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Executive Summary 

Introduction 
As the Tryon Creek Watershed Council (TCWC) continues to grow its organization, it is 

important to focus their efforts on lasting changes that most positively affect the watershed. The 
TCWC plays a community-appointed role as the binding element of agency and stakeholder 
partnerships throughout the Tryon Creek watershed by providing communication and cooperation. 
The watershed assessment aims to provide a compilation of existing data as well as an identification 
of data gaps and recommendations for future cooperative management of the watershed. 
Developing an understanding of the processes that shape the watershed can shed light on the status 
of measurable ecosystem resources, including the water quality and fish habitat, as well as measure 
the impacts of land management practices. An understanding of the role that restoration and 
protection play is important as the TCWC prioritizes future actions. 

Historical Conditions Assessment 
The purpose of recalling historic events of the watershed are to learn how humans have 

interacted with Tryon Creek and its resources to help us learn about its current conditions. The 
first human inhabitants of the Tryon Creek are those of the Clackamas Chinook, the Wasco-
Wishram, the Willamette Tumwater, the Multnomah, and other Chinookan peoples, as well as the 
Tualatin Kalapuya, the Cayuse, the Molalla and other tribes and bands of the Columbia and 
Willamette Rivers. Records of these people and their activities relevant to the history of the 
watershed are unfortunately sparse. It is suggested that local organizations prioritize the effort of 
learning about native inhabitants of Tryon Creek and the surrounding area through oral history 
and research. Further land settlement then began in the mid-1850s when families, including that of 
Socrates Tryon, were given land through the Donation Land Claim Act. Logging soon began to 
support the local iron smelting operations which sparked the development of Lake Oswego as a 
home for industry workers prior to being rebranded as a vacation spot for Portlanders in the early 
1900s. Through this time, sections the creek were diverted through pipes and culverts that continue 
to impact the habitat today. As development continued, neighbors came together to protect the 
forest within Tryon Creek State Natural Area in the 1970s, contributing to the health of the 
watershed. Today, local agencies and organizations, such as the Tryon Creek Watershed Council, 
focus efforts on the stewardship of the watershed through naturalization of stream segments and 
riparian vegetation work. 

Channel Habitat Types Assessment 
The application of stream classification systems for the characterization of the effects of 

land uses, and guidance for stream restoration and protection. Characteristics observed throughout 
the stream channel are steep slopes, channel incision, and bank degradation. These characteristics 
can be attributed to the presence of impactful development within a watershed that has steep slopes 
and prone to landslides. Additionally, throughout sections of the watershed, the stream corridor is 
lined with landscaping and impervious surfaces that indirectly alter the structure of the stream 
bank. Actions that can restore channel structure toward a more natural state include improvement 
of channel meandering and daylighting at the headwaters and confluence. These are sections of the 
creek that have been most impacted by development through stream piping and diversion. 

Hydrology and Water Use Assessment 
In many cases, disturbances to the natural hydrological cycle cause downstream effects on 

a watershed, making it important to study the hydrology and water use of Tryon Creek. 
Understanding of hydrologic processes and land use effects are important for further ability to 
predict summer water temperatures, sediment transport, and other watershed geomorphic 
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functions. The main issue associated with the hydrologic process of Tryon Creek is occurrence of 
peak flows during storms and low flows during dry months. Stormwater drainage patterns in the 
watershed influence the stream to have high flows following rain or storm events. This leads to 
erosion, introduction of sediments, and transport of woody debris and other habitat-forming 
materials. Low summer flows are harmful for fish and other species that rely on pool features for 
survival. Urban and residential land use have increased the frequency of high and low flows 
throughout the year. Restoration of stormwater drainage and inclusion of rain gardens and other 
beneficial infrastructure will benefit the health of Tryon Creek. Additionally, water rights data 
should be updated to include active diversions of water, including private landowner ponds and 
channels. 

Riparian and Wetlands Assessment 
This section aims to apply assessment methods to the understanding of the connections 

between the riparian zone, wetland areas, and the creek. Riparian vegetation is important for the 
biodiversity of the terrestrial aspect of a watershed as well as health of the stream. Benefits of intact 
riparian areas and wetlands for the stream include shading and providing large woody debris. 
Historic logging and recent development have altered the riparian environment, leaving the current 
primary canopy cover within the Tryon Creek State Natural Area being big leaf maple, Douglas fir 
and young to mid-aged western red cedar. Natural riparian habitat restoration is a large focus of 
the Tryon Creek Watershed Council (TCWC) and other local organizations throughout the 
watershed. The TCWC hosts events throughout the year to remove and replace invasive species, 
including the prolific English ivy. Ivy can overgrow trees and other vegetation, eventually 
smothering ground cover and felling trees due to the weight of biomass. It is suggested that land 
managers target ivy growing up tree trunks and smothering ground cover. Sensitive areas would be 
those with more recent introductions of the invasive plant species as well as those with heavy traffic 
and likelihood of spreading “hitchhiker” plants via boots or clothing. In addition to benefitting the 
riparian environment, community events targeted at invasive species removal educate residents 
and encourage them to continue to remove invasive species within their own properties. Riparian 
integrity is decreased in areas of concentrated development, especially the headwaters. Projects to 
remove invasive plant species and plant natives are key for enhancement of a diverse riparian 
habitat. Biodiversity and significant wetland environment are richest within the boundaries of the 
Tryon Creek State Natural Area. Wetlands assist with water storage as well as habitat for diverse 
plant and animals. Segments of the watershed that would most benefit from restoration of wetland 
habitat are the channeled headwaters and the confluence. It is suggested that the watershed council 
educate residents and help them to manage their land in ways that encourage meandering and 
wetland preservation. Native plant and terraced landscaping would increase water storage within 
the soil, rather than draining directly to the stream. 

 

Sediment Sources Assessment 
Within an urban watershed, there are many natural and anthropogenic sources of sediment 

that should be studied as they affect the stream habitat. Tryon Creek is susceptible to sediment 
transport due to steep slopes, channel confinement, and concentrated development. Stormwater 
drainage diverted to the creek without water storage or filtration carries sediment and pollutants 
from roadways and other impervious surfaces. Fine sediments negatively impact aquatic organisms 
through smothering of rock surfaces and eggs as well as decreasing visibility. Many projects by the 
City of Portland target improvement of roadways and parking lots to increase water storage and 
filtration as it moves downstream to the creek. Recommendations for reduction of impacts of fine 
sediments include conservation of productive riparian environments and improvement of 
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stormwater drainage from public and private facilities. Bio-swales and rain gardens provide water 
storage and filtrations for the runoff before entering the stream system. 

Channel Modifications Assessment 
The degree of impact from in-channel structures and activities can vary depending on the 

type of channel and the features of the modification itself. Development of Tryon Creek historically 
occurred without consideration of the health of the watershed and its aquatic organisms. The creek 
has been diverted through piping and culverts throughout its length. The culverts of Boones Ferry 
Rd and Hwy 43 have been identified as highly impactful for fish passage and are prioritized for 
improvement. When planning replacement of culverts, it is also important to consider challenges 
that the creek may face as a result. Sediment currently held in place upstream of culverts will be 
disturbed and washed downstream. Relocation of lamprey and other sediment dwelling organisms 
may reduce negative population impacts during construction of the Hwy 43 culvert.  Restructuring 
of these culverts, daylighting sections, and improvement of floodplains would benefit the health of 
the aquatic habitat of Tryon Creek. Specifically, the headwaters of Tryon Creek were largely 
disregarded during development, leading to piping of stream channels that should be day-lighted 
to be enjoyed by the wildlife and human community. The confluence with the Willamette River is 
a section of the creek that has been channelized and would benefit from meandering and 
rehabilitation of the floodplain zone. This restoration would increase storm resilience by giving 
water more space to flow before flooding residential areas as well as provide key habitat for aquatic 
organisms. 

Water Quality Assessment 
Studying the beneficial uses and water quality status of a creek sheds light on its health and 

habitability for sensitive aquatic organisms. Tryon Creek is 303(d) listed for biological criteria, 
dissolved oxygen, and temperature.  Sensitive beneficial uses of the watershed include salmon 
spawning and rearing which are highly responsive to changes of these factors. Projects to decrease 
temperature maximums should focus on increasing riparian vegetation shading, especially in urban 
areas of the watershed. Preservation of cool temperatures at the headwaters through shading 
riparian environment and healthy stream habitat will have downstream effects on water 
temperature. Through efforts to encourage a native riparian environment and allowing the stream 
to meander naturally on private and public land surrounding the stream, temperature, dissolved 
oxygen, and other water quality parameters would benefit. Additionally, protection of the 
environment within the state natural area would continue to serve as a positive impact on the entire 
watershed. The dissolved oxygen and biological criteria parameters have less data to steer 
restoration priorities. Yet, colder, fast moving water with few pollutant influences can typically 
retain more oxygen indicating that stormwater drainage improvements and channel restoration 
would also be effective for the purpose of increasing dissolved oxygen. 

Fish and Fish Habitat Assessment 
One of the indicators for watershed health used in this assessment is the presence of fish, 

specifically salmonid species, and their habitats. Salmonid and other fish species are observed in 
Tryon Creek downstream of the Hwy 43 culvert and it is concluded that they would move upstream 
if given the opportunity. Larval lamprey were also caught downstream of the Hwy 43 culvert during 
samples between 2005 and 2012. The primary action that would benefit salmon distribution 
throughout Tryon Creek would be restructuring of the Hwy 43 and Boones Ferry Road culverts. 
Removing this fish passage barrier would provide habitat and other useful resources to key species 
that historically used Tryon Creek for habitat. Improvement of channel complexity will also make 
the stream more habitable through maintenance of large woody debris and pool-riffle options. 
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Another suggestion for retention of stream structure is the survey of and encouragement of beaver 
habitat. 
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I. INTRODUCTION OF THE WATERSHED ASSESSMENT 
 

Purpose 
As the Tryon Creek Watershed Council (TCWC) continues to grow its organization, it is 

important to focus their efforts on lasting changes that most positively affect the watershed. The 
TCWC plays a community-appointed role as the binding element of agency and stakeholder 
partnerships throughout the Tryon Creek watershed by providing communication and cooperation. 
In this role, the board of the council aims to serve their community in a positively impactful way. 
The most recent strategic plan of the TCWC, completed in 2017, included a need for a watershed 
assessment to gain an understanding of the processes that drive the watershed. An assessment of 
this manner would provide a compilation of existing data as well as an identification of data gaps 
and recommendations for future cooperative management of the watershed. An understanding of 
the role that restoration and protection play is important as the TCWC prioritizes future actions. 

A watershed assessment is a tool used by watershed councils and other agencies to aid in 
the identification of key features and the understanding of processes that characterize the 
watershed. The benefit of conducting assessments at the watershed level is the recognition of 
physical connections between tributaries and the stream, surface water and groundwater, and 
wetlands and the water sources that feed them. Developing an understanding of the processes that 
shape the watershed can shed light on the status of measurable ecosystem resources, including the 
water quality and fish habitat, as well as measure the impacts of land management practices. The 
assessment technique applied to Tryon Creek was developed by the State of Oregon with the goal 
of evaluating the natural and anthropogenic processes that occur within a watershed and how best 
to manage the land for the benefit of the future of watershed health and function (Watershed 
Professionals Network, 1999). The process of reviewing the history of the watershed, describing its 
resources, features, and human influences, and identifying key issues, ultimately leads to the 
evaluation of how a watershed works. Through this process, a watershed council and its partners 
can determine management priorities for the watershed in its current condition.  

The Oregon Watershed Assessment of Aquatic Resources manual compiled by the Oregon 
Watershed Enhancement Board (OWEB) inspired the structure of this watershed assessment. One 
of the main goals of the manual was to provide guidance for the interpretation of watershed health 
and prioritization of watershed stewardship efforts through the use of water quality and fish habitat 
as indicators for the health of a watershed. In addition to the introduction, the manual is composed 
of ten assessment components: historical conditions, channel habitat types, hydrology and water 
use, riparian and wetlands, sediment sources, channel modification, water quality, fish and fish 
habitat, and watershed condition evaluation. Emphasis is placed on the evaluation of existing data 
and broad-scale patterns alongside local knowledge to plan further data collection and stewardship 
projects. It is important to note that the watershed assessment manual was designed for watersheds 
of around 60,000 acres, which is about 14 times the size of the Tryon Creek watershed. Figure 1.1 
displays Tryon Creek highlighted in dark blue, which is clearly much smaller than many of the 
major watersheds and sub-watersheds of Oregon that are also shown in the state map. This size 
discrepancy between the intended use of the assessment manual and its application here will lead 
to some alterations of the application of the methods to a more appropriate format.  
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Figure 1.1: Map of Oregon showing the Tryon Creek Watershed in relation to other hydrologic units 
(Source: Oregon Watershed Enhancement Board).  
 

