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Introduction

The Watershed Restoration Summaries were developed by local watershed councils and other
stakeholders to help identify priorities for restoring fish and wildlife habitat and water quality
throughout the Willamette Basin. These summaries will assist OWEB in selecting projects for
voluntary restoration actions, mostly on private lands.

There are a number of comprehensive planning efforts in the Willamette Basin, including the
Willamette Subbasin Plan, the Willamette River Basin Planning Atlas, and other regional habitat
restoration prioritization frameworks. This document is not intended to replace these efforts.
The intent is to work within the context of these basin-scale studies to produce a locally derived
and accepted set of watershed restoration priorities.

The Watershed Restoration Summaries focus on a “ridgetop-to-ridgetop” perspective,
encompassing terrestrial, riparian, and aquatic habitats. This broader watershed context is the
basis for developing restoration project priorities that address key factors limiting fish and
wildlife populations, biological diversity, and water quality. The conclusions are based on local
watershed assessments, other studies, and restoration action plans.

These summaries outline aquatic and terrestrial restoration priorities and geographic focus
areas within three major themes:

e Restoration of habitat connectivity (e.g., fish passage and wildlife corridors);

¢ Restoration of key watershed processes and functions (e.g., large wood delivery, water
flows, sediment transport, and disturbance regimes); and

o Restoration of aquatic, riparian, wetland, and upland habitats, including addressing
habitats for ESA-listed species and areas that impact water quality.

In addition to the Watershed Restoration Summaries, the watershed councils and other interests
have developed a database that describes key factors that limit fish, wildlife and water quality
within Willamette Basin watersheds (5™-field hydrologic units). Identifying limiting factors for
Willamette Basin watersheds, in combination with the additional information contained in the
summaries, provides a framework for selecting restoration projects that address key issues
affecting fish and wildlife populations and water quality. The database is available from OWEB.
A description of the limiting factors is provided in an appendix to this document.






Scappoose Bay Watershed

Scappoose Bay Watershed
Restoration Priorities

AQUATIC

The Scappoose Bay Watershed historically supported five of the salmonid species
found in the Pacific Northwest (coho, chinook, chum, winter steelhead, and cutthroat
trout). Coho, winter steelhead, and cutthroat trout continue to utilize many of the main
creeks and tributaries for spawning and rearing. Chinook still utilize the lower sections
of the creeks and the estuary, but chum have not been documented in the watershed
since the 1960’s. The Scappoose Bay Watershed Council (SBWC) worked with David
Evans and Associates to complete the Scappoose Bay Watershed Assessment in 2000
(DEA, 2000). The assessment examined watershed conditions and identified critical
refugia areas.

|dentification of refugia or "core areas" for salmonids was based on distribution and
abundance of populations and relatively intact habitat areas. The key sub-watersheds
are Milton and Scappoose Creeks with the highest diversity and largest populations of
salmonids. The focal watershed is S. Scappoose Creek as it contains the greatest
amount of intact habitat remaining in the entire watershed. Secondary focal watersheds
include Raymond, Cox, Salmon and the headwaters of N. Scappoose Creek. These
watersheds are more heavily impacted but remain important refugia areas due to the
amount of lower gradient tributary habitat. The Scappoose Bay Bottomlands is high
priority nodal habitat as it represents a large area of floodplain in its original condition.
This area provides critical habitat for a large diversity of species (amphibians, waterfowl,
mammals, and rearing areas for salmonids).

Along with critical salmonid habitat, the watershed contains substantial forest resources,
wetlands, and remnants of increasingly rare upland habitat such as oak-prairie savanna.
The construction of dikes and alteration of the historic flood patterns has heavily
impacted the riparian and wetland communities. Residential and commercial
development of the historic Columbia River floodplain areas, and the valleys of the main
streams, has fragmented and altered the remaining upland plant communities. Some
effort has been made to track critical plant species in the watershed, but a more
comprehensive effort is needed to understand the impacts of development on the
different plant communities in the watershed.

Connectivity/Passage

The SBWC has identified correction of fish passage barriers is one of the most cost
effective and successful methods to restore fish habitat. The assessment, A
Comprehensive Assessment of Fish Passage Batrriers in the Scappoose Bay
Watershed, conducted on behalf of the watershed council, shows that barriers have a
significant cumulative impact on fish habitat on most streams in the watershed. The
assessment used biological criteria and findings of the Scappoose Bay Watershed
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Scappoose Bay Watershed

Assessment to prioritize barriers for each sub-watershed and for the watershed as a
whole. The priorities are based on whether the barrier is in a key watershed (Milton and
Scappoose Creeks), is a complete or partial barrier, and on the habitat index score
(based on whether the barrier blocks access to upstream refugia and the length of
potential upstream habitat).

Geographic Priorities: Refugia streams and tributaries including: 1) South Scappoose
Creek and tributaries (Raymond, Gourlay, and Lacey Creeks), 2) North Scappoose
Creek and tributaries (Alder, Brush, Fall, Siercks, Cedar, and Lizzie Creeks), 3) Milton
Creek and its tributaries (Cox, Salmon, and Dart Creeks). The Scappoose Bay Estuary
is a critical nodal habitat and also a priority for barrier removal.

Considerations for project prioritization: Continue to remove remaining high priority
barriers recommended in A Comprehensive Assessment of Fish Passage Barriers in
the Scappoose Bay Watershed.

Watershed Process & Function
Streams

The headwaters of North and South Scappoose Creek contain the greatest amount of
intact habitat remaining in the watershed. Most of the land is owned by private timber
companies and is currently being logged or probably will be logged in the near future.
BLM manages a small portion of the headwaters forest areas. The area contains a large
percentage of steep and potentially unstable slopes.

The mainstem valleys of Scappoose and Milton Creeks have been converted to
pastureland and rural residential properties. Historically, these valleys were likely
among the most productive salmon habitat in the watershed and important for the
greatest diversity of species and life stages of salmonids. These reaches were probably
highly connected with adjacent forested floodplains and contained off-channel rearing
habitat with a variety of instream habitat (DEA, 2000). On Milton Creek, historic logging
practices have stripped the stream of spawning gravel and large woody debris.

Geographic Priorities:
e South Scappoose Creek and tributaries (Raymond, Gourlay, and Lacey Creeks)

e North Scappoose Creek and tributaries (Alder, Brush, Fall, Siercks, Cedar, and
Lizzie Creeks)

e Milton Creek and its tributaries (Cox, Salmon, and Dart Creeks)
Considerations for project prioritization: In-stream restoration - Encourage the

natural reconstruction of habitat diversity in high priority streams, primarily through the
placement of large woody debris. Assist the City of Scappoose to move substrate past
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Scappoose Bay Watershed

dams on South Scappoose Creek, Lacey Creek, and Gourlay Creek. Place salmon
carcasses in refugia streams to enhance nutrients. Investigate gravel and large woody
debris placement options for Milton Creek.

Wetlands

The highest priority habitat identified in the Scappoose Bay watershed is the large area
of estuarine channels and wetlands at the south end of Scappoose Bay. This area
represents the only remaining large tract of Columbia River floodplain habitat that was
not drained, diked, and converted to farmland in the lower watershed. The area contains
the mainstem of Scappoose Creek, numerous tidal sloughs and ponds, and extensive
beds of wapato plants. The area provides critical habitat for a diversity of fish and
wildlife, including log-legged wading birds, migratory waterfowl, and rearing habitat for
salmonids (DEA, 2000).

The Wetlands Conservancy developed, The Scappoose Bay Bottomlands Conservation
and Restoration Plan (WC, 2004) to identify the remaining high quality wetlands in the
area and describe opportunities for conserving and restoring these wetlands. According
to the plan, there are about 40 plant associations in seven ecological systems known to
occur in the Scappoose Bay Bottomlands. Some of the associations identified as
conservation targets include: Columbia sedge, Pacific willow/ stinging nettle, Oregon
ash/ Dewey sedge- stinging nettle, teal lovegrass/western marsh cudweed, water
purslane/ swamp smartweed, and wapato.

Other wetlands in the watershed provide buffer areas for streams, flood storage, and
critical habitat for rare species. Some of the species of concern include: red-legged
frogs, painted turtles and northwestern pond turtles. Unusual hanging wetlands above
the basalt cliffs near St. Helens are host to an amazing variety of plant species.
Geographic Priorities:

e The Scappoose Bay Bottomlands, particularly properties identified in the
Conservation and Restoration Plan prepared by the Wetlands Conservancy

e Wetland areas along high priority streams

e Wetland with rare species plant and animal species (ex. hanging wetlands above
the city of St. Helens)

e Confluences of major streams and Scappoose Bay (Scappoose Creek, Milton
Creek, and McNulty Creek)
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Scappoose Bay Watershed

Considerations for project prioritization: Work with landowners to manage invasive
species and enhance existing native populations. Remove or restructure failing barriers
and water control structures. Work with owners of significant wetland areas to protect
the properties through conservation easements or acquisitions.

UPLANDS

Uplands in the Scappoose Bay Bottomlands have been heavily impacted by invasive
species. Native understories in the remnants of oak savannas and wet prairies have
been almost completely replaced by Himalayan blackberry, European pasture grasses
and common herbaceous weeds. Much of the remaining oak savanna habitat has been
converted to oak- Douglas fir woodlands (WC, 2004).

