managing the property have led to their understanding of the complex relationship

between cow grazing and fish habitat. It is unclear to what extent his statement is

rooted in knowledge of streamside health or his self-interest in keeping cattle on his

land. It is unlikely that Mark's cows could be directly associated with increases in fish

populations in the stream reach on his property as he suggests. Scientific research has

found that unmanaged livestock grazing generally causes local damage to streamside

vegetation (Ohmart 1996) and can impact fish habitat throughout the stream system

(Fitch and Adams 1998). Regardless, his observations about the relationship between

cattle and fish habitat on his property plainly support his desire to graze his cattle on

the streambank.

Knowledge of the land that accumulates over generations and is passed

through family members is valued not just as insight into the function of the

environment but also as a component of a landowner's connection to the land. Vic

talks about how he learned to cut down a tree with his dad:
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I've been a logger since I was big enough to follow dad. I can
remember the old hand falling days. He even let me and a cousin fall a
tree one time. It had an undercut cut and they almost had it sawed off
ready to go and they let us make about three swings with the saw and it
fell. But dad used to take me in the woods since I was ten, I guess.
That's when he was working for the big outfits. He was the part of the
boss's cutting crew. They let me tag along... Dad originally owned this
place. 160 acres. My brother and I bought it from him.

The knowledge that Vie acquired from his dad about managing the forests on

his property is laden with the values instilled in him by his father. Separating what he

believes from what he knows is not possible. At another point in the interview, Vie

explains that he knows that cutting trees in the streamside area is not the principal

factor affecting salmon populations. His knowledge of the streamside area is

entangled in his own values about the acceptability of harvesting trees. Just as Vie's

memories of his father are embedded in his knowledge of the forests on his property,

the meanings and intentions that landowners attach to their streamside areas are

embedded in their knowledge of stream health.

Although landowners may consider science-based criteria to assess streamside

health they often interpret information about streamside condition quite differently

than the government. Unlike science-based knowledge structures, that systematically

try to separate knowledge from values, landowners do not try to make this distinction.

As a result, some landowners, especially long tenure landowners that are more

confident in their complex knowledge structures feel that purely science-based

streamside policy does not respect their own understanding of the biophysical

processes on their property.
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4.3.3 Limitations to landowner knowledge

Although some landowners possess detailed knowledge of the biophysical

processes on their own properties, they have limited knowledge of these processes or

conditions for different stream systems or at larger scales.

Some landowners compare the Gales Creek stream system to other stream

systems in order to justify their knowledge of stream function. Vic compares the

Gales Creek Coast Range stream system to the Deschutes Eastern Cascades stream

system to explain why he believes fish populations are down:

I don't really think a well-shaded stream produces the most fish. You
don't get the bugs. You get lots of sunlight, you get more bugs. You
get more stuff growing in the stream. I don't think the fish have as
much to eat. Look at the Deschutes River. It's sagebrush. It's one of
the best in Oregon. I think it takes more sunlight to create the growth
that the fish eat.

As a logger Vie's explanation of why the creek needs more sunlight supports

his interest in cutting trees. It is not possible to judge the merit of Vie's statement

comparing fish habitat on the Deschutes River with Gales Creek because it lacks

specific reference to fish and invertebrate species, time of year and location.

Generally, riparian ecosystems in Central Oregon (Kovaichik 1987) such as the

Deschutes function quite differently than riparian ecosystems in the Coast Range

(Nierenberg and Hibbs 2000). Vie either fails to understand the complexity of the

relationship between streamside vegetation and fish habitat or in order to justify

logging, he does not articulate his knowledge.
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Doug compares Gales Creek with creeks in his English homeland. He remarks

that in England woody debris is not counted on to create fish habit so there is no

reason that it should be needed in Gales Creek:

You know I can drive all over England and I've never seen anything
like that big woodpile there in the middle of Gales creek. Its ridiculous,
wood is piled up like a big bon fire. I'd set fire to it if it were me. And
you got to leave it for the fish. That is horseshit. You don't see that
over in England. And there is plenty of fish in the streams over there I
guaranty you.