For the purposes of this work, a watershed can be described as the area of land with 
connected ground and surface waterways within which all precipitation and groundwater drain 
down sloped surfaces to a common point. Watershed boundaries are determined by the landscape 
and are often manipulated by human development and use of the land (Watershed Professionals 
Network, 1999).  Watersheds are palmate-shaped with vein-like streamlines that converge along 
the primary stream segment that increases in size and volume downstream. Additionally, sub-
watersheds are often determined for the application of management and habitat restoration that is 
more efficiently performed on a smaller scale.  

There are multiple goals for the completion of this watershed assessment: first, this 
assessment will compile all existing materials regarding past and current research projects within 
Tryon Creek. Second, this assessment of Tryon Creek will identify data gaps that can be filled by 
the TCWC or partnering agencies. Finally, this assessment will examine the health of the watershed 
as a whole as well as target locations for restoration and protection priorities. 
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Watershed Issues 
The goal of identifying and assessing issues of concern for the watershed is to develop a 

prioritization schedule of stewardship efforts. A common issue for urban streams, such as Tryon 
Creek, is the occurrence of piped stream segments and influence of nearby development. Urban 
streams in the Pacific Northwest face challenges that impair the overall health of the watershed and 
its ability to support wildlife. The native plants and animals of the watershed, especially salmonid 
species, are the focus of many restoration and protection efforts of the past century due to their 
protected status. All tributaries of the Lower Willamette Basin without natural barriers, including 
Tryon Creek, were once abundant with anadromous fish including cutthroat trout, steelhead, Coho 
salmon, Chinook salmon, and Pacific lamprey (City of Portland, 2005) that are now either not 
present or less common within the creek due to a variety of factors, including migration barriers, 
degraded habitat, and poor water quality. Also related to habitat degradation is the development 
within the riparian zones causing decreased native plant species and increased impervious surfaces 
as well as invasive plant and animal species. The increased impervious surfaces and steep slopes of 
the watershed also contribute to dispersion of fine sediments, pollutants, and warm waters into the 
stream channel and consequently affect fish and macroinvertebrate habitat. Channeling the stream 
through pipes and culverts also adds issues including alteration of water flow, fish barriers, and 
sediment deposition. Impaired water quality parameters for Tryon Creek include bio-criteria, 
dissolved oxygen, and temperature. 

The Tryon Creek watershed assessment will address these issues by providing a resource of 
knowledge to scientists, land managers, and the rest of the community. This resource can be used 
when making decisions to restore habitat or develop within the watershed. Learning about the 
effects of past watershed projects illuminates potential outcomes of current projects. The watershed 
assessment will also be a tool to prioritize work to be conducted within the watershed by the Tryon 
Creek Watershed Council and its partners. The focus of the included literature are the current 
issues and activities within the watershed. 
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Figure 1.2. The location of the Tryon Creek watershed in Oregon (Sources: Oregon Department of 
Forestry, Tryon Creek Watershed Council, Oregon Department of Transportation, & Oregon 
Department of Land Conservation and Development). 

Paget Creek 
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The Watershed in Oregon 
 Watershed is one of many terms used to describe drainage areas in a variety of sizes. The 
boundary of the watershed was defined based on the USGS Hydrologic Unit Codes (HUC) 
boundary. Elevation contours are used to model the flow of water from every point within a 
watershed. The watershed is bounded to the east by the Palatine Hills, to the north by Portland’s 
West Hills, and to the southwest by Mt. Sylvania (Natural Resource Management Group, 2002). 

The area of land included in the Tryon Creek watershed is relatively small and contains the 
main stem of the stream and all of the surface water tributaries, as well as some of the unseen 
groundwater or piped tributaries. The notable tributaries of Tryon Creek that will be discussed 
within this assessment are Falling Creek (0.53 sq. mi.), Arnold Creek (1.21 sq. mi.), Park Creek (0.60 
sq. mi.), and Nettle Creek (0.91 sq. mi.) (Figure 1.2). The mainstem of Tryon Creek conveys most of 
the water throughout the year while the tributaries have drainage areas of about 1/2 that (Table 1.1). 
The boundary of the watershed was refined from the USGS Hydrologic Unit Codes (HUC) 
boundary. Elevation contours are used to model the flow of water from every point within a 
watershed. The watershed is bounded to the east by the Palatine Hills, to the north by Portland’s 
West Hills, and to the southwest by Mt. Sylvania (Natural Resource Management Group, 2002). 
 
Table 1.1: Stream reaches of the Tryon Creek watershed in Oregon (Source: Natural Resource 
Management Group).  

No. Sub-watershed Drainage Area (sq. mi.) Min. Elevation (ft.) Max. Elevation (ft.) 

0 Tryon Creek 6.76 8 973 

1 Falling Creek 0.53 361 686 

2 Arnold Creek 1.21 169 973 

3 Park Creek 0.60 141 566 

4 Nettle Creek 0.91 107 561 

 
The Tryon Creek watershed is approximately 4,200 acres in size with 3,300 acres in 

Southwest Portland in Multnomah County and 900 acres in Lake Oswego in Clackamas County 
(Figure 1.2). The low gradient stream is surrounded by steep hillslopes (City of Portland, 2005). 
Approximately 20% of the land is protected within public and other park and open spaces, while 
the remaining is mostly developed land. Tryon Creek is about 7 miles long. The flow of the perennial 
mainstem of the creek originates in the Tualatin Hills to the west of Portland, continues southeast 
from the Multnomah Village area, through Tryon Creek State Natural Area, towards the Highway 
43 crossing in Lake Oswego, and ending at the confluence with the Willamette River.  

Tryon Creek is part of the Lower Willamette River sub-basin, which runs through the major 
metropolitan city of Portland, Oregon. After its passage through Portland, the Willamette River 
meets the Columbia River, flowing west to the Pacific Ocean. Every year, mature salmon return to 
their birthplaces within the Columbia River and its tributaries to spawn and lay eggs of their own 
(Oregon Parks and Recreation Department, 2017). This migration holds great natural and cultural 
importance. 

The Willamette River is iconic for the development of the state of Oregon, as the north-
south Interstate 5 that connects many of the large cities runs parallel to the river. The Willamette 
River is also an important landscape for humans and wildlife- it is host to recreation and industrial 
development and a large part of the north-south migratory bird corridor (Oregon Parks and 
Recreation Department, 2017). Although less bountiful than in the past, the river is also a site for 
anadromous fish travel and other wildlife habitat.  
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Land Use and Ownership 
The major land uses present within the Tryon Creek watershed are residential, urban, and 

recreation. More than half of the Tryon Creek watershed is developed with single family homes 
(Houck & Cody, 2011). With infrastructure comes the need for roads, and it was reported in 2002 
that road density of the watershed is greater than 3 miles of road per square mile (Klatte & Ellis, 
2002). In general, increased impervious surfaces such as roads and buildings make flooding events 
more extreme, consequently altering the stream hydrology and disturbing stream habitat (Silver et 
al., 2017). Contaminants from automobiles, industry, and other sources enter the waterway through 
runoff and can harm plants and wildlife. Additionally, roads that cross the stream are built with 
culverts that limit passage for sensitive anadromous fish species and other aquatic organisms. This 
leads to an increased proportion of urban fish populations found with eroded fins, lesions, and 
tumors (Silver et al., 2017). Overall, the disturbances associated with a high level of development 
has the potential to adversely affect watershed health of Tryon Creek.  

Historically, impactful land use of the watershed began after Socrates Tryon Jr. sold his 
inherited land to Oregon Iron Works, and the company subsequently cut and burned many western 
red cedars and Douglas fir for charcoal. The major logging concluded in 1961, yet the effects are still 
evident throughout the riparian forest. Within the next ten years, land acquisition for the Tryon 
Creek State Natural Area largely motivated by citizen advocacy began (Oregon Parks and 
Recreation Department, n.d.). With the goal to provide a public resource for education that 
reflected the Willamette Valley ecosystem, land was acquired between 1971 and 1988 from public 
and private sources and later named for the settler, Dr. Socrates Hotchkiss Tryon. Like other urban 
watersheds, development and increased impervious surfaces is highly impactful for Tryon Creek. 
With nearly a quarter of the watershed being paved, there is an increased frequency of flooding 
associated with rainy weather and hydromodification of the natural stream flow (Houck & Cody, 
2011). Most of the development within the watershed occurred before the implementation of 
stormwater management requirements of the last decade, meaning that most of the stormwater 
flows directly into the creek without detainment or treatment (City of Portland, 2009). Further, 
nearly 75% of the watershed is single-family or multi-family residential zones, which often drain 
stormwater directly toward the stream (City of Portland, 2012). Another effect of development is 
the need for culverts that contain the stream where the road crosses over. The culvert under 
Highway 43 in Lake Oswego for example, was built in 1920, was retrofitted with a baffle system in 
2008, and a replacement has been authorized in federal legislation and now await appropriation. 

The two cities in which Tryon Creek is located, Portland and Lake Oswego, work together 
alongside the watershed council to manage and protect the creek. The city of Lake Oswego grew in 
the mid-1850s as a hub of iron extraction and production with the construction of the first iron 
furnace on the Pacific Coast in 1867 (Kuo & Campbell-Sack, 2013). By the late 1800s, the industrial 
town, given the nickname the “Pittsburg of the West,” had developed the First Addition 
neighborhood with the intention to attract residential use and continued to grow and change to a 
suburban environment (Borthwich, 1891).  

The city of Portland was established as the prominent marketplace by John Herard Couch 
when he dropped anchor in 1845 and claimed it to be the furthest point that his ship can get into 
the mouth of the Columbia River (Katauskas, 2009). Multnomah Village, the neighborhood of 
Portland that contains the headwaters of Tryon Creek, was named for the Oregon Electric Railroad’s 
Multnomah Station. The word Multnomah was originally adopted from the Chinook language. In 
1907, construction began on the railroad line that operated along the Willamette Valley toward 
Salem (Hamilton, 2007). At that time, Multnomah was a suburban neighborhood with scattered 
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dairy farms. This railway provided access for suburban communities to travel to the city of Portland 
for civic celebrations, cultural events, and the first Rose Festival in 1907. 

The City of Portland Bureau of Environmental Services and the City of Lake Oswego are two 
of the partner agencies that work with the Tryon Creek Watershed Council (TCWC) to manage and 
protect the creek. Approximately 2/3 of Lake Oswego stormwater drains toward Tryon Creek 
(Callison, 2003). At different scales, each of these cities contain an urban center surrounded by 
outwardly increasingly dispersed suburban and forested communities. As the urban centers 
continue to spread, there is great pressure on landowners of the watershed to develop, and only 
recently has there been a focus on mindfulness of the health of the watershed (Callison, 2003). The 
Urban Growth Boundary of the Portland metropolitan region leads to division of land within the 
boundary into smaller portions and development on sites that may otherwise be deemed 
unbuildable or even ecologically risky. The ownership distribution within the watershed is a 
majority private or non-industrial (Table 1.3). This can be separated further into the categories of 
commercial, industrial, and mixed commercial and residential, which figure 1.3 reveals to be almost 
all of the watershed with a remaining large number of parks and open spaces and a few instances 
of public and industrial land ownership. 
 
Table 1.3: Ownership within the watershed in percent of total land area (Source: Oregon 
Department of Land Conservation and Development). 

Ownership Class Percent of Watershed 

Commercial 2.5% 

Residential 71% 

Mixed Commercial & Residential 7.5% 

Industrial 1% 

Public 1.5% 

Parks & Open Spaces 16.5% 
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Figure 1.3: Land ownership classes within the watershed (Sources: Oregon Department of Forestry, 
Tryon Creek Watershed Council, Oregon Department of Transportation, & Oregon Department of 
Land Conservation and Development). 
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Ecoregions and Vegetation 
Ecoregions are areas of land with boundaries based on biotic and abiotic phenomena, such 

as geology, physiography, vegetation, climate, soils, land use, wildlife, and hydrology. The 
ecosystem type within an ecoregion is reflected in the geology, flora and fauna, landscape 
characteristics, and the processes of watersheds within. The purpose of distinguishing ecoregions 
is to provide research, assessment, management, and monitoring of ecosystems with a spatial 
reference (Pater et al., n.d.). This watershed assessment discusses levels III and IV of ecoregions 
based on the division of the US EPA. For context of scale, the United States contains 98 regions at 
level III.  
 On the level III distinction, the Tryon Creek watershed is within the Willamette Valley 
ecoregion (Figure 1.4). The level IV ecoregions that are within and near the watershed are the 
Portland/Vancouver Basin, Prairie Terraces, and the Valley Foothills, all of which are part of the 
Willamette Valley. The Willamette Valley ecoregion has been described as a trough between the 
Coast Range to the west and the Cascades to the east (Pan, et al., 2001). Mild, wet winters and warm, 
dry summers characterize the Willamette Valley ecosystem with elevations that range from sea-
level to about 400 feet (OPRD, 2017). With the large metropolitan areas and expansive fertile lands 
centered on different segments of the Willamette Valley, most of Oregon’s population and 
agriculture are in this ecoregion. Streamflow within the Willamette Valley ecoregion is coordinated 
with precipitation, which occurs primarily (~75%) between the months of October and March. The 
pre-settlement landscape of the Willamette valley was characterized by rolling prairies, forests of 
deciduous and coniferous trees, and wide wetlands. 
 The Portland/Vancouver Basin ecoregion of the Willamette Valley is composed of many 
waterways with characteristic undulating terraces, floodplains, and oxbows. Today, this ecoregion 
is covered with urban and suburban development, and it has other anthropogenic uses such as 
pastures and nurseries. The Prairie Terraces ecoregion of the Willamette Valley contains 
characteristically low-gradient and sinuous streams and rivers. Prairie and oak woodlands 
maintained by burning once dominated the fluvial terraces, while Oregon ash and Douglas fir were 
common in wetter areas. Today, large fields of grass seed and grain crops are a common sight within 
this ecoregion. The final ecoregion of the Willamette Valley discussed here is the Valleys Foothills, 
which is characteristic of the transition zone between the three level III ecoregions of the area – 
Willamette Valley, Cascades, and Coast Range. Originally dominant, the Oregon white oak have 
since been replaced with rural residential development, woodland, pastureland, vineyards, tree 
farms, and orchards. 