There is only an estimated one percent of historic old growth forest left in the
watershed. While there are substantial forest resources left in the watershed, most of
the forestland is privately held and slated for eventual harvest. BLM manages small
pockets of high quality forestland as late-success ional reserve. There is a need to
identify and protect the most critical forestland in headwaters areas and along refugia
streams.
Geographic Priorities:

e The upland portion of the Scappoose Bay Bottomlands

e Forestland along in the headwaters and along high priority streams

e Rare or threatened plant communities
Considerations for project prioritization: Work with landowners to manage invasive

species and enhance existing native populations. Work with owners of significant
upland areas to protect the properties through conservation easements or acquisitions.
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Columbia Slough Watershed

Columbia Slough Watershed

Restoration Priorities

OVERVIEW

The Columbia Slough Watershed comprises approximately 50 square miles (37,741 acres) within the
Cities of Portland, Gresham, Wood Village, Maywood Park, and Fairview and unincorporated
Multnomah County. In addition to these six jurisdictions, activities within the watershed also fall under
the jurisdiction of Metro, three drainage districts and the Port of Portland.

According to the 2000 U.S. census, 158,000 people live within the Columbia Slough Watershed—five
percent of Oregon's population. A diverse population, including African American, Native American,
Hispanic, Eastern European, Southeast Asian, and Pacific Islanders reside, work, and recreate in the
watershed's neighborhoods.

The watershed is comprised of a system of wetlands, lakes, channels and uplands within the former
floodplain of the Columbia River, spanning 18 miles from Fairview Lake to the Willamette River. The
waterway is divided into five distinct reaches: the Lower Slough, Middle Slough, Upper Slough, Fairview
Lake, and Fairview Creek.

Uplands are those areas outside the historic floodplain. Approximately 60 percent of the watershed is
located outside the historic Columbia River floodplain. The Columbia Slough does not exist as an
isolated waterway. Its adjacent wetland, riparian, and upland areas constitute an integrated,
interdependent ecological system.

CURRENT CONDITIONS

Land use within the Columbia Slough Watershed is approximately 20 percent industrial and commerecial,
24 percent residential, and 36 percent parks, open space, and vacant land. Agricultural use, which
dominated the watershed during the late 1800s, now comprises less than 500 acres of land, with only a
handful of farms still operating. About 85 percent of the watershed is privately held, and 15 percent is
publicly owned. Today, much of Portland’s industrial and commercial land is within the watershed’s
boundaries. Over the years, the watershed has developed from a natural system to agricultural, then
industrial, commercial, and residential uses, and the ground has been covered by houses, streets, parking
lots, warehouses, and industrial campuses. David Evonuk at Portland State University described the
watershed in terms of six different land uses, from industrial to rural. The study estimated the percentage
of total impervious area of the Columbia Slough Watershed to be 54 percent (Evonuk 1999).

Along the 60 miles of stream bank, approximately one-third of the land is used for residential purposes
and about one-half is committed to commercial/industrial uses. Upland development is largely residential

and commercial and occupies the southern portion of the watershed.

The watershed contains 43 schools, two universities, one community college, six golf courses,
international marine terminals, and an international airport.

The only streams still flowing in the upland portion of the watershed are Upper Wilkes Creek, Osborne
Creek, Fairview Creek, and No Name Creek. Outside of Fairview Creek, habitat in the upland portions is
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Columbia Slough Watershed

largely confined to city parks (ranging in size from 1 to 205 acres) with a coniferous canopy, lawn
grasses, and limited wildlife species. Portions of Rocky Butte Park (290 acres) and the Grotto complex
provide conifer canopy with other opportunities for understory diversification.

Natural resource areas in the watershed include the waterway, riparian areas, wetlands and two core
habitat areas - the Smith and Bybee Wetlands Natural Area (2,000 acres) in the lower watershed and the
Big Four Corners Natural Area (200 acres) in the upper watershed. These areas provide habitat for a
diverse array of resident, migratory, breeding, and wintering fish and wildlife species. Twenty-six fish
species have been identified in the Columbia Slough, including federally listed coho and Chinook salmon
and steelhead trout. More than 175 species of birds have been recorded in the complex of wetlands,
forests, and grasslands, and thousands of waterfowl winter in the Columbia Slough’s wetlands. Black
cottonwood, ash, and willow offer a shady screen from nearby industrial and commercial areas. A
significant Great Blue Heron rookery is found in a black cottonwood grove in the Smith and Bybee
Wetlands Natural Area.

Coyote, deer, and an occasional fox live in the upland and riparian habitats, and cougars have been
spotted near Blue Lake. The mainstem and secondary channels and lakes are home to beaver, muskrat,
otter, several amphibian species, and listed turtle species. Western pond turtles are a U.S. Fish and
Wildlife Service (USFWS) species of concern and an Oregon Department of Fish and Wildlife (ODFW)
critical species. The watershed also contains two significant populations of the Western painted turtle, an
ODFW critical species.

The watershed serves as a critical wildlife corridor from the Sandy River Delta to the Willamette River.
In addition to providing an important corridor, several sites provide core habitat for wildlife, as mentioned
above: the Big Four Corners area, Kelley Point Park, Vanport Wetlands, and Smith & Bybee Wetlands
Natural Area. The watershed is an important link in Portland's chain of urban natural areas, and on a
larger landscape scale, has proximity to other large regional core habitat areas: Sandy River Delta lands,
Sauvie Island State Wildlife Area, Vancouver Lake and lowlands, Ridgefield National Wildlife Refuge,
and Forest Park. The watershed provides important stopover, wintering, and breeding habitat for north
and southbound migratory bird species (songbirds, shorebirds, waterfowl, and raptors).

IMPAIRMENTS / LIMITING FACTORS TABLE

Watershed Attribute Columbia Slough Watershed Condition

Flow = The Slough’s hydrology has been substantially altered from historical
conditions. Altered Willamette and Columbia river flows and the watershed's
flood control system of levees and pumps have dramatically altered the
normal seasonal water elevations.

= Ditching, draining, filling and piping of overland flows have degraded the
quality of the floodplain and waterway.

= Most of the watershed's perennial and intermittent streams and springs have
disappeared, eliminating a source of cold-water inputs to the Slough.

Floodplain Function =  The Lower Slough contains the watershed area subject to 100-year flooding
and more closely connected with the floodplain, because it has low areas that
are unprotected by levees.

= The Middle and Upper Columbia Slough are disconnected from their
floodplain through levees and water level management, and the floodplain
contains extensive urban development. The floodplain no longer provides
many of the critical ecological functions that maintain watershed health.
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Watershed Attribute

Columbia Slough Watershed Condition

Riparian and Floodplain
Vegetation

The riparian areas along the Slough are generally narrow and fragmented.
Riparian areas have a high percentage of understory invasive species,
reducing its value in providing bank erosion control, a contiguous riparian
corridor for wildlife and breeding habitat for neotropical migratory birds.

Channel Structure

The channel morphology is simplified. The channel lacks important habitat
features such as large wood and off-channel habitat.

Overly steep banks preclude interaction between the Slough and its
floodplain, and are prone to erosion and instream slumps.

Channel substrate is composed primarily of fine sand and silt sediments,
including contaminated sediments, and provides limited habitat for a diverse
benthic macroinvertebrate community.

Channel Connectivity

Culverts in the Middle and Upper Slough hinder stream connectivity resulting
in limited mobility for aquatic and terrestrial species.

The culverts impounded water, providing ideal conditions for the growth of
algae and macrophytes.

Wildlife Habitat

Loss of oak woodland and prairie habitats in the watershed has resulted in a
decline in specialist wildlife species in the watershed.

Extensive populations of numerous invasive plant species dominate the
watershed and form dense monotypic stands, providing very limited food and
cover value for native wildlife species.

Upland areas contain little native forest and include primarily fragmented
habitat areas such as city parks and street tree canopy that offer limited
habitat value for native wildlife populations and lack of safe corridors for
travel.

Contaminated Water,
Sediments, Soils and Biota

Fish in the Columbia Slough have elevated levels of persistent organic
chemicals that pose a human health risk.

Some contaminated sites contain elevated levels of heavy metals, especially
lead and chromium, which may adversely affect benthic organisms and
wildlife.

Sediment in the Marx-Whitaker Slough, between NE 122nd and 128th
Avenues, contains persistent pesticides that are toxic to benthic organisms.

Water Quality Parameters

Elevated pathogen levels are occasionally high enough to pose a human
health risk.

Summer water temperatures are too warm to support cold-water aquatic
species.

Eutrophication creates conditions that limit the ability of aquatic species and
benthic organisms to survive and thrive in the Slough.

In the fall and winter, high BOD loadings result in low dissolved oxygen
concentrations limit the ability of fish and benthic organisms to survive and
thrive in the Slough.

Biological Communities

Benthic macroinvertebrate diversity is low, which limits available food
resources to other aquatic and terrestrial species.

Throughout the watershed, native fish and wildlife species are in decline,
resulting in lower overall biodiversity and an abundance of a few non-native
species. Anadromous salmonids are no longer present in the Middle and
Upper Slough, reducing the overall diversity of native fish species in the
Columbia Slough. Anadromous salmonids are present in the Lower Slough,
although in fewer numbers, reducing the overall diversity of native fish
species in the Columbia Slough.

Throughout the watershed, the abundance of non-native fish and wildlife
species is resulting in declining populations of most native fish and wildlife
species.
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Columbia Slough Watershed

APPROACH AND CRITERIA TO IDENTIFY AND PRIORITIZE
RESTORATION EFFORTS

The Columbia Slough Watershed has been the subject of more than 30 years of studies and evaluations.
A request for information was sent to all major stakeholders, agencies, consulting firms, municipalities,
and individuals who have engaged in environmental, recreational, or operational activities in the
watershed. As a result, 387 historic documents, studies, reports, maps, and data sets were collected.