Not all stream systems nor all fish species depend on woody debris to create

habitat to the extent of the Coast Range streams. Doug, a short tenure landowner, may

be more familiar with the functioning of the stream systems of England than in the

Coast Range. Landowners that attempt to compare the functioning of Gales Creek

with other streams seem to be using their knowledge to justify their goals for their

land.

Landowners do not demonstrate extensive knowledge of the potential that their

management has to impact the larger stream system in the future or beyond the

boundaries of their land. Dorner (1996) found that people have difficulty solving

problems that involve multiple time and spatial scales. This limits the landowner's

ability to make decisions with full knowledge of the potential consequences. For

example, although landowners were aware that rip-rap could slow bank erosion on

their property, they did not mention that doing so would increase water velocity during

high water or potential for bank erosion downstream.
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There are various possible explanations for these limitations to landowner

knowledge. 1) The processes that create cumulative impacts in a stream system are

complex. Cumulative impacts are often the result of a many small impacts that create

a large effect, in which case no single landowner is culpable. 2) Often the effects that

occur are far removed in time and space from the causes, so it is difficult to associate

causes with effects. 3) In a watershed with so much private land it is difficult to

access large parts of the stream, so landowners are not aware of the effects that their

management may have on their neighbor's land. 4) Landowners may actually have

some knowledge of the impacts that their management can have on their downstream

neighbors, but they prefer not to implicate themselves by discussing their experiences.

5) They have some knowledge but are simply more concerned about pursuing their

own goals than the consequences of their actions downstream.

Although landowners are limited in their ability to understand differences

between stream systems and to understand the interrelationship between components

within a stream system, they are not alone. Many scientists and resource specialists

are involved in the effort to understand the functioning and condition of these systems.

Nonetheless, the lack of knowledge among both scientists, specialists and landowners

about cumulative impacts may have negative consequences for stream health and

presents a difficult problem for policy makers that want to create acceptable

streamside policy.



4.3.4 Conclusion

Landowner knowledge and the amount of confidence they have in that

knowledge varies with the amount of experience landowners have interacting with the

streamside areas of their property. Landowner knowledge consists of in-depth

observations of how the natural systems on their property function. Landowners and

resource specialists assess streamside condition using similar criteria however they

interpret the results differently. Landowners try to assimilate what they know about

the functioning of the stream and what they want for their land, so that their

knowledge will support their behavior. In social psychology, this process is called

cognitive dissonance (Festinger 1957). It explains the individual's tendency to try to

ease the tension between what they know about the world and how they would like it

to be. Cognitive dissonance can help to explain scientists, natural resource specialists,

and landowners' use of knowledge to selectively advocate for their own values and

goals for a streamside landscape. Most of the landowners in this study claim that they

want to have healthy streamside areas. If they believed that there were serious issues

with streamside health in Gales Creek they might be more likely to consider the

impacts of their management on stream condition. However, most of the landowners

believe that the streamside areas of Gales Creek are generally healthy and so they may

be hesitant to make significant changes to their management on behalf of water quality

and fish habitat.
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Some landowners possess in-depth knowledge of their property, but the

knowledge is limited to a small portion of Gales Creek. They have significantly less

information about conditions on their neighbor's ownerships or conditions outside the

watershed. Without a wider perspective of conditions at different scales, it is difficult

to assess the cause and effect relationships that occur over whole stream systems.

Limitations to landowner knowledge may be a barrier to applying landscape

approaches to streamside management. Landowners that have limited knowledge of

their management impacts are less likely to take corrective measures.

Cooperation between landowners is one of the strategies proposed to overcome

these knowledge limitations (Bergmann 2003). Landowners jointly undertake

management to achieve common goals. They can exchange information about

streamside conditions throughout the watershed giving them a broader basis for which

to make management decisions on their land. But the success of this approach

requires that landowners be actively concerned not just with the pursuit of their own

goals for their land, but also with the health of the entire stream system.