There are few records of land use and habitat type before the Tryon family settled in the 
watershed, yet it is known that Clackamas Chinook, the Willamette Tumwater, the Wasco-
Wishram, the Watlata, the Multnomah, the Tualatin Kalapuya, the Cayuse, and the Molalla people 
have lived in throughout the Willamette Valley for thousands of years. The open grassland and oak 
habitats of the region and the accompanying native birds and wildlife depended on regularly set 
fires that likely also improved conditions for hunting, gathering, and travel (OPRD, 2017). Along 
waterways such as the Willamette River and Tryon Creek, riparian forests with expansive 
floodplains provided habitat for wildlife such as anadromous fish and migratory birds that flew the 
major-north south migratory Pacific flyway across America. With the introduction of large-scale 
agriculture, hydropower, and urban development and removal of controlled burning and floodplain 
zones starting in the mid-1800s, the area transitioned to include more coniferous forests than 
historically present. 
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Figure 1.4: Level IV ecoregions surrounding the watershed (Sources: Geospatial Enterprise Office, 
Tryon Creek Watershed Council). 
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Geology and Soils 
Tectonic plate activity has contributed significantly to the character of this region. 

Converging continental and oceanic plates have developed the Cascade Mountain range, which is 
located to the west of the Tryon Creek watershed (Orr & Orr, 2002). Volcanic flows, which stopped 
about 9 million years ago, occurred in and around the watershed. The Boring flows and Mt. Sylvania 
have shaped the local ecosystem through biota and topography. The erosion and sediment 
deposition of millions of years of geologic events have contributed to the fertile soil characteristics 
of the Willamette Valley. The Willamette Valley is a large alluvial plain with widths averaging 20 to 
40 miles across and elevation range of 0 to 400 ft. above sea level (Orr & Orr, 2002).  

Many of the geological features of the area are credited to the development of the basaltic 
coastal range during the Eocene period. During this time, the North American tectonic plate met 
“an extensive line of submarine volcanoes and seamounts,” resulting in the development of the 
basaltic coastal range of the west coast (Bishop, 2003). About 35 to 55 million years ago, The Basalt 
of Waverly Heights, thought to have originally been an island on the oceanic plate, became the base 
of the upper part of Tryon Creek State Natural Area with material consisting of basalt and 
undifferentiated sedimentary rocks exposed in a few locations (Friends of Tryon Creek, 1994) 
(Figure 1.5). A set of impactful basaltic flows from the Miocene Epoch, the Columbia River Basalt 
Group (CRBG), originated at the Idaho, Washington, and Oregon borders. The CRBG subsequently 
covered most of northern Oregon and southwest Washington between 14 and 17 million years ago, 
flowing around the Basalt of Waverly Heights (City of Portland, 2009). Evidence of this flow can 
still be seen in raised localized channel slopes, exposed basalt adjacent to Tryon Creek within the 
upper channel network and throughout the lower portion of Tryon Creek State Natural Area 
(MacDonald, 2015). The small Boring Lava flows affected parts of the watershed, including West 
Portland and Mt. Sylvania regions of the Tryon Creek watershed about 2 million years ago.  

One of the most impactful geological events in this area were the Missoula Floods, which 
deposited fine-grain sediments throughout the watershed between 13,000 and 15,000 years ago 
(Herrera Environmental Consultants, 2009). Near the end of the last ice age, the glacial edges of 
Lake Missoula in northern Idaho and western Montana began to melt, filling the lake with more 
water. As this ice melted, the ice edge of the lake along the Columbia River would begin to float, 
allowing for a rush of water to flow across eastern Washington and down the Columbia River 
towards the Willamette River and the Pacific Ocean. It was estimated that this happened 40–100 
times leaving parts of Portland under 200 feet of water and Tryon Creek under an estimated 400 
feet of water (MacDonald, 2015). Cycles of flooding and dry seasons would distribute the sediments 
throughout the region. Alluvium deposited during and after the Missoula floods can still be found 
at the mouth of Tryon Creek. 
 
 
 
 
 



22 
 

 
Figure 1.5: Geologic map of the watershed (Sources: Oregon Geologic Data Compilation, Tryon 
Creek Watershed Council).   
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 The soils that overlay the volcanic rocks were deposited in four distinct episodes. The oldest 
was deposited between the time period of the CRBG and the Boring volcano eruption and is 
composed of small patches of Cascade sediments (City of Lake Oswego, 2015). The next was coarser 
sediments from the Cascades and upper Willamette Valley deposited in the Portland basin around 
the same time as the eruptions from the Boring Volcanoes. The largest sedimentary deposits were 
from the Missoula floods that flowed down the Columbia and Willamette River Basins many times. 
Finally, a small patch of post-Missoula alluvium is deposited on the Willamette River floodplain 
northward from the mouth of Tryon Creek.  
 The soils in the Tryon Creek watershed are in the Cascade series, characterized by soils that 
are mostly silt loam with aluminum-rich volcanic ash (NRCS, n.d.). Within the watershed, almost 
all of the soils are silt loams or silty clay loams, which are generally characterized as somewhat 
poorly to moderately drained soils (Figure 1.6). Additionally, the soils tend to be mostly wet with 
up to a foot of dry soil for less than 2 months during the summer (G & G, 1999). Runoff on these 
soil types ranges from slow to rapid; heavily influenced by slope. With approximately 60 to 75 
percent of the slopes in the watershed exceeding a 30% grade, the watershed experiences frequent 
landslides and erosion events (City of Portland, 2009). Other soil types reported within the 
watershed with less detail are Delena silt loam, Olympic silt loam, Amity silt loam, and Powell silt 
loam (Williams & Coulton, 1997). The increase of impervious surfaces and development on hilly 
terrain puts pressure on the already unstable ground, leading to susceptibility to landslides and soil 
erosion (City of Lake Oswego, 2013).  
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Figure 1.6: Map of soil types throughout the watershed (Sources: Natural Resource Conservation 
Service (NRCS) soils mapping). 
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II. HISTORICAL CONDITIONS ASSESSMENT 
 

Introduction 
This section explores literature focused on the historical conditions of Tryon Creek and how 

it has been shaped into the urban watershed that it is today. To fully understand what a watershed 
needs as far as restoration and protection, we must first study its historical connections to its 
inhabitants. Human lifestyles within the region have influenced the watershed of Tryon Creek for 
many years and continue to do so in increasing amounts. This section is focused on recorded history 
of humans and how they have utilized the watershed and its resources. 
 

Methodology  
Materials for this section were found through literature searches using the Portland State 

University library catalog, Google Scholar, the Lake Oswego Public Library, the Oswego Heritage 
Council, and the Lake Oswego Preservation Society. Members of the Tryon Creek Watershed 
Council and partnering agencies also provided literature and directional guidance for these 
searches. Interviews with local residents also contributed to the compilation of a timeline and 
historical narrative. The purpose of this section is to set the stage for the discussion of the current 
conditions within the watershed. For that reason, many of these topics will be revisited with more 
detail in later sections. For example, historical fish populations will be mentioned here, and the 
topic of fish and fish populations will be further expanded later within the watershed assessment. 
 

Timeline 
A timeline provides a listed record of impactful events within the Tryon Creek watershed. 

Many of these events have contributed to the present state of the watershed and its resources. Note 
that most of these events are discussed in further detail throughout the historical conditions 
narrative. 
 
Pre-settlement - The communities who have inhabited the Willamette Valley for tens of thousands 
of years include the Clackamas Chinook, the Willamette Tumwater, the Wasco-Wishram, the 
Watlata, the Multnomah, the Tualatin Kalapuya, the Cayuse, the Molalla, and other tribes and 
bands native to the Columbia and Willamette River Basins. 

- Euro/American Settlement - 

1850 - Socrates Hotchkiss Tryon came to Oregon as a pioneer and developed a homestead on the 
650 acres of land, which he acquired through the Donation Land Claim Act, within the Tryon Creek 
watershed. 

1855 – Socrates Tryon completed construction of a sawmill, converted forestland to farm, and built 
a house near what is now known as Stampher Road. Within this same year, Socrates Tryon died, 
and management of his land was conducted by his wife, Frances Tryon. 

1867 – The Oregon Iron Company completed construction of the first iron furnace on the shore of 
the Willamette River, south of Tryon Creek. 

1867-1885 – Charcoal pits were constructed to convert the fallen trees of the forest areas spanning 
from Tryon Creek to West Linn to charcoal to use for iron smelting. 

1869 – Frances Tryon turned over her land to her children, Socrates Jr. and Sallie. 
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1874 - A large tract of the Tryon family land was sold to Oregon Iron Company for $7,000, or $10.85 
per acre. Logging of the land began soon after. 

- Urban Development – 

1887 – A narrow-gauge rail line connecting Lake Oswego to Elk Rock Island, which is about a mile 
downstream the Willamette River from the Tryon Creek confluence to deliver people and goods to 
steamships was constructed over Tryon Creek near the current Hwy 43. 

1888 – Plans for the First Addition neighborhood of Lake Oswego, which originally housed many 
Oregon Iron and Steel Company workers, began just a quarter mile away from the second iron 
furnace. 

1894 – Iron competition from the east forced the Oregon Iron Company to close operations of iron 
extraction, logging, and smelting in Lake Oswego. 

1900 – An impactful forest fire burned through the upper canyon of what is now known as Tryon 
Creek State Natural Area. 

1900- Construction of rail services via the Southern Pacific Railroad and the West Portland Motor 
Line trolley began. 

1907 – The Oregon Electric Railroad was extended down from Portland through Multnomah Village 
to Salem. 

1912-1915 – The Boones Ferry Wood and Tie Company set up a logging camp and yard near the 
present-day Alfred Street.  

1920s – The highway 43 culvert was constructed about ¼ mile up from the confluence with the 
Willamette River. 

1950s – F.C. and Addie Marshall donated approximately 26 acres to the City of Portland for Marshall 
Park. 

Early 1960s – With the expectation of development expansion, a major sewer line was constructed 
along the Tryon Creek. 

1961 – All major logging concluded within the watershed. 

1962 – The Columbus Day Storm, which stretched from northern California to southern British 
Columbia brought heavy rainfall and extreme eastward winds to watersheds such as Tryon Creek.  

- Resource Conservation and Stewardship - 

1970 – Neighbors within the watershed formed the Friends of Tryon Creek to protect the natural 
area from the effects of the planned large-scale residential development. 

1971-1988 – Land for the Tryon Creek State Natural Area was acquired as gifts from Multnomah 
County, Friends of Tryon Creek, as well as private landowners. 

1996 – An impactful flooding event occurred throughout the Willamette Valley and its tributaries, 
including Tryon Creek. 

1996 – The Metro Bond Measure was used to purchase Foley-Balmer and Jensen Natural Areas, now 
managed through an intergovernmental agreement between Metro and Portland Parks and 
Recreation. 

Present 
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Historical Narrative 

Pre- Settlement 
Few records exist that detail the lives of people that lived in the Tryon Creek watershed 

before white settlers arrived. Yet it is known that the Kalapuya occupied the Willamette Valley as 
far south as the Upper Umpqua basin for thousands of years (Buan & Lewis, 1991). The Kalapuya 
are described as “made up of several autonomous bands loosely related by language” (Juntunen et 
al., 2005). Their population was estimated to have peaked at 15,000 and then decreased to about 
600 in the mid-1800s due to epidemics of malaria and pneumonia. Other tribes reported present in 
the region by William Clark were the Clackamas, Clowewellas, and Chinook. The dominant 
language dialects originated from Kalapuyan-Takelman while many also used Chinook Jargon, a 
dialect that originated from the vocabulary of the influential Chinook Tribe and other languages. 
Chinook Jargon was used by local tribes for trade conversations throughout the area. The Kalapuya 
lived in villages composed of familial bands within river valleys and tributaries, while camping 
outside of the village seasonally to gather food and supplies. It has been described that the land 
within the Tryon Creek watershed has historically been hospitable because of its proximity to the 
Willamette River and the presence of abundant native vegetation (Sheoships, 2019). Both the water 
system and the green forest provided unique food such as camas and salmon as well as resources 
to maintain a livelihood supported by the land. 