Typically, a watershed assessment is conducted before preparing a Watershed Action Plan for the Oregon
Watershed Enhancement Board (OWEB). Because there is such extensive information for the Columbia
Slough Watershed, the existing materials were used to identify watershed characteristics and conditions,
in lieu of a watershed assessment.

Following a detailed review of the relevant documents, information was compared with OWEB’s
Watershed Assessment Guidance criteria. This comparison is called an Information Gap Analysis. It is
used to identify inadequate or critical missing information, determine if sufficient information exists to
adequately assess the condition of the watershed, and recommend data gaps to be filled.

The Information Gap Analysis helped the Columbia Slough Watershed Council prioritize programs and
projects for the Action Plan. It also identified impairments of the Slough.

The Columbia Slough Watershed Council used an objective three-step process to identify, process, and
evaluate projects:

o Step 1: Identify and classify potential projects.
e Step 2: Rank potential projects based on environmental and social criteria.
e Step 3: Rank potential projects based on cost and support.

Based on the results of the three-step process, 85 projects and programs were ranked as having top or high
priority. Projects and programs received a top-priority ranking if they addressed the majority of
watershed impairments and were likely to receive significant support. Projects and programs received a
high-priority ranking if they addressed some of the watershed impairments. Projects submitted after
publication of the Watershed Action Plan in 2003 have gone through a similar ranking process and are
added into a project database.

Additional projects included in this report were identified in the following reports:

e City of Portland Environmental Services in Actions for Watershed Health: 2005 Portland Watershed
Management Plan (2005);

e Fairview Creek Watershed Council in Fairview Creek Watershed Action Plan (2003); and

e Oregon Department of Fish and Wildlife in their Comprehensive Wildlife Conservation Strategy for
Oregon (2005).
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COLUMBIA SLOUGH WATERSHED RESTORATION PRIORITIES
AQUATIC

Aquatic areas found in the Columbia Slough are diverse and provide habitat for a variety of native and
non-native fish and wildlife species. Additionally, these habitat areas are diverse in the ways that they are
managed. For instance, approximately half of the historic floodplain is managed for flood control by
Multnomah County Drainage District.

Each of the following sections provides a brief overview of the habitat type or reach of the Columbia
Slough. These descriptions are followed by a list of focal species for the habitat or reach and a sample list
of projects for habitat type or reach. The primary sources include the following: Columbia Slough
Watershed Council Watershed Action Plan (2003), City of Portland’s Actions for Watershed Health:
Portland Watershed Management Plan (Draft 2005), and Oregon Department of Fish and Wildlife’s
Comprehensive Wildlife Conservation Strategy (2005).

Lower Columbia Slough and North Columbia Slough

The Lower Columbia Slough (RM 0-8.6) is subject to tidal influences and maintains a hydrologic
connection to the Willamette River. Water levels area also affected by pumped flows from the Middle
Slough. The Lower Columbia Slough is separated from the Middle Slough and the Peninsula Canal by
levees located near NE 18" Avenue, but connected hydraulically to Middle Slough by gravity gates or
pumping at MCDD Pump Station No. 1. The levee near NE 18" Avenue functions as a fish passage
barrier, restricting available anadromous fish habitat to the Lower Columbia Slough.

The North Slough is approximately 1 mile long; lies south of Bybee Wetland and north of (the closed) St.
Johns Landfill. The in-channel habitat is marginal to poor, largely because of lack of habitat diversity,
marginal in-channel cover, and substrate dominated by 100 percent silt. The north bank is composed
primarily of mature Oregon ash. The Lower Columbia Slough is connected to Smith and Bybee Wetlands
via North Slough (RM 0-1) through a water control structure that allows fish passage. Rearing juvenile
Chinook and coho salmon and steelhead trout use the Lower Slough and have access to over 1,000 acres
of refugia habitat in Smith and Bybee Wetlands.

Off-channel habitat areas of Lower Columbia Slough

Along the nine miles of the Lower Columbia Slough, several important off-channel habitat areas provide
rearing and refuge habitat for rearing juvenile Chinook and coho salmon and steelhead trout. These
ponds, lakes, and off-channel open water areas are remnants of the large, shallow, open water lakes and
sloughs historically found in the Columbia River floodplain. They are scattered throughout the lower
watershed and are most often ringed by riparian and emergent marsh vegetation. Some of these areas
provide only seasonal rearing habitat, while others provide year-round water. Water levels vary but
generally correlate to the water levels in the Columbia and Willamette Rivers.

Middle and Upper Columbia Slough, including Buffalo Slough and Whitaker Slough and
associated lakes and ponds

The Middle Slough extends east 6.9 miles from the levee near NE 18™ Avenue to the cross-dike levee at
NE 142" Avenue. Adjacent land use is predominantly commercial/industrial, with interspersed
residential areas and open space, including golf courses. No detailed habitat assessment has been
completed in the Middle Slough.
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The Upper Columbia Slough extends 3.3 miles from the cross-dike levee at NE 142™ Avenue to the weir
at Fairview Lake. Adjacent land use is predominantly commercial/industrial; extensive open space and
agriculture upstream of NE Airport Way is rapidly being converted to commercial/industrial. No detailed
habitat assessment has been completed in the Upper Slough.

Buffalo Slough is a 1.0-mile-long channel extending east from its confluence with Middle Slough at NE
Argyle Street to just west of NE 43™ Avenue. Several culverts and extensive macrophytes restrict flow
through the Broadmoor Golf Course. In-channel habitat quality is poor, according to habitat surveys
conducted by HARZA Engineering in 2000.

Whitaker Slough extends from confluence with Middle Slough near NE 42™ Avenue to NE 128" Avenue.
Adjacent land use is predominantly commercial/industrial, with interspersed residential areas and open
space. In-channel habitat ranges from sub-optimal to poor, according to habitat surveys conducted by
HARZA Engineering in 2000.

Several lakes and ponds are also found in the upper watershed, including Whitaker Ponds, Johnson Lake,
Mays Lake, Prison Pond.

Secondary Channels in Columbia Slough Watershed

Throughout the three managed drainage districts, approximately 20.0 miles of small, secondary channels
or drainageways can be found in the watershed. These secondary channels were once a part of a larger
system of channels that connected to the mainstem Columbia Slough, but have been disconnected as a
result of levee building, flood control measures and urban development. Hydrology is managed by
pumping in these channels, and water from these channels is pumped to the Columbia Slough.

Free-flowing Streams in Columbia Slough Watershed, including Fairview, No Name, Osborn,
and Wilkes

Fairview Creek extends south from Fairview Lake approximately 5 miles to its origin, a small wetland
complex near SE 181" Avenue and SE Powell Boulevard, where it forms the “headwaters” of the
Columbia Slough. Osborn Creek extends south from Fairview Lake approximately 3 miles to its
headwaters. No Name Creek extends south from Fairview Creek approximately 1 mile to its headwaters.
Fairview Creek and Osborn Creek contain the last known remaining populations of resident cutthroat
trout in the watershed. Wilkes Creek extends south from the Upper Columbia Slough approximately 1
mile to its origin, a small groundwater spring near Interstate 84 and NE 155" Avenue.

Aquatic Habitat Area Sample Projects

CSWC Top-Priority and High-Priority Projects

1) Improve fish habitat conditions in Lower Slough (GIS #3)

2) Remediate sediment at all 13 former CSO outfalls in Lower Slough (GIS #37).

3) Remove old pilings within waterway (GIS #62).

4)  Encourage transfer of Kenton Cove ownership to Portland Parks (GIS #19).

5)  Create / improve turtle habitat at Whitaker Slough (GIS #45).

6) Remove trash from Whitaker Slough (GIS #45).

7)  Create a wetland bench, and plant mainstem Slough from NE 92™ Avenue to I-205 to prevent bank
erosion (GIS #81).

8) Purchase a macrophyte harvester to improve water flow during warm-weather months (GIS #110).

9)  Replace NE 63 Avenue / Whitaker Slough culvert with a bridge (GIS #39).
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10) Replace 14 culverts on Middle Slough (mainstem and Whitaker arms) with bridges (GIS #109).

11) Remove and replace culvert west of Fairview Lake Dam (GIS #70).

12) Inventory, assess, and restore all secondary drainage ditches in Multnomah County Drainage
District No. 1, Peninsula Drainage District No. 1, and Peninsula Drainage District No. 2 (GIS #28)

13) Enhance Portland Meadows drainageway (GIS #23).

14) Enhance Schmeer Road Forebay Slough (GIS #22).

15) Enhance GI Joe’s drainageway (GIS #23).

16) Preserve and enhance land surrounding Osborn Creek (GIS #67).

17) Restore and enhance Fairview Creek site near NE 202" and Division (GIS #68).