5 Conclusion

Maintaining streamside health, water quality and fish habitat in a mixed-use

watershed requires an understanding of how private streamside landowners assess and

manage their streamside areas. This study has set two goals to further this

understanding: 1) to document how landowners frame the issue of streamside health

and 2) to explore how landowners make judgments about acceptable streamside

management practices. Using grounded theory methods, the study collects data about

landowner attitudes, values, and knowledge and relates these to observed management

behavior.

Recent Oregon policies have attempted to take a landscape approach to

streamside management, which means that the management decisions of private

landowners must take into account how activities on a particular site affect the

hydrologic and ecological functions of the entire stream system (IMST 2002). This is

a difficult challenge in a mixed-use watershed because private landowners have varied

needs, opinions, and behavior regarding the management of their land. According to

social constructionist theory, the concept of streamside health is not definitive but is

contingent on the discursive community of policy makers, natural resource

professionals, landowners and interested public (Greider and Garkovich 1994). For a

landscape management approach to be successful all of these parties, especially

individual landowners who own a significant portion of the streamside areas in

91



92

Oregon, need to be willing to collaborate and find landscape management policies to

be acceptable.

This study identifies three factors that landowners use to frame their

management practices: their intentions, their sense of autonomy, and their knowledge.

The landowners in this study want to pursue their intended goals for their land that

influences how they manage their streamside. They want independent control so that

they can use their knowledge to do what they think is best for their land and for

themselves. A strict interpretation of the grounded theory approach suggests that

research should conclude with the production of new theory about the phenomena of

interest (Strauss and Corbin 1998). However, this conclusion summarizes landowner

perspectives relating to these three factors and presents some potential implications for

land use policy (Table 5). It also makes some suggestions for future avenues of

research.



Table 5. Landowner perspectives of streamside health and the potential implications
for streamside policy.

Factor Landowners' perspective

Intention Landowners' streamside
management supports their
more general goals for the
land: forestry, agriculture, or
residential. Maintaining
streamside health is not
usually a primary objective of
landowner management may
be a side effect of their pursuit
of other goals.

Autonomy Landowners may assert their
autonomy when their goals for
their land are threatened by
natural resource policy.

Landowners may choose not
to interact with the
government because they feel
there is excessive bureaucracy.

Landowners often respect
their neighbors' autonomy.

Knowledge Landowners possess specific
knowledge about their
particular streamside areas
that they believe could be
incorporated into policy
making.
Landowners know about the
conditions on their land, but
are limited in their
understanding of conditions at
larger spatial and temporal
scales.
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Potential Policy implication for
landscape-scale mana2ement
Design streamside policy to
accommodate landowner goals for
their land other than maintaining
water quality and fish habitat.

Broaden the expertise of extension
agents to include non-production
management activities.

Use regulations only when less
restrictive policy tools are not
likely to be effective.

Create less time-consuming
permitting processes.

Educate landowners about the
impact of their management
practices on their neighbor's
streamside areas.
Policies are results-based rather
than prescriptive, and include
landowner's site-specific
knowledge in the development of
regulations.

Create ecological models that can
be used to facilitate participatory
landscape planning.
Encourage public forums that offer
opportunities for landowners to
gather and exchange knowledge.
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One of the factors that landowner use to assess and manage their streamside

areas is their overall intention for the land. The intentions of forest, agricultural, rural

or urban residential landowners differ and so will their streamside management and

ultimately the conditions of their streamside areas. For example, while the forest

landowners in this study may want to harvest trees along the streams, the farmers may

appreciate the flood control protection trees provide for their farmland. Protecting

their homes from flooding or erosion is likely to have a higher priority to landowners

than creating fish habitat. This study confirms the finding of Peterson and Horton

(1995) that most landowners have a strong emotional connection to their land and to

their streamside areas in particular. However, this connection does not necessarily

drive them to manage for streamside health. Rather it compels them to pursue their

own goals on the land.

Policies that address not just the goal of streamside health, but the array of

individual concerns that landowners face regarding their streamside areas, such as

flooding and access, are more likely to be acceptable to landowners. The

Conservation Reserve Enhancement Program, for instance, has been fairly successful

at addressing both the government's streamside health goals and the streamside

farmers' goal to maintain arable farmland (Lynch and Brown 2000).