The majority of the tools that have been unearthed within the watershed are those of stone 
because organic materials did not preserve well in the acidity of the valley soil. Stones were carved 
into different shapes for a variety of uses including fishing weights, hide scrapers, and projectile 
points (Oswego Heritage Council, 2018). One of the few wood-based tools built by many groups of 
western Oregon were canoes for the purpose of water transport. It is likely that in the early 1800s 
Native inhabitants of Tryon Creek traveled in canoes or other boat styles across the Willamette 
River to the newly developed city center in Oregon City for trading. Oregon City was established in 
the 1820s by John McLoughlin of the Hudson’s Bay Company for its proximity to the Willamette 
Falls, which propelled the Hudson’s Bay Company’s lumber mill. The Willamette River also 
provided a way for traders to arrive in Oregon City to partake in trading of fur, which was the 
Hudson’s Bay Company market, and other goods (Fulton, 2002). There are also records of fishing 
off the canoes and riverbanks through the use of spears, detachable harpoon heads, line and hook, 
clubs, lures and bait, and basket traps. The pre-settlement vegetation was likely dominated by late-
successional and old-growth Douglas fir and other conifers including western red cedar, western 
hemlock, and grand fir (Smith & Morrison, 2007). With varying patches in canopy cover, red alder 
was also more common as pioneer species in open areas. 

 

Homestead Settlement 
In 1850, the Vermont-born physician, Socrates Hotchkiss Tryon, settled his family on the 

land now known as the Tryon Creek State Natural Area (Friends of Tryon Creek, 1994). He and his 
wife brought son Socrates Jr. from California to settle here and daughter Sallie was born in 1852. 
Tryon gained this land through the Donation Land Claim Act, a program that attracted homestead 
settlement in Oregon by granting land to those that claimed it in the early 1850s. By 1855, Tryon 
and his family had built a sawmill, farmed an area of land, and constructed a home on the land that 
was primarily covered with Douglas fir and western red cedar (Oregon Parks and Recreation 
Department, n.d.). The rural farmhouse stood on a flat area above the Willamette River on what is 
now known as Stampher Road until the 1990s. The Tryon homestead was a desired location because 
of its proximity to the creek and the Willamette River, yet potentially less desirable due to the steep 
slopes surrounding the waterways. Socrates died in 1855, leaving his land to his wife Frances. When 
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she died in 1869, she turned over their 645 acres to her children Socrates, Jr., Sallie, and Sallie’s 
husband, A.A. Cleveland. They sold the land in 1874 to the Oregon Iron Company for $7,000, or 
$10.85 per acre. The creek and later the Tryon Creek State Natural Area were both named Tryon, 
the first known settler of European descent (Friends of Tryon Creek, 1994).  

The Tryon family story is more accurately represented in historically records, partly because 
they owned land that now makes up the Tryon Creek State Natural Area. The story of the Tryon 
family settlement was one of the more well-documented to settle in the Tryon Creek watershed 
through the Donation Land Claim Act, yet there were many other landowners that left a mark on 
the area. For example, Multnomah Village, the location of the Tryon Creek headwaters, is a part of 
the land that Thomas Tice and his wife Polly claimed in 1852 after moving to Oregon from Missouri 
with their three children (Hamilton, 2007). This time period marks the beginning of well-
documented legacy activities, or “past land use practices that have contributed to current watershed 
and stream channel conditions” (Watershed Professionals Network, 1999). 
 

Forestry 
Soon after the purchase of the Tryon family land in 1874, Oregon Iron Company began 

logging the cedar and fir trees. This purchase would set off a short-lived, yet productive run of iron 
mining and smelting in the Lake Oswego area. Economic development that came with the iron 
industry of the area led to construction of rail lines and housing in and around the area (Fulton, 
2002). Logging continued intermittently until the mid-1890s to provide charcoal for the pig iron 
foundry in Lake Oswego. As demonstrated in figure 2.1, the trees naturally available for logging at 
the time were almost all coniferous and mixed. Lumber harvested by Albert Durham’s company 
was shipped to California all the way down to parts of South America (Fulton, 2002). The current 
Iron Mountain Trail within Tryon Creek State Natural Area was constructed on a previous logging 
road from this time period. Between the years of 1867 and 1885, this road was used to deliver wood 
to large mounded pits where the wood was slow heated and transformed into charcoal to use in the 
iron smelting process (Kuo & Campbell-Sack, 2017). A forest fire later burned through a portion of 
the natural area around 1900, leaving charred snags that have been observed from the northerly 
portion of the Maple Ridge Trail as recently as within the last 20 years (Friends of Tryon Creek, 
1994).  

The Boones Ferry Wood and Tie Company constructed a logging camp and yard on what is 
now Alfred Street and logged the area between 1912 and 1915. This lumber was used primarily for 
railroad ties, fence posts, and cord wood and hauled out using a corduroy road constructed with 
tree trunks on the east side of the creek toward the current Fourth Avenue. Equipment from this 
operation, including a steam donkey engine that was removed from the canyon when a sewer line 
was built along the creek in the early 1960s, were left or forgotten in the area as historical relics. A 
shorter and less documented period of logging, this time in the south part of the canyon, began in 
the early 1950s (Friends of Tryon Creek, 1994). The final logging practices of note was that of a 200-
acre tract at north end of the canyon in 1961. With the removal of much of the old-growth forest, 
came the introduction of deciduous and mixed conifers which are now the dominant vegetation of 
the forest in addition to sporadic old-growth trees (Smith & Morrison, 2007). Today the Tryon 
Creek State Natural Area and surrounding neighborhoods are primarily second growth Douglas fir, 
western red cedar, big leaf maple, and red alder trees (Friends of Tryon Creek (1994). 
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Figure 2.1: Pre-settlement vegetation of the watershed (Sources: Metro Data Resource Center, Tryon 
Creek Watershed Council). 
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Farming 
Dairy farming was common in the forested hills to the south and west of Portland. Trees 

were cleared and used for fencing, leaving grassland and scattered stumps for cattle to graze until 
the landowner had enough resources for the arduous task of clearing the stumps for development 
(Hamilton, 2007). Many of these dairy farms were operated by Swiss immigrants, such as Bill and 
Anna Raz and their ten children who all emigrated from Switzerland to Oregon throughout the 
1880s. The Raz Brothers Dairy underwent a series of name and ownership changes to eventually be 
sold to Alpenrose Dairy which is an ongoing dairy company in the area (Hamilton, 2007). There 
were many examples of dairy farms in Lake Oswego as well, including the A Avenue Dairy located 
in what is now known as the First Addition neighborhood (Oswego Heritage Council, 2018). Before 
the real estate campaign to draw new residents to Lake Oswego in the early 1900s, the primary 
source of income for landowners was farming or the iron business. There are many other examples 
of families that farmed on land acquired through Donation Land Claim or land bought from the 
time of that act. Otto and Frances Kruse, originally from Germany, purchased farmland near the 
current Carman Drive in Lake Oswego in 1863 where they grew cabbage, cauliflower, grain, and 
hay. The crops, which their sons continued to farm after Otto and Frances died, were transported 
to Portland by wagon and later by truck (Oswego Heritage Council, 2018). At the time, cauliflower 
was a new crop in Oregon and the Kruse farm was even featured in a 1913 issue of the Oregonian 
for their innovative practices (Foster, 2009). Although this farm was not within the Tryon Creek 
watershed, their farming practices were well-known and indicative of others in the area. 

The Woodlee Heights subdivision of the Arnold Creek area now stands on previous 
farmland. Specifically, the land that the Stephenson Elementary School occupies was a hop farm 
and still contains a small farm and cow pastures (Marantz, 2019). There are other signs of 
agricultural and horticultural historic activities, such as the remaining steel and glass greenhouses 
on Stephenson Court. One property that has been passed on through multiple generations was 
originally owned by the late Gordon Wilshire, a renowned miniature rose horticulturist.  Today the 
Arnold Creek area is developed into subdivisions with a suburban design, featuring curving streets 
and pocket neighborhoods that exit onto Stephenson Street (Marantz, 2019). 
 

Fires 
The native Kalapuya managed the ecosystems of the Willamette Valley for hundreds of years 

by igniting regular fires. In addition to maintaining the natural grassland, oak savanna, and riparian 
forests of the region, the fires also likely improved conditions for hunting, gathering, and traveling 
(Oregon Parks and Recreation Department, 2017).  Fire was historically used by the Kalapuya for 
both immediate and long-term results (Juntunen et al., 2005). In the short-term, fires were used to 
confine game animals for easier hunting, to clear fields of crops, and even to gather acorns from 
oaks that could withstand a small fire. Long-term fire use eliminated unwanted plants and 
encouraged healthy plant regrowth, as well as altering habitats for the preference of animals to 
hunt, such as removal of woody materials to improve habitat for ducks. 

A more recently recorded impactful fire was one that swept through the upper canyon of 
land now within the Tryon Creek State Natural Area in 1900. Evidence of this fire has been observed 
as recently as the mid-1990s in the charred snags and stumps within that part of the forest (Friends 
of Tryon Creek, 1994). Today, the watershed is dense with residential and urban development, 
making it dangerous for managed fire practices.  
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Fish Populations 
Oregon state fish biologists have tracked the passage of salmon such as Coho, steelhead, 

and cutthroat from the Columbia River system through the Willamette Falls and into the upper 
portions of the Willamette River and its tributaries since as early as 1903 (City of Portland, 2005). 
The Multnomah Channel is a longstanding entrance into the Willamette River basin for 
anadromous fish such as Coho, steelhead, and cutthroat. Due to hydrologic inaccessibility in the 
upper Willamette River basin and the Willamette Falls, only individuals able to survive the difficult 
passage were believed to be the only anadromous fish able to access and populate areas in the 
middle and upper Willamette River basin. With improvements of the hydrologic regime and fish 
passage over the falls, historically absent anadromous fish including summer steelhead, Coho and 
fall Chinook were able to naturalize in sub-basins upstream of Willamette Falls (City of Portland, 
2005).  Among the anadromous species to suffer from historic operations of Willamette Basin dams 
are the wild spring Chinook.  The Oregon State Game Commission has historically stocked Coho 
into the creek, yet populations have not been able to recover to numbers before the installation of 
the Hwy 43 culvert. Although beaver populations have not been surveyed in Tryon Creek, it is 
known that they are often found to co-exist with anadromous salmonid species in the Willamette 
Valley and throughout the rest of the Pacific Northwest (Petro, et al., 2015). American beavers 
(Castor canadensis) are commonly found in forests dominated by Douglas fir (Pseudotsuga 
menziesii), which is present throughout large parts of the Tryon Creek watershed.  

 

Floods and Storms 
Tryon Creek is prone to higher flows during storm events due to extended wet periods, steep 

surrounding slopes, and soil characteristics that prevent infiltration (City of Portland, 2005). Rain 
and snow melt cause rapid increase in water levels and flow rates, affecting hydrologic factors 
throughout the watershed.  

Although the effects on Tryon Creek are less discussed, the Columbus Day Storm of 1962 
was caused by a typhoon called “Freda,” that brought winds of up to 116 mph to downtown Portland 
(Katauskas, 2009). This storm that developed in the Pacific Ocean traveled toward land with the 
force of a Category 3 hurricane. Infrastructure, power lines, and vegetation, including trees 
hundreds of years old, were destroyed from Northern California to southern British Columbia. It 
was reported that nearly 70% of the 4,000 homes of Lake Oswego were damaged to some degree 
during the windstorm (Read, 2015). It is likely that destruction to forested and developed parts of 
the Tryon Creek watershed also occurred. 

Another well-known storm event that hit the Portland area took place in February 1996. 
The flood was recorded to have caused millions of dollars of damage to the region. The intensity of 
the flooding was a result of combination of multiple factors- heavy winter snowfall in the area, a 
massive storm in the western Pacific, and a La Niña pattern that pushed this storm toward 
Washington and Oregon instead of its usual path toward California (Jennings, 2003). The heavy 
rainfall continued for three days in early February and was measured at half an inch an hour in 
some locations. In combination with melting snow, this rain forced rivers and streams well above 
their winter banks, leading to mudslides and floods throughout the region. The Tryon Creek 
watershed experienced severe landslide, streambank and streambed damage, yet did not cause 
significant property damage comparable to that of other impacted areas (City of Portland, 2005). 
The consequential bank erosion caused a detriment to the water quality of the watershed, resulting 
in the 303(d) listing by the OR department of Environmental Quality (DEQ) (City of Portland, 1997). 
Through the regulation of dam flows along the Columbia and tributaries of the Willamette, the US 
Army Corps of Engineers was able to minimize damage to Portland and the Willamette Valley. The 
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events of the flood encouraged environmentalists, concerned citizens, and government agencies to 
evaluate how human development and associated actions affect flooding patterns and intensity. 