Fairview Creek Watershed Council Action Plan Priority Projects (recently merged with

CSWC)

1) Fairview Creek Headwaters — Establishment of shrub-scrub vegetation and management of invasives;
Construction of pedestrian bridge and conversion of historic railroad tracks to Gresham-Fairview
Recreation Trail; Development of new City of Gresham Park; Outreach to agricultural landowners
adjacent to site; Outreach to homeowners in Centennial neighborhood

2) Fairview Creek near Division Commercial Park — Restoration of native vegetation; Implement
business watershed stewardship outreach program; Catch basin inserts

3) Fairview Creek near Ruby Junction — Supplement native plantings from recent bank fill removal
project; Development of Business Watershed Stewardship outreach program; the FCWC has
identified this as a potential pilot program site with willing business landowners

4) Fairview Creek from NE 202™ Avenue to Burnside — Support City of Gresham Department of
Environmental Services (DES) operations on Baltz Creekside Subdivision Bioswale; Homeowner and
business outreach; Native vegetation restoration with willing landowners; Removal of unnecessary
impervious surfaces with willing landowners

5) Fairview Creek from Burnside to Stark streets — Development of FCWC homeowner outreach
program with City of Gresham DES; This project is intended to be a pilot Naturescaping Outreach
project with willing residential landowners

6) Fairview Creek from Stark Street to Fujitsu Ponds — Development of FCWC homeowner outreach
program with City of Gresham DES; Land acquisition with willing landowners

7) Fujitsu Ponds — Restoration of native vegetation where needed and invasive species management;
Further study of scope and feasibility of wetland and channel restoration; Creation of wetland
benches and/or other wetland restoration techniques to mitigate depth of ponds; Development of
recreational and interpretive trails and improved public access

8) Salish Ponds Wetlands Park — Development of vegetation restoration and education outreach plans;
Coordinate restoration plans with Reynolds School District adoption; Further study of the site
potential for wildlife and water quality improvements

9) Fairview Community Park — Maintenance of SOLV and City of Fairview and Reynolds School
District restoration site; Work with the City of Fairview on human and pet access issues in the parks

10) Fairview Village — Homeowner outreach program; Outreach and publicity of City of Fairview
Community Development Riparian Buffer Information Binder

11) Fairview Creek along NE 223" Avenue in Fairview — Neighborhood homeowner outreach program,
conducted neighborhood-wide; Potential coordination with City of Fairview Community
Development Department as part of Vision Process and Goal 5 planning; Outreach and publicity of
City of Fairview Community Development Riparian Buffer Information Binder

12) Smith Memorial Church Area — Outreach with conservation planning tools, such as conservation
easements, with willing landowners in riparian areas; Homeowner and business outreach

13) Fairview Creek from NE 223" Avenue Crossing to Fairview Lake — Restoration of native vegetation
and invasive species management; Focus on improving wildlife and water quality functions in this 5-
acre wetland; Study recreation and environmental education potential on site; Work with willing
landowners on homeowner outreach program on wetland stewardship and education
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14) Fairview Lake — Continue support of Hands Around our Lakes homeowner outreach program; Work
with Fairview Lake Property Owners Association with ongoing management of Fairview Lake;
Further study of scope and feasibility of additional restoration opportunities; Outreach and publicity
of riparian buffer planting and stewardship issues through City of Fairview Community Development
Riparian Buffer Information Binder

15) No Name Creek — Business and homeowner outreach programs

16) Osborn Creek South of Sandy Boulevard — Restoration of native vegetation and invasive species
management, including Himalayan blackberry and English Ivy; Homeowner outreach, including
exploring zoning overlays and other conservation planning tools

17) Osborn Creek North of Sandy Boulevard — Restoration of native vegetation; Business watershed
stewardship outreach program; Protection of existing large trees from beaver damage

TERRESTRIAL

The upland portion of the Columbia Slough Watershed is primarily located south of Columbia Boulevard.
It is predominantly commercial and residential development that provides little habitat value. The small
portions of upland habitat with native vegetation are isolated remnants or recently planted revegetation
sites. One of the pressing habitat issues in upland areas is the connectivity of high-quality upland areas
with other habitat types, including riparian areas and wetlands. Interspersion of different habitat types in
the watershed with connected corridors will help provide the highest-quality habitat possible for native
terrestrial and aquatic wildlife species.

Wetlands — Emergent, Scrub-shrub and Forested

The majority of the wetlands found in the Columbia Slough Watershed are relics of the once extensive
complex of lakes, channels, marshes, and forested wetlands found in the historic Willamette/Columbia
River floodplains. Additionally, some of the wetlands include newly constructed mitigation wetlands or
water quality treatment wetlands that have been installed in locations where wetlands may or may not
have existed previously.

Much of the watershed’s wetland complex has been filled, dredged, channelized, and/or degraded by
urban impacts. Still, the remnant wetlands provide important habitat, water quality and water quantity
functions, and recreation values in the watershed. Some of these wetlands have been and are being
revegetated and restored by various entities. In addition, several restored mitigation wetlands, such as
Vanport Wetlands, provide high-quality habitat for over 100 bird species and a diversity of amphibian,
reptile, and mammal species.

Wetlands provide a multitude of functions and values for a watershed, such as the hydrologic,
geochemical, and biological processes, and water storage. The hydrogeomorphic (HGM)-based
assessment method, developed by Oregon Division of State Lands in 2001, highlights 13 functions for
wetlands and provides a method for rapidly assessing these functions. HGM assessments have been
conducted on a small number of wetland sites in the Columbia Slough Watershed. In general, the
Riverine Impounding and Slope/Flats class dominates the wetlands in the Columbia Slough Watershed.

Many of the remaining wetlands found in the watershed are isolated habitat islands. An important habitat
need for many wetland wildlife species is adjacent forested upland habitat. This is especially important
for many wetland-breeding amphibian species that utilize upland habitats for certain seasons or portions
of their life cycle. An additional need is connectivity of wetland habitats through safe corridors to riparian
areas, upland areas, and other wetland areas.
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Riparian Forest

The majority of the riparian corridor in the Columbia Slough Watershed contains buildings and paved
spaces, including large expanses of residential and commercial/industrial property with minimal riparian
vegetation. The remaining riparian forest habitat is generally a narrow band dominated by black
cottonwood, Oregon ash, willow species, and red osier dogwood, with an understory of Himalayan
blackberry (non-native), common snowberry, and reed canarygrass (non-native). A few stands of Oregon
white oak are also found. In general, riparian areas along the Columbia Slough are not of a sufficient
width to adequately provide the important functions of riparian areas, including a contiguous wildlife
travel corridor, microclimate and shade, bank stabilization and sediment control, pollution control, stream
flow moderation, organic matter input, and large woody debris.

Of the approximately 96 miles of stream bank in the watershed (48 miles of main and secondary
channels), approximately 6 miles along the Columbia Slough are maintained as primary levees (earthen
dams) to protect land and property from flooding. These primary levees, located along Peninsula
Drainage Districts No. 1 and 2 in the Lower Columbia Slough, are maintained with only grassy
vegetation. To protect the integrity of the primary levees, no trees or woody vegetation are allowed to
grow; therefore, the levees provide minimal riparian habitat functions. An additional 20 miles of primary
levees are located under North and Northeast Marine Drive along the Columbia River.

Wildlife species diversity in the watershed is richest in the riparian fringe because both water-dependent
and upland species use this habitat for feeding, resting, breeding, and cover. Upland species also use the
riparian areas for travel, feeding, and other life functions. Stands of mature black cottonwood adjacent to
waterways provide a particularly important habitat for great blue heron rookeries. One such rookery with
over 70 nests exists adjacent to the Lower Slough.

Upland Grassland / Prairie

Numerous areas in the watershed have been severely affected by human activities. These include the St.
Johns Landfill (a grassland), dredge material disposal sites, levees, empty lots, and Portland International
Airport. These non-forested open areas often contain sparse scrub brush and grass vegetation, and the soil
is usually fill and/or compacted. They have taken over the function of natural meadow habitat, which is
non-existent in the area. Levees are included in this category because they are maintained with grassy
vegetation (to ensure that trees and woody vegetation do not compromise their stability for flood control).

Although these areas are often dominated by non-native grasses and invasive vegetation, such as
Himalayan blackberry and reed canarygrass, they provide limited habitat for generalist species such as
moles, voles, and other small mammals. Predators such as coyotes and raptors use them extensively for
hunting grounds. These areas also serve as the last remaining habitats for bird species requiring meadow
habitat, such as Streaked Horned Lark and Western Meadowlark, whose populations have rapidly
declined in the watershed in recent years. These species may occasionally be found in the last remaining
agricultural fields in the upper watershed, at the St. Johns Landfill, and in the undeveloped portions of the
Rivergate Industrial Area in the lower watershed.

The Portland International Airport (PDX) airfield is approximately 1,735 acres and contains a large
expanse of non-forested open area, in addition to two primary parallel runways, taxiways, and associated
roads and buildings, yet it is not suitable habitat for terrestrial wildlife. Due to Federal Aviation
Administration (FAA) requirements, the Port of Portland was required to develop a Wildlife Hazard
Management Plan, an integrated and adaptive program to effectively manage risk at PDX by reducing the
probability of wildlife/aircraft collisions.

Willamette River Basin Restoration Priorities: Watershed Summaries — December 2005 Page 15



Columbia Slough Watershed

The species of concern at PDX include predatory birds (primarily raptors), flocking birds (especially
European starlings) and species with a relatively large body mass (Canada goose and great blue heron).
Predatory birds such as hawks, owls and herons pose complex challenges regarding prey base (e.g., moles
and voles) management. The program utilizes a non-lethal approach to discouraging wildlife from using
the airfield area and focuses on immediate operational strategies, ongoing applied research, long-term
management strategies, and an information and education component. Additionally, an aircraft landing
overlay zone, to provide safer operating conditions for aircraft, limits the heights of structures and
vegetation in the area. Both the program and zoning overlay are important to consider when prioritizing
future habitat restoration projects in the vicinity of the airport.