Some landowners who are not primarily interested in commercial farming or

production forestry complain that there is insufficient government assistance to help

them to achieve their streamside goals. The expertise of resource specialists could be

broadened to include non-production management activities such as resource
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planning, landscape planning and courses in streamside management designed

specifically for these non-production populations. Urban and rural landowners that

recently moved to a streamside property may be particularly receptive to these types of

programs. As demographics change in these mixed use watersheds more research

exploring the needs and desires of recent immigrants to rural areas may be important.

This study not only supports claims by Bliss and Martin (1989) and Peterson

and Horton (1995) that autonomy is a major factor in the decision-making of

production-orientated landowners, it finds that autonomy is important to non-

production orientated landowners, as well. Although many landowners assert their

autonomy when their goals for their land are threatened by natural resource policy,

forest landowners and farmers that are more stringently regulated may be more likely

to assert their autonomy than urban and residential landowners. Policies, especially

regulations that do not respect landowner autonomy can lead to reactive practices and

perverse consequences, contrary to the policy maker's intention.

Using the appropriate policy tool for a given situation may make it more

acceptable to landowners. Incentive and education programs are likely to be effective

policy tools in certain situations while regulations are more effective in others.

Incentive and education programs are often less threatening to landowners than

regulations because they are voluntary; management control remains clearly with the

landowner. When the maintenance of streamside health is complimentary to

landowner goals, for example removing invasive species, landowners may respond

well to these types of programs. On the other hand, when landowner objectives
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clearly run contrary to the maintenance of stream health, like building a house too

close to a stream, regulations may be necessary. Keeping restrictive policy to a

minimum will likely be more acceptable to landowners and create fewer perverse

consequences.

Some landowners in this study believe that involving government in their

management decisions can be more time and expense than it is worth, especially when

not complying with regulation often goes unnoticed. Landowners would like to be

able to respond to site-specific conditions on their land, but when permits are difficult

to obtain landowners may not bother to apply. It may be easier not to become involved

with the bureaucracy by simply choosing not to manage their streamside areas, not

enrolling in incentive programs or not obtaining necessary permits. It becomes

increasingly difficult for the government to educate or regulate landowners that prefer

to manage without government guidance. Redesigning application and enrollment

processes for permits and incentive programs to make them less time consuming and

costly could make policy more acceptable to landowners.

Individual decision making may appear to be in conflict with the need for the

collaborative action often recommended in a landscape management approach, but this

is not necessarily the case. Most landowners recognize that their neighbors share their

strong connection to their land. They may take their neighbors' goals into

consideration when they make decisions if they are aware of them and if they are on

good terms. Respect for another's connection to the land and autonomy can be the

basis for collaboration across boundaries and a necessary element of landscape
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management. Landowners may be more likely to be receptive to conservation

measures if they learn through education programs or watershed tours how their

streamside management affects their neighbor's property.

Knowledge is another factor that explains how landowners frame issues of

streamside health and management. Landowners, some with valuable, in depth,

knowledge of their streamside areas, use their knowledge to assess the condition of

their land and make decisions about appropriate actions. When they feel that their

experiential knowledge is discounted in favor of science-based knowledge, they may

lose faith in agencies that administer the policies.

Hull (2001) found that when landowners feel their knowledge is respected they

are more receptive to new policy and efforts to collaborate. Some of the landowners

in this study did not find the streamside policy to be acceptable because they felt that it

did not integrate their own knowledge and experience. Landowners are eager to show

examples of streamside policies that, applied to their land, did not make any sense.

Policies that outline acceptable conditions rather than dictating specific practices

empower landowners to use their knowledge and experience to create those

conditions.

This approach of focusing on acceptable conditions rather than dictating

practices, is being used with positive results to satisfy Senate Bill 1010's (SB1O1O)

mandate to develop water quality plans for agricultural lands in Oregon (ODA 2000).

After identifying the problems in the Tualatin watershed that needed to be addressed,

the Oregon Department of Agriculture is working with local farmers to outline ways to
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correct them. SB 1010 is outcome based, providing flexibility so landowners can

develop their own approaches to local water quality problems. To this point, forestry

and urban policy makers have not gone to such lengths to incorporate landowner

knowledge and acceptance into streamside management policy.