The stream gauge monitored by the United States Geologic Survey reports a more recent 
peak flow in early 2017 at approximately 610 cubic feet per second (CFS), which is over 50% higher 
than the second highest recorded peak flow of the last 20 years (United States Geologic Survey, 
2019).  This is a result of the rapid melting of a snowstorm that occurred throughout the Portland 
area in January 2017. Increased development of urban watersheds causes snowmelt and rain to run 
off impervious surfaces and directly into storm drains and creeks without the lag time that soil 
filtration provides for natural systems.  
 

Channel Modifications and Restorations 
A characteristic of Tryon Creek that has intensified is fl0od response to storm events, and 

there are many stream channel characteristics that have been altered throughout the timeline of 
the watershed. City of Portland (2005) notes that the lower portion of the Tryon Creek historically 
had a more meandering and curved path. 

Prior to the development boom of the mid-1900s, the floodplain was more expansive, and 
the water system was responsive to storms as far as water level, but less so than today. With 
structures and impervious surfaces close to the creek, runoff into the creek moves at a faster rate 
causing the creek to flood more dramatically during storm events. Channel confinement has been 
recorded back to around the 1970s and likely took place earlier than that. Historic aerial 
photographs and maps reveal that channel migration has been nonexistent since 1852, indicating 
likely control by humans for development or other purposes (City of Portland, 2009). In a natural 
setting, the channel is free to migrate naturally, yet it is now controlled by humans to flow in a 
particular path. Another factor that can cause consistency in stream location, such as the mouth of 
Tryon Creek, could be constant sediment deposition from fast moving waters slowed by rocks or 
changes in flow rate.  

The upper portion of Tryon Creek has undergone a lot of channel modifications in the form 
of culverts, ditches, and even piping the stream. A recent restoration project to target a portion of 
this was conducted by the City of Portland at the headwaters. The project was located on a 2.7-acre 
site that was contaminated with gasoline, oil, and cleaning fluids assumedly from an auto mechanic 
shop that operated there in the 1940s. The site had later been developed resulting in 900 feet of the 
creek being piped and buried (Houck & Cody, 2011). After the 2009 removal of contaminated 
materials and restoration of the headwaters, a large portion of the creek was day-lighted, and the 
banks were planted with native shrubs and grasses. 

A location of Tryon Creek that has experienced impactful channel modification is where it 
crosses under highway (Hwy) 43. In 2008, multi-agency work was completed to raise the stream to 
“swim-in” level and re-contour the channel below, as well as replace baffles in the culvert. Although 
this work did not result of fish passage upstream, it was a significant effort that decreased the 
vertical distance between the culvert and stream. Comparison of historic maps from 1852 and 1927 
display that a meander upstream from Hwy 43 may have been removed (City of Portland, 2009). A 
1949 map and historic photographs also show that there was once a second channel that diverted 
from the main channel upstream from the Hwy 43 culvert, yet it is not conclusive if Tryon Creek 
was truly multi-threaded near its confluence with the Willamette River. This also indicates that the 
channel was shortened and steepened by the installation of the Hwy 43 culvert. Residents of Tryon 
Creek have noted the effects of land management, including the construction of this culvert and 
others throughout the last century and earlier (Hedlund, 2019).  
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Park Development 
In 1970, large-scale residential development continued within the watershed and many 

neighbors took notice that this may negatively impact the health of the watershed. The Friends of 
Tryon Creek was started by a group of concerned neighbors to conserve the natural resources of 
the creek and its surrounding forest (Houck & Cody, 2011). Between the years 1971 and 1988, land 
was purchased from private landowners and acquired by gifts from Multnomah County, Friends of 
Tryon Creek, and other landowners (Oregon Parks and Recreation Department, n.d.). Around this 
time, Governor Tom McCall and the Transportation Commission Chair Glen Jackson made the 
decision to purchase the first urban park of the Portland area, which was officially named the Tryon 
Creek State Natural Area in the 1990s. Today, the park has 14 miles of trail, some of which that 
follow historic logging roads. The forested park provides a classroom for students young and old to 
connect to the natural and cultural values of the Tryon Creek watershed. Restoration and protection 
of the watershed currently takes place within the state natural area by Oregon State Parks 
employees and volunteers as well as outside of the park by the Tryon Creek Watershed Council, 
other agencies, and individual community members. Designating parks and restoring land 
throughout the watershed is a key part of people’s impacts on the watershed today. 
 

Conclusions 
The history of Tryon Creek is a relatable narrative for much of Oregon with the relatively 

rapid transformation following the Donation Land Claim and Homestead Acts of the mid-1800s. 
Before this time, native populations lived for thousands of years with the land in a seemingly low 
impact lifestyle. Historic logging, flood management, and urban development are a few 
anthropogenic actions that largely shape the current conditions of the Tryon Creek watershed. 
Through the beginning of residential development, neighbors of Tryon Creek recognized its value 
and stood up for its conservation. Through the review of historical conditions, it is important to 
remember that they are not synonymous with restorable conditions. There are many factors that 
affect restoration or reestablishment of a watershed, especially one that has a deep anthropogenic 
history. 
 

Data Gaps 
Many records of the natural and cultural history of Oregon, and even Willamette Valley 

history exist, yet those of Tryon Creek are far sparser. Historical records with a focus on life within 
the cities of Lake Oswego and Portland were also used to learn more about human interactions 
with the Tryon Creek watershed. It should be noted that historical information detailing life within 
the watershed before the settlement of Socrates Tryon was only briefly mentioned in reports 
reviewed for this project. Whether that is because it is less understood due to lack of artifacts or 
other reasons is unclear. For this report, there is a strong focus on actions of humans that have 
shaped the Tryon Creek watershed to its current condition. For that reason, additional historical 
information about the iron industry, settlement, and development of city centers of Portland, Lake 
Oswego, and other local cities were not included in a high level of detail. 
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III. CHANNEL HABITAT TYPE ASSESSMENT 

 
Introduction 

Channel habitat types are a way to classify stream segments based on watershed runoff, 
landform relief, geology, and other characteristics that influence erosion and deposition processes 
(Paustian, et al., 1992). These characteristics further understanding of channel properties and ability 
to predict responses to natural and human influences. There are many systems used to classify 
channel habitat types of streams in all ranges of orders. This section will highlight the results from 
two stream classification projects from the City of Portland Bureau of Environmental Services in 
1997 and 2005. Many parts of Tryon Creek can be described as steep and narrow with few instances 
of large woody debris or dynamic aquatic habitats (City of Portland, 2009). The research highlighted 
in this section will divide the creek into segments that are described with further and more unique 
details. 

The completion of this section of the Tryon Creek Watershed Assessment compiles data 
from previous resources, including the 1997 Upper Tryon Creek Corridor Assessment and the 2005 
Fanno and Tryon Creeks Watershed Management Plan. In 1997, the City of Portland reported that 
the steep slopes and relatively impervious soils of the Tryon Creek watershed make it especially 
vulnerable to the effects of development including increase in impervious surfaces such as roads 
and buildings (City of Portland, 1997). A goal of the Upper Tryon Creek Corridor Assessment was 
“identification of damaged or exposed infrastructure (undermined culverts or exposed sewer pipe 
located in the stream), areas of incised channel bed, stream bank failures, slope failures, locations 
of debris jams, landscaped areas, areas of potential fish habitat enhancement, and other potential 
stream enhancement,” yet this section will focus on the attributes related to channel habitat types 
(City of Portland, 1997).  This research focused on assessment of Tryon Creek upstream from Boones 
Ferry Rd. including Tryon Creek as well as the following tributaries- Falling, Arnold, Oak, and Quail 
Creeks. The Fanno and Tryon Creeks Watershed Management Plan of 2005 is another report 
completed by City of Portland Bureau of Environmental Services and the resulting report 
“characterizes watershed conditions, identifies watershed problems and assets, and recommends a 
comprehensive and strategic set of projects, programs, and activities to improve watershed health” 
(City of Portland, 2005). 

One of the goals of this watershed assessment is to determine areas of the watershed that 
are in need of restoration or protection (Watershed Professionals Network, 1999). An 
understanding of channel habitat types present within the watershed will aid in the maintenance 
of present stewardship efforts and guide the focus of those efforts in the future. Application of 
channel habitat type classification is conducted under a few assumptions, the first of which is that 
surrounding geology and geomorphology impact the specific patterns of stream channels and this 
can be used to classify channel habitat type (Watershed Professionals Network, 1999). The second 
assumption is that channel habitat types respond to inputs of sediment, water, and wood in 
predictable manners. Finally, the third assumption is that the aquatic habitat quality is influenced 
by the distribution and condition of the characteristics of channel habitat types throughout the 
stream network. 

Setting and structure of an environment both impact the shape and flow rate of a creek 
(Watershed Professionals Network, 1999).  To better understand the influences of humans and 
natural events throughout the watershed, it is helpful to first study the channel habitat of Tryon 
Creek. Channel modification, restoration, and protection are actions that greatly effect fish habitat 
quality through the alteration of the channel habitat type. A goal of the Tryon Creek Watershed 
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Council is to make lasting positive impacts within the watershed which means that an 
understanding of which efforts are more effective within each stream reach would assist in the 
achievement of that. Stream classification will ultimately lead to a better understanding of how 
land use affects stream flow and prepare for how different stream classifications will respond to 
stewardship efforts (Watershed Professionals Network, 1999). Understanding of classifications will 
lead to the best decisions for wildlife use of the watershed. Ultimately, this assessment will result 
in an overlook of which stream segments are in need of restoration that will work with the channel 
habitat type for the goals of the watershed council. 

 

Methodology 

Upper Tryon Creek Corridor Assessment 
The Upper Tryon Creek Corridor Assessment completed by the City of Portland BES 

described channel characteristics of the upper portion of the watershed. Field observations of 
instance of events including “damaged or exposed infrastructure (undermined culverts or exposed 
sewer pope located in the stream), areas of incised channel bed, stream bank failures, slope failures, 
locations of debris jams, landscaped areas, areas of potential fish habitat enhancement, and other 
potential stream enhancements.” (City of Portland, 1997). This assessment was conducted in April 
1996 (a few months after a historically high storm event inundated the Portland area) and focused 
on stream reaches upstream of SW Boones Ferry Rd, including Tryon Creek mainstem, Falling, 
Arnold, Oak, and Quail Creeks.  Extent of erosion was determined based on the calculation of a 2-
year flow (Q2) and 10-year flow (Q10). Observations and photo documentation were recorded by 
scientists walking the length of the study site. 

 

Fanno and Tryon Creeks Watershed Management Plan Reach Descriptions 
The channel habitat types will be focused on the stream reach descriptions reported in the 

Fanno and Tryon Creeks Watershed Management Plan, in which the City of Portland divided Tryon 
Creek into stream reaches with common hydrologic, land use, or habitat features. Other factors 
that were considered in the determination of stream reaches were land use, gradient, tributary 
confluences, significant culverts and barriers, and other important habitat features. It is noted that 
reach breaks may also be defined by the presence of structures such as culverts that create breaks 
in stream connectivity and function (City of Portland, 2005). In order to provide highly detailed 
habitat descriptions, sub-reaches were also assigned throughout the watershed (Figure 3.1). 
Descriptions of each stream reach, its habitat characteristics, and river miles (distance from the 
Willamette River confluence) were recorded. Data collection followed the same reach designation 
as that of Oregon Department of Fish and Wildlife in the Aquatic Inventory Project Physical Habitat 
Surveys 2001. This study relies largely on observation and variables recorded through this method 
include date, reach, channel form, valley form, streamside vegetation, land use, stream flow, 
location, and additional reach notes (Moore, et al., 2019). These responses were then combined and 
summarized to gain an understanding of each stream reach.  
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VIII. WATER QUALITY ASSESSMENT 
 

Introduction 
Water quality encompasses the physical, chemical, and biological characteristics that can 

be measured to make conclusions about the health of a body of water. The purpose of this section 
of the watershed assessment is to note water quality parameters of concern for restoration and the 
protection of listed beneficial uses. When addressing water quality issues throughout Oregon, the 
Department of Environmental Quality (DEQ) and other agencies have adopted a watershed 
approach in which water quality issues throughout the watershed are approached through 
management of the entire watershed. Rather than response focused on individual and often 
overlapping issues, the health of the whole watershed is considered in regard to sources of 
environmental problems (City of Portland, 2008). Through this approach, solutions are intended 
to address multiple issues for more efficient and money saving efforts. Additionally, a watershed-
level approach acknowledges that many processes within a watershed are large scale and 
interactive. A pollutant source at the headwaters, for example, will affect the health of the creek 
downstream as well as at the point of influence. 