Oregon White Oak Woodland

Oak woodlands are characterized by an open canopy dominated by Oregon white oak. In general, the
understory is relatively open with shrubs, grasses and wildflowers. The tree canopy of an oak woodlands
obscures between 30 percent — 70 percent of the sky as you look up at it. In the Willamette Valley, oaks
were originally found in a mosaic of prairies, oak savanna, and riparian habitats throughout the valley
floor and low elevation slopes. Oaks were most common on flat to moderately rolling terrain, usually in
drier landscapes, and often are found between prairie remnants and conifer forests. Today, oak woodlands
often are found in small isolated pockets surrounded by other land-uses, such as development or
agriculture. In the Columbia Slough watershed, oak woodlands are found as scattered remnants
throughout the watershed. In the Big Four Corners core habitat area, oak woodlands are a priority habitat
type for restoration.

Mixed-canopy Forest

Mixed-canopy forests in the Portland area generally occur in areas of low-density urbanization. The
forested uplands in the Columbia Slough Watershed are primarily mixed deciduous stands dominated by
big leaf maple, black cottonwood, red alder, Oregon ash and willow species, with occasional Oregon
white oak. These forests contain a diversity of native and non-native understory vegetation.

Most conifers found in the watershed are within City parks, and on the escarpment in the eastern portion
of the watershed, south of Airport Way between NE 154™ Avenue and NE 181* Avenue (the Wilkes
Creek and Big Four Corners area). In addition, several revegetated areas along the Slough include
western red cedar, Douglas fir, and grand fir saplings.

The snags and bare-topped trees found in forested areas provide nesting and roosting habitat for various
raptors. Mature stands of trees can provide important nesting habitat for cavity dwellers such as
woodpeckers and tree swallows. Diverse foliage heights (limbs and stalks of varying height) correlate to
increased bird species diversity. These areas of denser vegetation result in a greater abundance of small
mammals, especially rodents (mice, voles), that are essential for healthy biological communities and
important in bird food chains.

Miscellaneous Habitats and Priority Projects

The vast majority of land in the Columbia Slough Watershed has industrial, commercial, and residential
uses. These urban areas are characterized by built structures and paved surfaces, providing minimal
habitat value. Naturescaping and street trees provide shelter and forage for some tolerant species, as well
as more sensitive migratory species. Street trees, in addition to providing some habitat value, help restore
the natural hydrologic cycle and reduce the volume and negative effect of stormwater runoff. Residential
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neighborhoods often have bird feeders, bird baths, and bird houses that support some backyard wildlife
during some parts of the year.

Urban areas in the watershed typically have less species diversity and a greater percentage of exotic flora
and fauna than the other habitat types. Mammals are primarily limited to tolerant, small rodents such as
the non-native house mouse. Both possum and raccoon have adapted to urbanization and can often be
sighted in neighborhoods, scavenging around houses for garbage and pet food. Omnivorous birds, such
as the European starling (non-native) and house sparrow (non-native), and various species of gulls and
corvids (crows and jays), dominate. One sensitive species, the peregrine falcon, has adapted to using
Portland bridges for nesting.

Terrestrial Habitat Area Sample Projects

CSWC Top-Priority and High-Priority Projects — wetlands

1) Revegetate Smith-Bybee with woody plants (GIS #5)

2) Expand Columbia sedge meadow at Smith-Bybee (GIS#6)

3) Restore wet meadows at Smith-Bybee margins (GIS #7)

4) Construct Time Oil Road wildlife undercrossing (GIS #77).

5) Provide money / manpower for Fujitsu Ponds stormwater control / wetland development (GIS #114).

6) Improve bat habitat conditions at Smith and Bybee Wetlands Natural Area (GIS #8).

7) Improve turtle habitat at Smith-Bybee (GIS #9).

8) Restore three “inholdings™ at Smith-Bybee area (GIS #11).

9) Add “Triangle Piece” and “Wapato Wetlands” to Smith and Bybee Wetlands Natural Area (GIS #12).

10) Restore floodplain capacity and native plants on Fairview Creek near NE 202™ Avenue (GIS #69).

11) Enhance north wetland at Old Marine Drive (GIS #76).

12) Enhance Time Oil wildlife corridor between the Port of Portland West Wye mitigation and
Bonneville ponds (GIS #78).

13) Restore Force Avenue property (across from Force Lake) (GIS #80).

14) Restore Catellus (Big Four Corners) woods and wetlands (GIS #100).

15) Restore wetlands / uplands at Big Four Corners and Gresham / Portland border (GIS #111).

16) Improve wetland next to Blue Heron Estates (GIS #115).

17) Create a wetland bench, and plant mainstem Slough from NE 92" Ave. to I1-205 to prevent bank
erosion (GIS #81).

18) Preserve and enhance wetlands at NE 33™ Avenue (GIS #63).

19) Preserve and enhance Interlachen wetland site (GIS #64).

20) Preserve and enhance “Subaru” wetlands (GIS #101).

CSWC Top-Priority and High-Priority Projects — riparian

1) Develop Riparian Tree Protection Plan to address beaver predation (GIS #29).

2) Restore land around Whitaker Ponds for Whitaker Ponds area enhancements (GIS #56).

3) Develop funding and incentives to maintain existing revegetation sites (GIS #61).

4) Restore riparian habitat at Old Marine Drive along 40 Mile Loop Trail (GIS #75).

5) Restore Force Avenue property (across from Force Lake) (GIS #80).

6) Restore Catellus (Big Four Corners) woods and wetlands (GIS #100).

7) Restore wetlands / uplands at Big Four Corners and Gresham / Portland border (GIS #111).
8) Preserve and enhance land at Big Four Corners wellhead area habitat (GIS #102).

9) Preserve and enhance land at Big Four Corners / Marine Drive (GIS #108).

10) Add lakefront and protective border along south and west side of Johnson Lake site (GIS #103).
11) Continue City of Portland’s Watershed Revegetation Program (Watershed wide).

12) Enhance riparian land south of Prison Pond on NE 112" Avenue and Simpson (GIS #58).
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CSWC Top-Priority and High-Priority Projects- upland grasslands
1) Establish native grassland plants at St. Johns Landfill cap (GIS #16).
2) Restore upland grass area adjacent to T-5 mitigation site (GIS #79).

CSWC Top-Priority and High-Priority Projects — mixed canopy forest
1) Increase street tree plantings east of NE 82" Avenue (GIS #57).

CSWC Top-Priority and High-Priority Projects — miscellaneous habitats

1) Develop Riparian Tree Protection Plan to address beaver predation (GIS #29).

2) Develop funding and incentives to maintain existing revegetation sites (GIS #61).

3) Replace 10 ac. of parking lots outside wellfield with porous paving in appropriate areas (GIS #52).

4) Increase street tree plantings east of NE 82™ Avenue (GIS #57).

5) Enhance vacant lands for development of water quality facilities (GIS #116-123).

6) Develop landowner incentive program for proper vegetation maintenance in environmental zones
(GIS #31).

7) Develop 1-3 ecoroof demonstration projects for commercial and industrial buildings (GIS #53).

8) Pre-treat parking lot stormwater on I-5 privately owned sites (GIS #71).
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Lower Willamette River Watershed

Restoration Priorities

Overview

The Willamette River is the 10th largest river in the
contiguous United States in terms of streamflow. The
Willamette Basin (Figure 1) covers 11,460 square miles
and constitutes 12 percent of Oregon. In 1990, about 70
percent of Oregon’s population lived in the Willamette
Basin. The lower reach of the Willamette extends from
the falls at Oregon City to its confluence with the
Columbia River. Portland is situated along the lower 17
of the river’s 187 miles.

Topography, hydrology and land use distinguish the east
and west sides of the Willamette River in Portland. The
westside covers 16,325 acres and is characterized by the

Tualatin Mountains (also known as the West Hills) rising & T ey
from a narrow terrace along the Willamette River. The Ty I
westside contains approximately 27 miles of piped | =mm—he 45 2

streams and about 133 miles that flow in open channels, Figure 1: Willamette Basin Dam Locations. More
primarily those that drain Forest Park. All of the Forest than two dozen major dams have altered the timing
Park streams flow through culverts or pipes before and volume of the Willamette River’s flows. To view

. . this map in color visit. www.river.ci.portland.or.us.
reaching the Willamette.

The 22,690-acre eastside area is relatively flat except for

a few volcanic buttes such as Mt. Tabor and Rocky Butte. The eastside has been almost
completely urbanized, and any streams that once crossed the area (other than Johnson Creek)
have been diverted into sewers.

For planning purposes, the Willamette watershed is divided into 27 subwatersheds. Except for
the Forest Park subwatersheds, they are all highly urbanized with impervious surfaces ranging
from 25 to 90 percent. Combined sewers serve about half of the total area. In areas served by
separate storm sewers, runoff is discharged to the Willamette River. Discharges to the river
through combined sewer overflows (CSOs) and urban stormwater outfalls are the primary flow
inputs to the river from the area.
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removal of vegetation, and increases in _ _ _ '
impervious surfaces--both along tributary streams Figure 2: Willamette River Base and Peak Flows. Construction of dams

. . . : throughout the Willamette Basin has increased base summer flows and
and in upland areas that drain to tributaries and decreased peak winter and spring flows. Altered flows influence habitat

the mainstem--have local-scale impacts on the quality, water quality, fishFigure

Willamette’s flows. Bank alterations and

floodplain development prevent the river from overtopping its banks and connecting with its
floodplain.