Understanding the amount and type of knowledge that landowners possess

reveals ways to target policy to particular landowners. This study shows that

landowners' confidence in their knowledge of streamside health and management

increases with the length of land tenure. Long-tenured landowners who feel they

understand the stream processes on their land might have less interest in educational

programs that teach them basic concepts. Educational programs for these landowners

can focus on the landowners' objectives for their land and can be site-specific. Short-

tenured landowners might respond better to a more general program like the Master

Watershed Manager (OSU 2003), which describes biophysical processes in different

parts of the watershed and how they are impacted by human activities.

All of the landowners that participated in the study are limited in the amount of

knowledge that they have about the potential impacts of their management on other

parts of the watershed. This may be attributed to a tenure system in the United States

that places great significance on private property rights and does not encourage

landowners to consider streamside condition beyond their ownership. It may also be

that it is difficult for people to consider the complexity of the stream systems at

different spatial and temporal scales. Without a perspective of streamside health that

reaches outside the boundaries of their property, it may be difficult to convince
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landowners to take measures on their land that support water quality and fish habitat

throughout an entire stream system.

Many scientists and natural resource specialists are limited by the same

challenges of understanding human impacts on ecosystems at different spatial and

temporal scales. Some scientists have developed computerized models that project

into the future the effects of a variety of management actions on water quality and fish

habitat. For instance, the Willamette Basin Alternative Future Analysis portrays three

alternative "visions" of what the Willamette Valley may become, based on different

biophysical and social trends (Hulse 2002). If carefully validated this technology may

help people to understand the interconnectedness of people and stream systems. An

avenue for future research is to expose people to these models for educational

purposes and to use them to facilitate participatory watershed planning.

Watershed councils, field tours and other types of public forums offer

opportunities for landowners and agency employees to gather and exchange

knowledge about conditions at landscape scales. In these forums agents can openly

communicate landscape management ideas to landowners, consistently explain the

rationale for policy decisions and incorporate input from landowners into programs

and policies.
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Appendix A: Interview Check Sheet and Field Notes Page
Name
Date

Demographics
U Age
U Sex
U Ethnicity
U Employment
U Affiliations
U Education
U
U
U

Property
U How long owned?
U Size of property?
U Primary crop?
U Secondary crops?
U Length of stream frontage?
U Management goals?
U History with property?
U
U

Streamside Condition
U Primary vegetation?
U Understory?
U Invasive species?
U Width?
U Crossings?
U Erosion?
U Fencing?
U Drain Pipes?
U
U
U

Topics
U Specific management activities.
U Perception of self.
U Perception of others.
U Knowledge of riparian processes! terminology.
U Sources of knowledge.
U Perceived benefits! costs.
U Concept map.
U Benefit and costs
U Anything to add?
U
U

Comments! Notes
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Appendix B: Unstructured Interview Protocol

INTRODUCTION

I introduce myself, stating that I am a graduate student in the Department of

Forest Resources at Oregon State University. I mention the individual who suggested

their name as a good person to talk to. I briefly describe my research, stating that I am

studying streamside management along Gales Creek. I remind them that any

information that they impart during the interview is strictly confidential. They should

feel free to ask for clarification of any questions that they don't understand.

Questions in italics refers to the research question that I am trying to answer

and will not be used during the interview.

SEGMENT 1: AERIAL MAPPING QUESTIONS- While referring to the aerial

photograph of their property the interview will begin.

Research question: What is the social, temporal and spatial context in which

landowners are making streamside management decisions?

-Can you tell me a bit about the property?

-How many acres is it?

-Do you produce anything on it? (Timber? Grass seed?...)

-What kind of shape was the property in when you acquired it?

-What is your history with this property?

-How long have you owned it?

-What are your reasons for owning this property?

-What do you do out here? (What is your role in the management of

this property?)

-Do you have a favorite place on the property?
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-What would you like this property to look like in 10 yrs? 50 yrs? (Goals...)