Water quality is a broad term and is influenced by factors that have already been discussed 
in the previous sections of this watershed assessment. Specifically, water temperature is dependent 
on riparian and wetland conditions discussed in section 4 while total suspended solids and 
pollutants are impacted by sediment sources (section 6). Components that will be addressed in this 
section include temperature, dissolved oxygen, pH, nutrients, bacteria, chemical contaminants, and 
turbidity. 

Water quality regulation was inspired by the composition of the Clean Water Act (CWA) 
and the Endangered Species Act (ESA). The ESA was written in 1973 to protect threatened and 
endangered plant and animal species and the ecosystems in which they live. Habitat modification 
is defined as a type of harm that is unlawful under this act if it “kills or injures fish by significantly 
impairing essential behavioral patterns such as feeding, sheltering, rearing, migrating, breeding, 
and spawning” (City of Portland, 2008). Critical habitat for Chinook is established in lower Tryon 
Creek while critical habitat for Coho and steelhead is established throughout all mainstem reaches 
of Tryon Creek up to Marshall Cascades. This designation of critical habitat necessitates that 
projects that will directly or indirectly impact listed Coho (threatened), steelhead (threatened), or 
Chinook (threatened) or their habitats must pass federal consultation with NOAA. Projects aimed 
at the improvement of habitat likely consider the conservation needs of ESA-listed species (City of 
Portland, 2008). The CWA was written in 1972 and has later been amended with the goal of 
maintaining clean water throughout the United States for drinking, recreation, and wildlife 
purposes (Oregon Department of Environmental Quality, 2017).  This statute requires that states 
take care of their water bodies to state-written and federally approved standards. This includes the 
identification of impaired waters that are “water quality limited,” in that they do not meet water 
quality standards for one or more parameters (City of Portland, 2008). The result of this effort is 
that each state has a 303(d) list which includes the water bodies that need to be addressed for 
exceedance of water quality standards. 

The Oregon DEQ reviews and revises its water quality standards every three years in order 
to submit to the EPA for approval (Oregon Department of Environmental Quality, 2017). Oregon 
water quality standards are set for each body of water based on its most sensitive beneficial uses, 
whether that is for human or wildlife. According to the CWA, a standard is composed of beneficial 
uses, an anti-degradation policy, and criteria to meet (Oregon Department of Environmental 
Quality, 2006). Once a water body has been listed on the Oregon 303(d) list, a total maximum daily 
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load (TMDL) is calculated by DEQ and serves as a tool representing the maximum amount of a 
pollutant allowed to enter a waterbody to ensure that the waterbody is able to meet water quality 
standards. A pollutant reduction target is then set based on the TMDL value (Environmental 
Protection Agency, 2019). Local jurisdictions, or the designated management agencies (DMAs) are 
responsible for working with landowners to achieve the TMDL for each body of water. The DMAs 
of Tryon Creek would include the cities of Portland and Lake Oswego, Oregon Parks and Recreation 
Department, Oregon Department of Transportation and other entities with legal authority over a 
sector or source of water quality pollutants (Oregon Department of Environmental Quality, 2006). 
All point and nonpoint sources should be identified and allocated a portion (with a margin of safety) 
to calculate a TMDL and individual allowable loads. Tryon Creek is included on the Lower 
Willamette Sub-basin TMDL report for temperature (City of Portland, 2008). 

Section 402 of the CWA, the National Pollutant Discharge Elimination System (NPDES) 
Stormwater Program was specifically developed for the control of point and nonpoint sources of 
pollution to waters throughout the nation (City of Portland, 2005). The City of Portland was issued 
an Municipal Separate Storm Sewer System (MS4) permit through Oregon DEQ and is therefore 
required to reduce pollutants carried in stormwater runoff and wastewater discharges from the 
Tryon Creek Wastewater Treatment Plant through a series of categories of stormwater quality best 
management practices (BMPs) (City of Portland, 2008). The permit also requires that the city 
establish pollutant load reduction benchmarks for the existing TMDL parameters. A comprehensive 
stormwater management program has been developed to address these issues not only at the water 
bodies of interest, but also throughout the whole city (City of Portland, 2005).  

Impacts of water quality issues are numerous, yet one of the most concerning is that on 
salmon and other aquatic organisms.  Increased water temperature can reduce egg viability, 
increase damage of diseases, and favor warm temperature tolerant species (Rhodes, 2002). Water 
temperature can increase from loss of shade-providing riparian vegetation, reduced low flows, and 
stormwater runoff from warmer surfaces which are all associated with urbanization. Development 
directly affects the physical habitat throughout the watershed and influence of stormwater runoff 
(City of Portland, 2008). Summer in-stream temperatures of Tryon Creek have been found to exceed 
the water quality standard set for protection of salmon rearing (City of Portland, 2008). Also 
exceeding water quality standards are measurements of E. coli levels in about 20% of the samples 
in reported in a 2008 report. Sources of bacteria include human sources such as storm drainage and 
failed septic systems and non-human sources such as livestock, pets, raccoons, and other animals 
(City of Portland, 2005). The creek was ranked as poor on the Oregon Water Quality Index due to 
high levels of bacteria, total suspended solids, and nutrients (total phosphorus, ammonia, and 
nitrogen). Pollutants as well as silts and other sediments are transported into Tryon Creek at high 
proportions through stormwater runoff originating in urban parts of the watershed (City of 
Portland, 2008). Pollutants sources include automobiles (metals, petroleum, etc.), landscaping, 
development, and industrial operation leaks (City of Portland, 2012). As discussed in section 6, fine 
sediments accumulate in deep pools, altering aquatic habitats that are already degraded by 
channelization and lack of in-stream complexity. Excess nutrients such as phosphorus and nitrogen 
are also associated with low levels of dissolved oxygen (City of Portland, 2005). Largely impactful 
channel modifications that lead to poor water quality are the areas around the Hwy 43 and Boones 
Ferry Road culverts. These zones slow water, causing warmer water, sediments, and pollutants to 
collect upstream (City of Portland, 2005).  
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Methodology 
The fundamental steps for a water quality assessment are to first identify sensitive beneficial 

uses, then select the evaluation criteria, identify data sources and assemble existing water quality 
data, evaluate the data for selected parameters, and finally draw conclusions. The beneficial uses of 
Tryon Creek have been described in the Introduction section. Once beneficial uses of the watershed 
are identified, reasonable water quality evaluation criteria are selected based on the needs of the 
most sensitive beneficial uses. These criteria serve as limits that each water quality parameter must 
meet to allow the sensitive beneficial use to be supported in the creek. For example, for a stream 
303(d) listed for temperature, the most sensitive beneficial use is typically fish and other aquatic 
organisms.  Salmonid rearing and spawning require relatively cold water for survival of the young 
fish. The criteria of temperature identify a 7-day average maximum of temperatures, with focus on 
the times of the year during which fish species are spawning and rearing. If the stream does not 
meet the criteria, it is put on the 303(d) list and a TMDL is prepared by the state. Once the criteria 
are defined, then a TMDL is set and load allocations are distributed to sources of heat that affect 
the temperature of the creek. 
 

Sensitive Beneficial Uses 
Sensitive beneficial uses applicable to this water quality assessment are listed in table 8.1. 

Salmonid fish are the most sensitive beneficial uses in this watershed for most of the parameters, 
therefore guiding the evaluation criteria. The salmonid species currently found during monitoring 
of Tryon Creek include Coastal Cutthroat Trout, resident Rainbow Trout and anadromous 
Steelhead Trout, Coho Salmon, and Chinook salmon (Silver, et al., 2018).  These species are adapted 
to cold waters with high levels of dissolved oxygen. A life cycle attribute that these diverse fish have 
in common is that they lay eggs in the gravel of a stream or riverbed and the fry rear close to where 
they hatch from the egg. The sensitivity of these life stages to changes of temperature, dissolved 
oxygen, and suspended solids is high (Watershed Professionals Network, 1999).  
 
 
Table 8.1 Identified beneficial uses of Tryon Creek (Source: Watershed Professionals Network). 

Beneficial Use 

Aesthetic quality 

Domestic water supply  

Fish and aquatic life  

Irrigation 

Salmonid fish rearing 

Salmonid fish spawning 

Water contact recreation 

 
 

Evaluation Criteria 
There is an evaluation criterion set for each water quality parameter. The evaluation criteria 

are written as a value that the parameter must not exceed either within a single reading or average 
in order to have no effect on the identified sensitive beneficial uses. If a sample is found to exceed 
an evaluation criterion, then that sample is noted as impaired for that water quality parameter. 
Most often evaluation criteria are set as single reading exceedances, while temperature is measured 
as the average of the maximum temperatures recorded during a seven-day period. The temperature 
criteria are based on the cold water needed for salmon rearing and spawning throughout the year. 
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Temperature data must meet the criteria for rearing year-round and for spawning through fry 
emergence October 15 – May 15. Table 8.2 shows the evaluation criteria applicable to Tryon Creek 
based on the sensitive beneficial uses and impaired samples. According to Oregon’s 2012 Integrated 
Report Assessment Database and 303(d) list, Tryon Creek is impaired for biological criteria, 
dissolved oxygen, and temperature. There are other attributes of concern as discussed in the 
introduction, yet those described in table 8.2 have been sampled at levels that are considered 
impaired. Biological criteria and dissolved oxygen were added to the 303(d) list in recent years and 
do not yet have a TMDL set. For temperature, the Oregon state standard is that surface water 
temperature shall increase no more than 0.3°C when surface water temperature criteria are 
exceeded (Oregon Department of Environmental Quality, 2006). The primary identified source of 
heat loading is solar radiation, which is a nonpoint source, meaning that there are no set load 
allocations for point sources of heat in Tryon Creek. Rather, shade targets are set throughout the 
watershed as a surrogate measure of load allocations of heat.  
 
Table 8.2 Evaluation criteria applicable to Tryon Creek (Source: Oregon Department of 
Environmental Quality). 

Water Quality 
Parameter 

303(d) 
listed 

Evaluation Criteria Status 

Biological 
Criteria 

2010 Macroinvertebrate taxa loss may not equal 
or exceed 15% 

Cat 5: Water quality limited 
(15% or more taxa loss), 303(d) 
list, TMDL needed. 

Dissolved 
Oxygen 

2012 Not less than 11.0 mg/L or 95% of 
saturation for the period October 15 – May 
15 

Cat 5: Water quality limited, 
303(d) list, TMDL needed 

Temperature 1998 May not exceed a 7-day average maximum 
of 13°C for the period October 15 – May 15 
and 18°C the rest of the year. 

Cat 4A: TMDL approved 

 

Data Sources 
 Water quality information has been collected from Oregon DEQ, United States Fish and 
Wildlife Service (USFWS), and the City of Portland. The biological criteria and dissolved oxygen 
data were provided in the 2012 Integrated Report Assessment Database and 303(d) list, which was 
approved by the EPA in 2018 (Oregon Department of Environmental Quality, 2012). These data 
supported listing Tryon Creek for those two parameters and therefore exceeded statewide 
standards. DEQ performs multivariate predictive models to represent the macroinvertebrate 
population in conditions with minimal disturbance. Reference samples are then compared to the 
model and rated in regard to percentage of potential taxa present. Macroinvertebrate species can 
tolerate a range of disturbances, meaning that their presence can indicate aquatic conditions. 
Dissolved oxygen data collection for the 2012 Integrated Report focused on the Willamette River 
Basin, which includes Tryon Creek. 

The USFWS collects temperature with temperature loggers located at Nettle Creek, 26th and 
Taylor’s Ferry Rd, and Tryon Creek upstream of Nettle Creek during annual surveys. Temperature 
readings can also inform about other conditions of a stream including influence of runoff or 
hospitality to more resilient fish and aquatic organisms. 

The City of Portland maintains a Portland Area Watershed Monitoring and Assessment 
Program (PAWMAP) that delivers regular report cards of each of the metropolitan watersheds. For 
composition of the report card, the city measures temperature, E. coli, dissolved oxygen, total 
suspended solids, ammonia-nitrogen, dissolved copper, total mercury, and total phosphorus. A goal 
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of the PAWMAP is to measure indicators focused on hydrology, physical habitat, water quality, and 
fish and wildlife in order to produce an understanding of the watersheds in question for the 
community to interpret. With an understanding of watershed characteristics, the city can focus 
efforts on specific and city-wide efforts for the overall health of the region (City of Portland, 2018). 
The result is a report card that grades each of those four watershed categories, yet this report will 
focus on the water quality. Data of collection methods are not available.  
 