In sum, changes caused by dams and changes in

o :z physical conditions through the Portland reach have
¢ o altered the interaction between the river and its
120 floodplain, groundwater recharge and discharge,

- small-scale patterns of flow and velocity, tributary

@ | inflows and the nature of the interaction between

0 | the tributaries and the mainstem. Continued growth

““; in the Willamette Basin and in Portland will
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Figure 3: Changes in Shallow and Deep Water Habitat
through Portland. Nearly 80 percent of the lower Willamette
used to be less than 20 feet deep. Dredging, diking, and
channeling of the river have reversed those figures. Nearly
80 percent of the lower river is now deeper than 20 feet.
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Habitat

Temperatures in the Willamette River

30.0 7 Values shown are 7-day means
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Figure 4: Temperatures in the Willamette River. Temperatures in the
Willamette River routinely violate standards during the summer. Addressing

Habitat has been simplified and large temperature problems in the Willamette will require actions across the entire
tracts of riparian vegetation have been Willamette Basin.

cleared. Actions taken as a
result of new regulations and
improving scientific knowledge
are beginning to reverse some of
these trends. However,
continued demand for riverside
industrial and residential land,
and for development in upland
areas, has the potential to
compete with efforts to improve
habitat.

Water Quality

Willamette River temperatures
recorded in Portland and
upstream regularly exceed state
and federal standards during
summer (Figure 4). Review of
10 years of data suggests a
modest (but not statistically
significant) pattern of increasing
temperatures from the Morrison
Bridge upstream. Progress has
been made in reducing the
amount of copper, lead, and
bacteria in the lower Willamette
River, but levels of these
pollutants are still of concern.
The ongoing Combined Sewer
Overflow (CSO) Project
ultimately will result in even

Legend
B Sumps
@ Outfalls

L

Figure 5: Storm Water Outfalls to the Willamette River. Stormwater is routed to the
Willamette River and the Columbia Slough through hundreds of privately owned outfalls
(not shown) and dozens of City-owned outfalls. Stormwater also is infiltrated into the
ground through more than 9,000 private drywells (not shown) and public sumps and test
wells (indicated by blue squares). Keeping stormwater clean to protect and

imporve water quality will require changes to a variety of common practices

and tretrofits of existing development with stormwater-friendly facilities.
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greater reductions in the bacteria entering the Willamette in Portland. However, even after the
CSO Program is complete, a large amount of stormwater, and the pollutants it carries, will
continue to drain to the Willamette River via hundreds of private and dozens of municipal
outfalls (Figure 5), creating the need for additional watershed management actions.

Stormwater from streets and developed areas is the most important and most difficult to manage
conveyor of pollution because it comes from countless diffuse sources. It is also called non-
point source pollution. In addition to direct discharges to waterways, stormwater is also
managed through a system of more than 9,000 sumps and test wells located in many parts of the
Willamette Watershed in Portland (Figure 5). Protecting and improving the quality of
stormwater entering sumps helps protect groundwater, which often returns to local waterways.

Pollutants in water often bind to sediment. Because of the level of pollution in lower Willamette
River sediments, the Portland Harbor was added to the federal Superfund cleanup list in
December 2000. Pollutants generated throughout the Willamette Basin, including industrial
discharges, toxics carried by stormwater, and other sources have contributed to elevated levels of
DDT, polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), and heavy
metals in lower Willamette River sediment. These water and sediment issues have become more
critical as regulations become more stringent and comprehensive, at the same time that new
laboratory techniques allow lower concentrations to be detected.

Continued population growth and development throughout the Willamette Basin likely will
increase water temperature and pollutants unless appropriate counteractive actions are taken.

Biological Communities

Development has greatly reduced the biotic integrity of the Willamette River watershed and the
mainstem Willamette within Portland. Some native species of fish and aquatic insects have gone
extinct, and introduced species currently occupy native species’ habitat or compete with them for
food, cover, and other habitat features.

In particular, local and upstream salmon populations have been greatly reduced from historical
numbers and several have been listed under the Endangered Species Act (Figure 6). Recent city-
sponsored research has documented that subyearling salmon are present in the lower Willamette
River year-round. That research also documented that at least 39 species of both warm-water
and cool-water fish from 17 families inhabit the river. Of these, 19 species from seven families
are non-native to the Willamette River system. Recent sampling also indicates that aquatic
insect and macroinvertebrate populations are less abundant and diverse than populations in
healthier rivers of similar size.
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ESA Status of Fish in the City of Portland
Species ESU Status

Steelhead Lower Columbia/ Threatened
Upper Willamette
Chinook Lower Columbia Threatened
Chinook Upper Willamette Threatened
Chum Columbia River Threatened
Coho Lower Columbia Threatened
Coastal Cutthroat Basinwide Candidate
Pacific Lamprey Basinwide Candidate

Figure 6 In March 1998, steelhead were listed as threatened under the Endangered Species Act — the first listing of an aquatic species in a
predominantly urban area. In 1999, Chinook salmon were added to the list.

LOWER WILLAMETTE WATERSHED
STATISTICS* Parks/Open Space
Acres in Total Basin 7,334,400 21% Single
Residential
Acres within City of Portland 40,030 389
0

Miles of Piped Stream 182" Industrial
Miles of Open Channel 75° 17%
Acres in Environmental Zones 7,600 Employment
A_cre§_of Metro _Regionally 14.300 4%  Commercial Multi Residential
Significant Habitat* ’ 9% 11%
*Figures are calculated based on natural
topographic watershed boundaries. BES’s
watershed plans may report slightly different
figures because their management areas reflect Figure 8: Willamette Watershed Zoning. The Willamette
human-altered hydrology watershed has very diverse land use, including Forest Park,

*within City of Portland industrial riverfront, residential neighborhoods, and the Central

City.
Figure 7: Portland’s Willamette Watershed includes Forest
Park, the downtown commercial core, industrial districts on
both sides of the river, and the City’s most densely
populated residential neighborhoods.

'The exact location of many historic streams on the eastside of the watershed is speculative, and historic pipe
records are incomplete.
? There are no open waterways on the eastside of the watershed.
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Lower Willamette River Watershed Restoration Opportunities

Riparian and Terrestrial Opportunities

Forest Park and most of Portland’s riverside parks provide important watershed health benefits.
Forest Park is the largest urban park in the nation, providing habitat for many species of birds
and mammals. Powers Marine, Sellwood, Willamette, Oaks Bottom, Cathedral, and Kelley
Point parks represent, to varying degrees, Portland’s remaining natural riparian areas. Although
Stephens Creek has been affected by urbanization, its confluence with the Willamette just north
of the Sellwood Bridge provides important habitat. Similarly, although the lower reaches are
blocked by culverts, the upper reaches of Balch, Saltzman, Doane, and Miller Creeks, along with
several unnamed streams in Forest Park are protected from intensive development by their
location mostly within the park. While recreational use does cause some erosion, the water
quality, hydrology and habitat in the streams’ upper reaches contribute to watershed health.
Several of these streams also support populations of cutthroat trout, sculpin, and other native
fish. The lower reaches are conveyed in pipes and culverts across the industrialized floodplain
terrace, blocking fish passage from the mainstem to upper reaches. Even if fish passage is not
restored, the confluence areas of these streams provide valuable watershed health benefits,
including refuge areas for fish in the Willamette.

Currently, almost 7,360 acres of land in Portland’s Willamette Watershed are within
environmental overlay zones. Metro’s recently completed

inventory of riparian and wildlife habitat resources estimates e
g . . B High

that more than 10,000 acres of land within this y

watershed provide regionally significant riparian resources and/or — i

wildlife habitat. I Lover

Restoration Opportunities

The City’s initial analyses of the Willamette and its banks have
identified the Industrial and Ross Island sections as those with the
highest potential to provide watershed health benefits if restored
(Figure 9). These areas are compromised by dramatic changes in b
hydrology (seasonal flow patterns), elevated summer water (1) Ross Island

Bl
|

temperatures, bank armoring, loss of shallow water habitat, high -.
levels of bacteria, pollution in river sediments, and the presence of

non-native fish species. Similar analyses of the upland portions of

the Willamette Watershed within the City Portland are underway.