-Are there any barriers to accomplishing your goals?

-How long do you plan to keep it?

SEGMENT 2: CONCEPT MAPPiNG- I would like now to focus on the stream and

land adjacent to it.

Research question. -What terms do landowners use to describe the conditions of

streamside areas?

-To what extent do perceptions and knowledge of streamside

health dffer between landowner groups?

-What comes to mind when you think about the streamside area?

-What are the most important components, processes, and aspects of a

healthy stream?

-What do you think of when you think of living and managing land

near a stream?

SEGMENT 3: FIELD TOUR- I'd like to have you show me your land and explain

what your are doing with it. (Interview continues as we tour the property.)

Research question: - What is the condition of the streamside areas?

-What do landowners consider to be acceptable conditions of

their streamside areas?

-Is the water in the creek clean?

-Do you actively manage the streamside areas on your property? Where?

-Is your management of these areas different now than it was in the

past?

-Are you able to manage the way that you would like to in these areas?
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-What inhibits you?

-How would you manage differently if you weren't inhibited?

-How do you make decisions about what is appropriate management on your land?

-Who do you speak with if you want more information?

-Do roads, cattle, pedestrians or skid trails, cross the stream? Where? How often?

-Are you aware of invasive species present within the streamside areas?

-What is the length of stream-front that abuts your property?

-Do animals have direct access to the stream? Where?

-Are there any drain pipes that deliver water or effluent into the stream?

-What are the principal types and ages of vegetation along the stream?

Research question: -What management activities do landowners practice in the

streamside area?

- What are landowner views of their rights and responsibilities

as streamside landowners?

-Does having the stream adjacent to your property affect your management? If so

how?

-Do you manage the upland portions of your property differently then the areas

near the stream?

-As a landowner what are the benefits and costs of owning land adjacent to a

stream?

Research question: -What are landowner perceptions of streamside management by

other landowner groups?

-I am interviewing landowners throughout the watershed from forestland owners

at the top to farmers in the middle to urban landowners at the bottom. What are you

views of other landowner groups in regards to how they manage their streamside

areas?



-Is there anything that I didn't ask that you think I should know?

Additional questions:

-Do you think that the way that you manage your streamside areas is significantly

different than your neighbors up and down the stream?

-In your opinion what are the important elements of a healthy stream area?
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Appendix D: Sample Concept Map.

Our property-
"Sanctuary"

Carol's concept map.

Interview date:

10/20/2002

Components of Management Man-made issues
nature

We are borrowing Responsibility for Changing
from nature. your "own" property. responsibility to the

stream.

Usefulness of trees. Balance. Conflicting uses.

Need for large downed Respect for the river. Irrigation.
wood.

Fish and endangered River is dynamic. Recreational use.
species awareness.

Wildlife Habitat. Timber cutting.
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Doug! Ella

Harry! Inga

Forest

Appendix E. List of Landowners Interviewed.
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Dseudonym Land Use Yrs. ot uwnersnip Place of Origin acre

I Ian Farm inheritance native 450

2 3ob Farm 15 native 28

3 carol Rural Res. 30 California 30

Doual Ella Forest bouaht 20/lived 5 Enaland/native 15

5 Frank/Gina Rural Res. inheritance native 12

3 Hlarrv/ lnaa Farm 33 Portland 800

7 Jack Farm inheritance native 1000

B Kevin Forest inheritance native 800

Larry Rural Res. 23 native 6

10 v1ark/ Nancy Forest inheritance native 118

11 DIlie Rural Res. 15 Portland 12

12 Patti Rural Res. 19 California 55

13 Ron/ Jane Rural Res. 18/7 Portland 7

14 Sean/Teresa Forest 10 Portland 40

15 Vic Forest inheritance native 900

16 Vendy Urban Res. 2 Utah N/A

17 Zachary Farm inheritance native 560

18 dexBeth Urban Res. 4 Portland N/A

Ic Carl Urban Res. 7 West Virqinia N/A

2C Dorothy Urban Res. I Portland N/A

21 Ed Urban Res. 11 Roseburg N/A