Results 

Biological Criteria 
Tryon Creek was added to the 303(d) list for biological criteria (bio-criteria) in the 2010 DEQ 

assessment and a TMDL is still needed. A biological criteria assessment is an evaluation of the 
condition of a waterbody based on a biological survey of species that spend all or part of their lives 
in the waterbody (Environmental Protection Agency, 2011). A study site is compared to reference 
sites and surveyed for species categorized based on level of sensitivity to stress and ability to tolerate 
pollution. Biological criteria in the Marine Western Coastal Forest (MWCF) is measured as 15% or 
more loss of benthic macroinvertebrate taxa potentially including insects, snails, crayfish, and 
worms (Oregon Department of Environmental Quality, n.d.). The MWCF is described as land 
ranging from British Columbia to California on the west of the Cascades mountain range. 
Supporting data for the listing of Tryon Creek for biological criteria is in table 8.3.  
 
Table 8.3 Supporting data for justification of listing Tryon Creek for bio-criteria (Source: Oregon 
Department of Environmental Quality). 

River Mile Date Dissolved Oxygen Measures 

0.7 8/23/2006 1 out of 1 samples ≥ 15% or more loss of taxa 

1.1 8/19/2002 1 out of 1 samples ≥ 15% or more loss of taxa 

1.1 8/12/2004 1 out of 1 samples ≥ 15% or more loss of taxa 

1.4 8/22/2007 1 out of 1 samples ≥ 15% or more loss of taxa 

1.9 8/22/2007 1 out of 1 samples ≥ 15% or more loss of taxa 

2.2 8/22/2007 1 out of 1 samples ≥ 15% or more loss of taxa 

2.7 8/30/2006 1 out of 1 samples ≥ 15% or more loss of taxa 

3.2 8/15/2007 1 out of 1 samples ≥ 15% or more loss of taxa 

3.4 8/24/2006 1 out of 1 samples ≥ 15% or more loss of taxa 

3.4 8/30/2006 1 out of 1 samples ≥ 15% or more loss of taxa 

3.5 9/13/2006 1 out of 1 samples ≥ 15% or more loss of taxa 

4.3 7/24/2007 1 out of 1 samples ≥ 15% or more loss of taxa 

5 8/23/2006 1 out of 1 samples ≥ 15% or more loss of taxa 

 

Dissolved Oxygen 
Tryon Creek was added to the 303(d) list for dissolved oxygen in the 2012 DEQ assessment 

and a TMDL is still needed. Supporting data for listing the creek for dissolved oxygen is in table 8.4. 
For this parameter, there is a minimum value set that can still support the beneficial uses, rather 
than a maximum. Continuation of cold-water spawning is dependent on sufficient levels of 
dissolved oxygen (Oregon Department of Environmental Quality, 2019).  
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Table 8.4 Supporting data for justification of listing Tryon Creek for dissolved oxygen (Source: 
Oregon Department of Environmental Quality). 

River Mile Dates Dissolved Oxygen Measures 

0.3 3/20/2006 – 11/17/2011 5 of 11 samples < 11.0 mg/l and <95% 
saturation 

1.1 5/7/2004 – 5/7/2004 1 of 1 samples < 11.0 mg/l and <95% 
saturation 

 

Temperature 
 During summer field studies in 2013, the USFWS collected temperature using a logger at 
Nettle Creek. Figure 8.2 displays the hourly temperature readings recorded at Nettle Creek from 
June 3 to September 2, 2013. This is not during the spawning months, so the 7-day average maximum 
is 18°C (marked with a red horizontal line), which is met or exceeded on 22 of the 96 days. 
 

 
Figure 8.2 Hourly temperature readings during the summer of 2013 (Source: United States Fish and 
Wildlife Service).  
 

Other parameters 
The PAWMAPS rating is an easy to interpret option for the City of Portland to share 

watershed health status with the community. Measurement results from these studies are not 
available at this time. Table 8.5 and figure 8.3 show the 2019 scores and their relativity to the same 
study conducted in 2015. Overall, the Tryon Creek watershed was rated a B- for water quality which 
is a score that leaves room for improvement. It is noted that suspended solids and the pollutants 
that can bind to them in stormwater drainage are a concern for this watershed (City of Portland, 
2019). Runoff that enters the stream untreated can also carry dissolved copper that enters the 
environment from automobile brake pads and is consequently harmful to salmon health. Finally, 
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stream temperatures exceed healthy limits during the summer when ambient air temperature is 
higher and stream flows are lower.  
Table 8.5 Scores of the water quality parameters measured in 2019 and how they compare to the 
2015 readings (Source: City of Portland). 

Parameter 2019 score Relative to 2015 score 

Ammonia-nitrogen 9.9 No change 

Dissolved copper 5.9 Increased slightly 

Dissolved oxygen 8.6 Increased slightly 

E. coli 2.9 Decreased 

Temperature 4.9 Decreased slightly 

Total mercury 1.8 No change 

Total phosphorus 6.3 Decreased slightly 

Total suspended solids 3.8 Decreased 

 
 

 
Figure 8.3 each of the water quality parameters and the corresponding scores that combined to 
create the water quality report card rating (Source: City of Portland). 
 
 

Conclusion 
More data is needed to make conclusions regarding biological criteria and dissolved oxygen. 

Both parameters are set to have a TMDL created by the DEQ, per the 2012 state-wide assessment. 
Aquatic macroinvertebrates serve as an indicator of biological conditions for the health of a stream 
for many reasons. For research purposes, they are relatively easy to collect and identify. They also 
differ in tolerance to environmental conditions, meaning that the species present can inform about 
the impacts of pollutants and other stressors (Klatte & Ellis, 2001). Additionally, macroinvertebrates 
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make up lower reaches of the food web as an important food source for birds, fish, and other 
organisms. Loss of taxa represents a degradation of ecological health of a watershed, therefore 
making biological criteria an important water quality parameter to improve.  

Dissolved oxygen is also key for survival of aquatic organisms because it allows those who 
breathe through water to survive. Dissolved oxygen is more abundant in water that is moving rather 
than stagnant. Colder waters can actually hold more oxygen than warm, linking dissolved oxygen 
and temperature as cooperating attributes. Alternatively, bacteria has an inverse relationship with 
dissolved oxygen because it can consume oxygen as organic matter decays (United States Geological 
Service, n.d.). Aquatic zones with low levels of dissolved oxygen can fail to support life and are 
called “dead zones”. 

Tryon Creek hosts salmon and other fish species throughout their life cycles, yet the most 
sensitive, as far as temperature, are salmon spawning and rearing. The spawning criterion is 13°C 
and that for rearing is 18°C. A TMDL has been made for temperature in the Tryon Creek watershed. 
Climate and geology are natural influences on stream temperature that are outside of human 
control (Oregon Department of Environmental Quality, 2006). Most other sources of heat are often 
related to human activities such as alteration of riparian vegetation and development within the 
watershed. Loss of riparian vegetation often causes a decrease in stream shading and increase in 
sun exposure. While development typically introduces altered channel morphology and reduction 
in summertime base flows due to introduction of impervious surfaces. The direct impacts of 
urbanization on stream temperature are difficult to measure, yet its consequences listed above can 
be studied in relation to temperature. Another influence on water temperature is diversion of water 
through water rights or other means. As discussed in section 6, there are a dozen active water 
withdrawal rights throughout the watershed. Water diversion can alter the stream water 
temperature by lowering the flow which slows the water and exposes a larger proportion to sun, 
both increasing the temperature (Oregon Department of Environmental Quality).  

Interpretation of the 2019 PAWMAPS data can be concluded that although Tryon Creek is 
relatively healthier than other watersheds in the Portland metro area, there are points of 
improvement. The lowest scores received were for total mercury (1.8/10), E. coli (2.9/10), and total 
suspended solids (3.8/10). These parameters should be the focus of restoration to avoid being 
included on the 303(d) list in the future. 
 

Data Gaps 
There are very few water quality data collection sites from which conclusions were drawn 

to represent the whole watershed. It would be useful to have more collection sites in order to draw 
conclusions based on the health of each sub-watershed. Additionally, the biological criteria and 
dissolved oxygen are newly listed parameters, meaning that there is no TMDL and few data 
available to discuss. 
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IX. FISH AND FISH HABITAT ASSESSMENT 
 

Introduction 

         This is an evaluation of available information related to fish populations present in the 
Tryon Creek watershed. Many of the other sections are related to fish and fish habitat. Although all 
fish species are part of the ecological web, this assessment will focus on species of scientific and 
ecological concern. Fish populations are a measure of the health of a watershed, making it a vital 
topic to include within a watershed assessment. Fish passage migration barriers were briefly 
discussed in section 7 of this watershed assessment. The most impactful barriers that affect Tryon 
Creek is culverts that are not passable by salmonid and other fish species. Figure 9.1 displays 
identified fish passage barriers, and the identifying agency, throughout the watershed. The majority 
of barriers are in the headwaters of Tryon Creek, yet the Hwy 43 culvert, about ¼ mile from the 
confluence with the Willamette River currently serves as the most detrimental to fish migration. 
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Figure 9.1 Map of fish passage barriers throughout the Tryon Creek Watershed (Source: Prentice, 
T.). 
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Methodology 

This assessment will be focused on the species of concern and their biological conditions. 
The current status and recent trends in abundance will also be discussed. The health of salmonid 
and other fish species is key to prioritizing restoration projects throughout the watershed. Regular 
monitoring provides an opportunity to draw connections between fish population and land 
management. This will be especially informative after the replacement of impactful culverts that 
serve as fish passage barriers. This assessment relies on data from the United States Fish and 
Wildlife Service (USFWS) annual monitoring project report of fish populations of Tryon Creek. The 
focus of this program is to assess the impacts of fish passage barriers, specifically the Hwy 43 culvert, 
through estimations of fish presence and abundance used to describe the fish community (Silver, 
et al., 2019). A Passive Integrated Transponder (PIT) array at the mouth of Tryon Creek records 
tagged fish as they enter and exit the stream. Fish collections, salmon species abundance estimates, 
and electrofishing surveys for larval lampreys were also conducted. The primary monitoring reach 
extended from the mouth of Tryon Creek to downstream of the Hwy 43 culvert. Sixteen reaches 
between the Hwy 32 culvert and the Boones Ferry Road culvert and three reaches in Upper Tryon 
Creek up to the SW Maplecrest Drive culvert were also established (Figure 9.2).  
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Figure 9.2 Tryon Creek abundance estimate study area (Source: United States Fish and Wildlife 
Service). 
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Results 

Status and Distribution of Species of Concern 

Table 9.1 lists the species of concern and their federal and state level statuses in regard to 
the Endangered Species Act (ESA) and Oregon Department of Fish and Wildlife (ODFW). The value 
of having a federal (ESA) and state (ODFW) status for each species is that the most restrictive listing 
takes precedence. The ESA provides listing of distinct plants and animals as threatened or 
endangered for conservation purposes. A status on the endangered species list affects research and 
stewardship targeted for a species. In addition, the USFWS and the National Oceanic and 
Atmospheric Administration (NOAA) are in charge of policies, guidance, and enforcement of 
protection for those species listed (Environmental Protection Agency, n.d.).  
 

 
Table 9.1 Status of Species of Concern within the Tryon Creek watershed (Source: Oregon 
Department of Fish and Wildlife). 

Species ESA status ODFW status 

Coho Threatened (2004) Endangered 

Spring Chinook Threatened (1999) Not Listed 

Winter Steelhead Threatened (1999) Critical 

Pacific Lamprey Not Listed Vulnerable 

 

Coho (Oncorhynchus kisutch) 
 Coho return to the Willamette basin as two-year-old jacks and three-year adults from late 
August through early November. Spawning generally peaks from September through December. 
Coho tend to spawn in small, low-gradient areas with fast-flowing waters and small to large gravel 
substrates (City of Portland, 2005). Fry emerge from mid-January to April and seek out shallower 
waters during early stages of life. The majority of fingerlings emigrate from March through mid-
July of their second year. Coho generally return to their natal streams at three and four years of age. 
It is believed that Coho historically spawned in lower and middle Tryon Creek and that their current 
presence below the Hwy 43 culvert indicates they would return to these sections of the creek if the 
culvert were passable (Portland Parks and Recreation, 2009).  
 

Winter Steelhead (Oncorhynchus mykiss) 
The Clackamas and Tualatin River populations of winter steelhead are believed to be late-

run species that return to the Willamette River from the ocean to spawn during their fifth and sixth 
year. Their return to freshwater is typically from October to May, with spawning beginning in 
March. This species takes advantage of the high flows and cold temperatures found in Tryon Creek 
throughout the winter (City of Portland, 2005). Habitat and water temperature are factors that 
affect egg hatch and fry emergence, which can be in the winter or early spring. Fry grow from riffle-
type habitats to pools, often becoming inactive in winter months and even burrowing in the stream 
bottom. Juvenile steelhead spend two years in freshwater before smolting, triggered by light 
stimulus, water temperature, and water chemistry. Emigration peaks in early April and extends 
through early June (City of Portland, 2005). Similar to Coho, it is believed that steelhead migrated 



103 
 

as far upstream as middle Tryon Creek reaches (Portland Parks and Recreation, 2009). Rainbow 
trout are O. mykiss that are considered resident fish that do not migrate to the ocean during their 
lifetime. 
 