Industrial

Downtown

\ Sellwood

Figure 9: Restoration Value of Willamette
Hydrology Reaches. Sections of the Willamette River in
Changes in seasonal flow patterns will require actions throughout dark green have the best potential to provide
the entire Willamette Basin. These problems cannot be addressed ~ N¢reased watershed healt benefts if
; . . . restored. Areas in red indicate relatively less
solely or even predominantly through restoration actions in potential benefit because the sites historically
Portland, but Portland can and is required by law to do its part. were less valuable or because they currently
Actions in Portland can certainly contribute positive benefits but are in relatively good condition. To view this

. . . map in color visit www.river.ci.portland.or.us.
they must be coordinated with broader efforts throughout the basin.
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In particular, there are opportunities to work with upstream jurisdictions and the US Army Corps
of Engineers to influence the way upstream flood control and hydropower dams are operated.
There are a number of regional-scale planning and regulatory efforts underway in which Portland
could seek to influence the hydrology of the lower Willamette River. They include NOAA
Fisheries” development of new rules and regulations for the operation of the federal dams in the
upper basin; action in the Willamette Subbasin Plan being developed by the Northwest Power
and Conservation Council; and, recommendations resulting from the Corps of Engineers’
Willamette Floodplain Restoration Study. Local actions that improve the Willamette River’s
connection to its current and historic floodplain will improve
Improving stormwater hydrologic conditions at the site-specific scale.

quality and recharging the

groundwater to reduce Habitat
Portland has the ability to influence significantly the condition of the

banks of the lower Willamette River as well as upland areas through a
variety of means including acquisition, incentives, zoning, and other
regulations and partnerships. The City also can establish new

the Willamette Watershed  priorities for the land it owns along the Willamette River. Portland

in Portland. also can work to increase the amount of shallow water habitat,
particularly in the areas identified as priorities above. Initial efforts
as part of the development of the Eastbank Esplanade, South Waterfront, and other districts are
models for additional restoration actions, as are restoration plans for Ross Island and the Port of
Portland’s Terminal 4. The work at South Waterfront and Terminal 4 are the result of successful
public private partnerships where public money was used to leverage private dollars.

stormwater impacts are
some of the most important
restoration priorities for

Water Quality

Like hydrology, elevated summer water temperatures will require actions throughout the entire
Willamette Basin, but Portland can and is required to play a significant role. High bacteria levels
are being addressed by the large investments the City is making in its sewer system and by a
state regulatory program that aims to limit bacteria in the upper Willamette and in the tributaries
draining to it (e.g., Columbia Slough, Johnson Creek, and the Tualatin River).

Pollution can be significantly (though not solely) addressed by local efforts in Portland.
Pollution, particularly in sediments, will be addressed by risk assessment, source control, and
cleanup conducted under the Portland Harbor Superfund Program, and by stormwater
management actions throughout the upland portions of Portland’s Willamette Watershed
planning area and Portland’s tributary watersheds that drain to the Willamette. Controlling the
sources of pollution is the most cost-effective management approach to improve water quality.
The Combined Sewer Overflow (CSO) project work in the Willamette Watershed provides an
opportunity to integrate the watershed approach into sewer facility planning. For instance,
reducing stormwater flow into the combined sewer system by infiltration helps reduce the CSO
problem, relieves overloaded and deteriorating pipes, reduces basement flooding and improves
watershed health.

Biological Communities

Non-native species probably will never be completely eliminated from the Willamette River, but
their numbers and impact could be reduced by all the actions described above, which will
provide conditions that are more favorable to native species and less favorable to non-native
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species. Portland also could increase its efforts to work with regional fish hatchery reform
programs like those being conducted by NOAA Fisheries, the Northwest Power and
Conservation Council, and the Oregon Department of Fish and Wildlife. A comprehensive
inventory of upland, terrestrial wildlife restoration opportunities has not yet been conducted but
is currently being planned.

Stormwater Management

Improving urban stormwater management to restore water quality and reduce quantities of
stormwater runoff is one of the most important restoration priorities for the Willamette planning
area. Runoff from urban areas contains copper, lead, bacteria, and other pollutants. It also can
contribute to high water temperatures. Stormwater runoff also causes combined sewer overflows
that discharge untreated sewage into the Willamette. It will be especially critical to explore
methods for controlling the sources of stormwater pollution and for treating and disposing of
stormwater runoff from streets.

Revegetation

The City’s Revegetation Program and ongoing support of street tree plantings provide watershed
benefits, particularly water quality and habitat functions, throughout the planning area. On the
eastside of the Willamette, particularly along the bluffs in the subwatersheds north of the
Fremont Bridge, revegetation projects provide examples of active urban restoration with native
plantings. A project to improve trail access to the river in the Mock’s Bottom subwatershed near
Swan Island compliments the revegetation work already underway.

Area and Neighborhood Plans

Area and neighborhood planning projects provide opportunities to improve stormwater
management. Considering the effects of proposed zoning and land use changes on stormwater
will provide important opportunities to improve watershed health. The Marquam Hills Nature
Park in the Sheridan-Woods subwatershed provides water quality, hydrology, and habitat
benefits. Planned development in the South Waterfront area includes a creative stormwater
swale and bank restoration project and other stormwater and habitat improvements along the
Willamette River. There will be additional opportunities for watershed improvements as part of
the South Waterfront greenway development project and Oregon Health and Science University
(OHSU) and other private development projects.
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Johnson Creek Watershed
Restoration Priorities

AQUATIC

Focal Species: The Johnson Creek Watershed provides refugia and rearing habitat for
Upper Willamette salmon stocks, as well as, supporting its own populations of steelhead
trout, chinook, and coho salmon. NOAA has listed Johnson Creek as critical habitat for
stocks in the lower Columbia River ESUs. Chinook salmon have been documented in
Johnson Creek Reach 1 & 2. Steelhead trout and coho salmon have been documented
in the last 2 years in lower Johnson Creek, Crystal Springs, Errol, Lower Kelley, and
Hogan Creeks. There are resident populations of cutthroat distributed throughout the
watershed. Fluvial/anadromous cutthroat have been documented in lower Kelley
Creek. Pacific lamprey have also been documented in Johnson Creek Reaches
4,6,8,12, & 16, Crystal Springs, and Kelley Creek.

All fish habitat has been inventoried in the watershed and evaluated through the EDT modeling
process which indicates that the best remaining habitat occurs in upper and mid-watershed.

One of the highest priorities for recovering salmon in Johnson Creek is to protect these core
habitat areas from further degradation. Priorities for core habitat protection include Reach 16,
Lower Hogan, Upper & Lower Kelley, and Upper Mitchell Creeks . Scattered throughout the
watershed are other areas that are close to fully functioning habitats. These sites are also
considered priorities, as they have the highest restoration potential and in some cases expand
the core habitat areas. Priority areas for restoration are Mainstem Reaches 4-5 (Tideman-
Johnson), and 15, Upper Crystal Springs, Errol, Middle Kelley, Lower Mitchell, Lower Sunshine
& Badger Creeks. The next step for salmon habitat recovery is to connect core habitat areas,
which includes Mainstem Reaches 1, 2, 6-10, 17, as well as, pollution source tracking,
identification, and correction throughout the watershed, particularly in the headwater areas and
through storm water management.

Connectivity/Passage

Instream passage

Geographic Priorities:
e Complete watershed wide inventory of passage barriers on tributaries and private lands;
characterize severity and rank.
e Complete Thermal Barriers inventory and eliminate where they exist.
e Barrier removal on Kelley Creek (2 culverts, 3 dams) and Crystal Springs (2 culverts)
would improve access to quality habitat.

Considerations for project prioritization: In 2000-2001, a multijurisdictional effort identified
and assessed a total of 226 structures which could pose fish passage barriers in the Johnson
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Creek watershed, including culverts, dams, and bridges. Nineteen culverts were inventoried
within Portland and a total of 39 structures (16 of which were culverts) within Gresham.
Although there are no culverts on the mainstem until the upper reaches of the watershed, they are
present on nearly all the tributaries to Johnson Creek. Due to timing restrictions on federal grant
fund programs and other constraints, the jurisdictions completed only the first phase of the
inventory. Additional assessment will be required to finalize the culvert prioritization process.

Floodplain connectivity

Geographic Priorities:

Sites that are identified as having high restoration potential &/or help connect the core habitat
areas:

Lower Johnson Creek projects including Tideman Johnson/Errol Heights
Crystal Springs projects including Westmoreland Park Restoration

Middle Kelley Creek (reaches 4 &5)

Middle Johnson Creek projects including Alsop Brownwood

JC Reaches 1, 2, and 3

Crystal Springs Reach 1

Bell Station Reach 7

Middle Johnson Creek (Reaches 8 to 14) including West Lents Restoration and East
Lents Restoration including south of Foster and Springwater Wetland Complex
Restoration projects

e Upper Johnson Creek Reach 17 including lower Sunshine and lower Badger

Considerations for project prioritization: Recent studies underscore the importance of restoring
floodplain connectivity in Johnson Creek. Creating floodplain connectivity increases flood
storage capacity and can provide refugia during high flow events. These projects are usually
combined with wetland, riparian restoration, and in-stream habitat improvements.

Watershed Process & Function

The most critical key limiting factors for coho salmon in the Johnson Creek Watershed include:
Low habitat diversity due in part to a lack of wood; Simplified channel structure; Degraded
banks; Degraded riparian areas; High summer water temperatures, Excessive sedimentation;
Lack of food; and Toxic pollutants.

Due to current fish presence and EDT modeling middle and lower Johnson Creek are considered
generally higher priority for restoration. These areas, historically forested wetlands, have lost
much of their habitat value. Restoration activities should address the lack of large wood in the
creek, grading of banks and lining of channels as a result of WPA work, degraded riparian
areas, high summer water temperatures, excessive sediment loading and sedimentation, and lack
of food sources.

Specific reaches that will provide the most benefit from restoration include Reaches 4-5, and 15
in Johnson Creek, Upper Crystal Springs Creek, Errol Creek, Lower Sunshine Creek, Badger
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Creek, middle Kelley Creek, as well as those areas that are presently contributing to water
quality problems downstream including Johnson Creek Reaches 17-23, middle Sunshine Creek,
and middle Kelley Creek.

Restore riparian area function
Degraded riparian areas are not able to promote channel complexity and integrity and
contribute to poor water quality (temperature and sediment).