Coastal Cutthroat Trout (Oncorhynchus clarkia) 
 Return to home streams occurs between July and March. It is common for cutthroat to 
migrate upstream of Coho and steelhead to avoid competition. Fish that survive spawning 
overwinter in fresh water and emigrate in the spring, typically prior to smolt emigration (City of 
Portland, 2005). Upon emergence, fry seek shallow waters with low-velocity flow until they are 
juveniles and can withstand varied stream conditions. Smolting takes places around age three or 
four and schools are formed prior to and maintained during saltwater migration. The coastal 
cutthroat is not currently listed as a species of concern in the Willamette Basin, yet it is one of the 
species discussed in this assessment because it is listed in other watersheds and it is historically an 
important species present in Tryon Creek and the rest of the Willamette Basin. The USFWS 
reviewed a proposal to add coastal cutthroat as a threatened species and determined that it was not 
warranted in 2010 (United States Fish and Wildlife, 2010). Coastal cutthroat have been observed 
entering and exiting the creek, demonstrating potential for both resident and migratory 
populations not impacted by urbanization (Portland Parks and Recreation, 2009). Hybridization 
between coastal cutthroat and O. mykiss is known to occur (Silver, et al., 2017).  
 

Spring Chinook (Oncorhynchus tshawytscha) 
 Recent data confirms that juvenile and adult chinook continue to rear and reside in the 
lower confluence region (Portland Parks and Recreation, 2009). Young fish typically emigrate 
toward the ocean March through May at age two (Schroeder, et al., 2015). The fish return to 
freshwater between March and June (Oregon Department of Fish and Wildlife, 2005). Chinook 
spawn in relatively deeper water than other salmon and typically in late summer or early fall. Adults 
generally die within two weeks after spawning. 
 

Observations from the Tryon Creek Restoration Monitoring Project 
Based on total captures between 2012 and 2018, sculpin are the most abundant family in 

Tryon Creek, followed by Coho salmon with a quarter of the sample size. Figure 9.3 demonstrates 
sample sizes of all the fish captured during surveys 2012-2018 with an asterisk (*) marking 
introduced species. 34% of the PIT tagged fish were recaptured at least once with the recapture 
rates of Coastal Cutthroat and hybrid trout being the highest at 0.54 and 0.73, respectively. 
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Figure 9.3 Total fish captured in the Tryon Creek Confluence habitat 2012 – 2018 (Source: United 
States Fish and Wildlife Service).  
 

Ecological classification indicates Coho salmon, Chinook salmon, coastal cutthroat trout, 
and sculpin as dominant species compared to O. mykiss and hybrid trout based on capture 
frequency. Of the 764 unique PIT tag detections, 81% were previously implanted in juvenile 
migratory salmonids. 96.2% of the PIT tags detected were from fish tagged in Tryon Creek below 
the Hwy 43 culvert. Unique detections per month peaked in June for Coho salmon and December 
for Chinook salmon. Notably, a Coho that had been tagged as a juvenile in 2017 in the lower portion 
of Tryon Creek was captured entering the Clackamas River in 2018. This demonstrates that fish are 
successfully spawning and surviving within the Tryon Creek watershed to the point that they are 
found in other locations of the Willamette River Basin. 
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Pacific Lamprey and Western Brook Lamprey are believed to have historically been present 
in Tryon Creek, yet are not able to pass detrimental fish passage barriers (Silver, et al., 2019). 
Between 2005 and 2012, 29 larval Pacific Lamprey, one western brook lamprey, and 6 larval lamprey 
of unidentified species were caught in the reach below the Hwy 43 culvert while none were caught 
above the culvert. 

Conclusion 
 As a sensitive group, salmonids are a useful indicator of environmental conditions. The 
biological requirements of salmon are well understood and are a key determinant of water quality 
and other watershed maintenance parameters. It is generally understood that a watershed that can 
support native salmon can also support other important hydrological functions (City of Portland, 
2005). Steelhead and other native fish populations have recently been recorded at declining 
populations throughout the Willamette basin (Klatte & Ellis, 2002). USFWS research confirms that 
fish are present in Tryon Creek, mainly below the Hwy 43 culvert. The culvert is also found to be 
completely impassable for native lamprey species (Silver, et al., 2019). Consequently, the pool below 
the culvert has been identified as a productive site for multiple fish species. Habitat restoration that 
prioritizes formation of pools and complex stream structure would benefit salmon and other fish 
populations. Retention of large woody debris provides natural complexity to a stream bed (National 
Riparian Service Team, 2001). Additionally, removal of fish passage barriers would allow access to 
stream channels previously inaccessible for salmon (City of Portland, 2005). Increasing spawning 
area possibilities will drastically affect potential population productivity.  

Data Gaps 
There are few data gaps related to fish populations of Tryon Creek. Annual reports of an 

ongoing USFWS project have provided consistent data related to fish presence. 
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X. WATERSHED EVALUATION 
 

Introduction 
The previous sections of this watershed assessment address natural processes and human 

influences that alter the landscape and aquatic habitats on a watershed scale. It is acknowledged 
that land use and resource management practices- historic as well as current- can alter natural 
processes within a watershed. The Tryon Creek Watershed Council prioritizes their role as a 
connection between stakeholders throughout the watershed as well as stewardship project leader. 
The council continues to plan, complete, and maintain projects of all scales that improve the 
riparian and stream environment. Figure 10.1 displays larger scale restoration and protection 
projects throughout the watershed. This map demonstrates that the TCWC is active in all parts of 
the watershed, truly applying a watershed-wide approach to management of the health of Tryon 
Creek. Each individual section evaluates the impacts of these activities and identifies opportunities 
for restoration for the improvement of aquatic habitat for salmonids and other inhabitants of the 
Tryon Creek watershed. The following paragraphs summarize the key findings presented within 
each of the individual watershed assessment components.  
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Figure 10.1 Map of restoration projects in various stages of completion throughout the Tryon Creek 
watershed (Source: Prentice, T.) 
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stream system. Figure 10.2 is an image of a bio-swale improvement on a public road within the 
Tryon Creek watershed.  

An assessment of stormwater drainage on private land within the watershed would fill a 
large data gap. Through the acquisition of this knowledge, prioritization of private and public land 
restoration could take place. An educational community event would provide the opportunity for 
residents to learn about the impacts of fine sediments and pollutants carried in stormwater and 
gain resources for improvement of landscaping and drainage to benefit the health of the watershed. 
Due to steep slopes throughout the watershed, terraced landscaping would slow runoff flow and 
filter water as it moves downslope toward the creek. Additionally, it would be useful to conduct a 
street drainage system assessment of the entire watershed, including streets within the city of Lake 
Oswego. This would provide an understanding of watershed-wide impacts and further opportunity 
for restoration prioritization.  

 

 
Figure 10.2 Bio-swales with low maintenance native vegetation improve roadside aesthetic while 
providing water storage and filtration services (Source: Barton, A.). 
 

Channel Modifications 
Development of Tryon Creek historically occurred without consideration of the health of 

the watershed and its aquatic organisms. The creek has been diverted through piping and culverts 
throughout its length. The culverts of Boones Ferry Rd and Hwy 43 have been identified as highly 
impactful for fish passage and are prioritized for improvement. When planning replacement of 
culverts, it is also important to consider challenges that the creek may face as a result. Sediment 
currently held in place upstream of culverts will be disturbed and washed downstream. Relocation 
of lamprey and other sediment dwelling organisms may reduce negative population impacts during 
construction of the Hwy 43 culvert.  Restructuring of these culverts, daylighting sections, and 
improvement of floodplains would benefit the health of the aquatic habitat of Tryon Creek. 
Specifically, the headwaters of Tryon Creek were largely disregarded during development, leading 
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to piping of stream channels that should be day-lighted to be enjoyed by the wildlife and human 
community. The confluence with the Willamette River is a section of the creek that has been 
channelized and would benefit from meandering and rehabilitation of the floodplain zone. This 
restoration would increase storm resilience by giving water more space to flow before flooding 
residential areas as well as provide key habitat for aquatic organisms. 

 

Water Quality 
Tryon Creek is 303(d) listed for biological criteria, dissolved oxygen, and temperature.  

Sensitive beneficial uses of the watershed include salmon spawning and rearing which are highly 
responsive to changes of these factors. Projects to decrease temperature maximums should focus 
on increasing riparian vegetation shading, especially in urban areas of the watershed. Preservation 
of cool temperatures at the headwaters through shading riparian environment and healthy stream 
habitat will have downstream effects on water temperature. Through efforts to encourage a native 
riparian environment and allowing the stream to meander naturally on private and public land 
surrounding the stream, temperature, dissolved oxygen, and other water quality parameters would 
benefit. Additionally, protection of the environment within the state natural area would continue 
to serve as a positive impact on the entire watershed. Conservation of riparian environment and 
complex stream networks within the state natural area provide cooling benefits for the watershed 
as a whole. It is suggested that the watershed council, OPRD, and other organizations continue 
efforts to plant native species in this area and throughout the Tryon Creek watershed. Woody debris 
resulting from a prolific riparian environment would also provide channel complexity, contributing 
to the restoration of the stream for reduced temperature. The dissolved oxygen and biological 
criteria parameters have less data to steer restoration priorities. Yet, colder, fast moving water with 
few pollutant influences can typically retain more oxygen indicating that stormwater drainage 
improvements and channel restoration would also be effective for the purpose of increasing 
dissolved oxygen. Growth of riparian vegetation would additionally provide shading and structural 
support for the stream channel.  

 

Fish and Fish Habitat 
Salmonid and other fish species are observed in Tryon Creek downstream of the Hwy 43 

culvert and it is concluded that they would move upstream if given the opportunity. Larval lamprey 
were also caught downstream of the Hwy 43 culvert during samples between 2005 and 2012. The 
primary action that would benefit salmon distribution throughout Tryon Creek would be 
restructuring of the Hwy 43 and Boones Ferry Road culverts. Removing this fish passage barrier 
would provide habitat and other useful resources to key species that historically used Tryon Creek 
for habitat. Improvement of channel complexity will also make the stream more habitable through 
maintenance of large woody debris and pool-riffle options. Another suggestion for retention of 
stream structure is the survey of and encouragement of beaver habitat. Beaver dams decrease 
stream velocity, effectively decreasing channel erosion and providing habitat for many other species 
within the channel, including salmonid species (Petro, et al., 2015). Beaver introduction would be 
most beneficial in the portion downstream of the Hwy 43 culvert because that is where the majority 
of fish populations were found. If fish are able to be reintroduced upstream of the culvert (after 
culvert replacement), then the Tryon Creek State Natural Area would also make an ideal habitat for 
beaver because it is relatively more natural and undisturbed when compared to residential and 
urban sections of the watershed.   
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Conclusion 
Tryon Creek and its surrounding ecosystem provide habitat, water filtration, aesthetic, and 

many other benefits for wildlife and humans of the community. Actions of local agencies, 
landowners, and residents within a watershed contribute to the health of the stream. Seemingly 
small changes such as landscaping can have large downstream effects. Consideration of Tryon 
Creek is key for future land management decisions. This watershed assessment aims to compile 
knowledge, identify data gaps, and prioritize stewardship efforts. It is intended that the audience 
apply this information for a watershed-based approach to management and conservation within 
the Tryon Creek watershed. Actions that landowners should take to protect the resources of the 
watershed are to work with the Tryon Creek Watershed Council to remove invasive plant species 
and integrate native vegetation into landscaping that can provide shading for the stream, bank 
stability, and prevent erosion of fine sediments. This would also increase wildlife corridor 
expansion, improving biodiversity throughout the watershed. Additionally, private and public 
facilities should install rain gardens and similar infrastructure that slows stormwater drainage, 
allowing soils to store and filter the runoff before it enters the stream system. Channel complexity 
can be improved throughout the watershed by encouragement of natural meandering of the stream, 
maintenance of large woody debris and diverse substrates in the channel. Additionally, protection 
of existing beaver habitat as well as further spread of beaver throughout the watershed would 
provide stream channel structure, woody material, and habitat for other species including 
salmonids. Public efforts to improve stormwater drainage from large roadways should continue to 
positively impact Tryon Creek and inspire private landowners to drainage from their properties as 
well. Through community education and further data collection, the Tryon Creek Watershed 
Council and other organizations can continue to conserve the natural habitat of the watershed for 
future generations of wildlife and humans. It is key that private and public landowners are informed 
of their connections to the watershed and make land use changes that benefit the water resources. 
Informed community members will also ideally vote and perform stewardship efforts that benefit 
the watershed. Stewardship and educational events that the Tryon creek Watershed Council hosts 
throughout the year help community members to connect with others in engagement that benefits 
the watershed.  
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