Geographic Priorities:

Lower Johnson Creek (Reaches 1 & 2)
Middle Johnson Creek (Reaches 6-10)
Crystal Springs Creek

Errol Creek

Middle Kelley Creek

Lower Sunshine

Upper Johnson Creek (reaches 17-23)

Considerations for project prioritization: High summer water temperatures limit production of
coho salmon throughout Johnson Creek. Therefore, water temperature sources should be
investigated and riparian buffers should be established to provide shade. Riparian restoration
actions include controlling invasive weeds.

Ensure Adequate Water Flow

Geographic Priorities:
e Upper Johnson Creek (Reaches 17-23)- address illegal water withdraws and
impoundments; and increase ground water and wetland storage.
e Middle Johnson Creek (Reaches 6-10)- increase groundwater storage by restoring valley
bottom areas
e Lower Johnson Creek- limit development impacts by decreasing pervious surface, and
promoting on-site stormwater management.

Considerations for project prioritization: Restoring natural stream flow is being addressed in
several ways: by removing impoundments, restoring valley bottom areas, decreasing impervious
surfaces (where feasible), promoting on-site stormwater management, green street development
and procuring in-stream water rights.

Control sediment inputs
Geographic Priorities:

e Sediment Source Identification to locate areas of bank erosion, channel scour, lack of
ditch lining, and poor agricultural & development practices
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Considerations for project prioritization: Excessive sedimentation limit production of coho
salmon throughout Johnson Creek. Therefore, sediment sources should be identified and riparian
buffers established to provide natural biofiltration.

Restore channel complexity and hydrologic processes

Geographic Priorities: Scattered throughout the watershed are areas that are close to
functioning. These sites are a priority, as they have the highest restoration potential and in some
cases expand the core habitat areas. The next priority for Salmon recovery is to connect the core
habitat areas by restoring middle Johnson Creek reaches.
Priority areas for restoration are:
e Johnson Creek 1 & 2
Johnson Creek Reaches 4-5 (Tideman-Johnson)
Johnson Creek Reach 15 & 17
Crystal Springs Creek
Errol Creek
Middle Kelley Creek
Lower Mitchell Creek
Lower Sunshine Creek
Badger Creek

Considerations for project prioritization: Restoring habitat complexity includes adding large
wood and creating off channel habitat. Hydrologic processes are addressed through increasing
flood storage (floodplain connectivity), restoring wetlands, and controlling storm water run-off.
In some cases improving channel complexity involves day lighting creeks.

Water Quality

Reduce toxics

Geographic Priorities:
e Source Identification- Projects are underway, with recent data indicating that the largest
impacts are from the upper stream reaches dominated by agricultural land use.

Considerations for project prioritization: Recent information on pesticides and other toxics that
were not incorporated into the EDT Model indicate that water quality may be a significant
limiting factor, especially following storm runoff events. There is the potential for both chronic
and acute toxicity levels for aquatic organisms throughout the watershed. However trend
monitoring does show significantly reduced levels in the last 10 years.
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Decrease bacteria levels

Geographic Priorities:
e Source Identification

Considerations for project prioritization: Both animal and human wastes cause high fecal
coliform and E. coli bacteria levels. A wide variety of animals utilize habitats throughout the
Johnson Creek watershed - both native (wildlife) and domestic (pets and livestock). Human
wastes can contribute to high bacteria levels through failing onsite septic systems and wastewater
spills and overflows.

Decrease sediment inputs

Geographic Priorities:
e See above (Control Sediment Inputs)

Considerations for project prioritization: Excessive sedimentation limit production of coho
salmon throughout Johnson Creek. Therefore, sediment sources should be investigated and
riparian buffers should be established to provide natural biofiltration. In some cases, controlling
erosion entails re-grading banks combined with bio-engineering and riparian restoration.

Decrease water temperature

Geographic Priorities:
e See above (Restore Riparian Function)

Considerations for project prioritization: Excessive summer temperatures limit production of
coho salmon throughout Johnson Creek. Therefore heat sources should be investigated and
riparian buffers re-established to reduce thermal loading. In some cases, improving the thermal
regime entails removing impoundments combined with making improvements to the stream
channel and riparian zone.
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TERRESTRIAL

Focal Species: Sensitive species known to occur in the riparian areas of Johnson Creek
include three salamander species (long-toed, northwestern, and Columbia), two frog species, and
one toad species. Painted turtles have been identified in the watershed. Other focal species
include great horned owls, pileated woodpeckers, neo-tropical migrant birds, giant pacific
salamanders and red-legged frogs.

Mature/ Old Growth Forest

Geographic Priorities:
e Boring Lava Domes mature upland forests

e Riparian Forests along Johnson Creek reaches 13, 16, 17, Upper Mitchell, and Upper
Kelley Creek

Considerations for project prioritization: Forest clearing has increased dramatically in recent
years as housing development expanded from the lowlands onto the ridges and hillside slopes.
Promoting protection of the remaining intact forested stands is a priority.

Riparian/Emergent Marsh/Oxbow/Backwater Slough/Beaver
Pond/Marsh/Wetland

Geographic Priorities:
e Crystal Springs Watershed
Errol Heights Wetland
Beggars Tick Marsh
Springwater Wetland Complex in Middle Johnson Creek (111" to 122"
Powell Butte Wetland
Wetland Complex along Reach 16
Sunshine Creek Wetland
Mainstem 5 Creek confluence

Considerations for project prioritization: Hydrologic processes can be addressed through
increasing infiltration, floodplain connectivity, restoring wetlands, and backwater sloughs.

Upland Prairie & Oak Savannah/ Rare Upland Habitat

Geographic Priorities:
e Oregon white oak & Madrone stands in the lower watershed. Three initial areas of
emphasis are Errol Heights, Johnson Creek Park, and Windsor Open Space. Additional
assessment is needed.
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Considerations for project prioritization: Habitat diversity is optimized by protecting and
restoring these existing rare habitats which support numerous species of birds, small mammals,
and amphibians.

References

Johnson Creek Restoration Plan, City of Portland, June 2001

Johnson Creek Watershed Action Plan, JCWC, 2003

“Preliminary findings of NOAA fisheries’ critical habitat analytical review team for lower
Columbia River ESUs”, NOAA Fisheries, 2005
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Johnson Creek Watershed Council
Approach and criteria to identify and prioritize restoration efforts

The Council has a comprehensive Watershed Assessment and Action Plan, which was completed
Fall 2003. In creating the action plan the Council first did an assessment of the watershed. The
assessment included collecting water quality monitoring data, fish passage inventory data, and
ODF&W habitat survey information, as well as information from previous studies, and on the
ground research. This data was coupled with the Ecosystem Diagnostic Treatment model to
determine the areas of the watershed that have the highest potential for salmon habitat recovery.
The assessment led to the identification of critical habitat areas and key limiting factors to
address watershed function. The next step was to create a list of projects to address the limiting
factors. The long term strategy outlined in the plan is to protect the areas that continue to
function well, restore the areas that are closest to functioning, and then connect the functioning
areas together by eliminating physical, chemical, and thermal barriers to provide passage for all
species, and all life stages.

The Action Plan identifies key areas for protection, restoration, and connection based on the
watershed assessment, scientific studies, and professional judgment. The restoration projects
which are listed in the plan were prioritized by scoring them on an evaluation matrix. The
projects with the highest scores are assigned to the Top Tier. The Top Tier projects are the main
focus of the Council for restoring watershed health. The prioritized list of projects is revisited on
an annual basis to update the project completion list, add new projects that have been identified,
and re-evaluate the projects based on the most current information.

The Council’s overall conservation strategy is:

1) Protect high quality habitats, areas that have sufficient to high quality functions,
currently.

2) Restore or enhance habitats and hydrologic functions that are close to functioning
and therefore have high restoration potential.

3) Connect high quality habitats together.

4) Identify and control sources of degradation. Causes of degradation can come from
many sources and their cumulative impacts impair water quality. Therefore sources need
to be identified and addressed through on the ground projects, as well as, education and
outreach of best management practices.
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Tryon Creek Watershed

Restoration Priorities

Overview

Tryon Creek is a seven-mile long free-flowing
stream that drains a roughly 4,200-acre
watershed. The stream flows in a southeasterly
direction from Mt. Sylvania in the Southwest
Hills of Portland to the Willamette River near
Lake Oswego. Including all of its tributaries,
Tryon Creek includes approximately 27 miles of
stream drainage. This includes those streams
that flow year-round and those that flow
seasonally when it rains. It is primarily a
moderate gradient stream with steep slopes,
which results in a high frequency of landslides
and erosion. The upper watershed has suffered
impacts commonly associated with urban
development, including increased instream flow
velocities and volumes following storm events
and subsequent stream bank erosion. Soils in the
watershed are underlain by clay that impedes

water infiltration and root penetration, resulting
in a high incidence of trees being blown down
by wind, landslides, channel incision, and bank
erosion.

Conditions and Trends

Hydrology

Historical information on flows in Tryon Creek
is lacking. Modeling information indicates that
the creek is “flashier,” or in other words has
higher peak flows, which is corroborated by
marked channel incision in a number of reaches.

Habitat

Instream habitat conditions range from marginal
to optimal (optimal only in a few areas), with
most of the marginal habitat within the more
heavily urbanized upper watershed. Highest
quality instream and upland habitats are located
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Figure 1: Large Wood in Tryon Creek. The number of pieces of
wood per 100 meters of stream length. Scientists consider 20 or
more pieces per 100 meters of stream length desirable. The vast
majority of Tryon Creek has less than 1 piece of wood per 100
meters, significantly less than desired conditions. To view this
map in color visit www.river.ci.portland.or.us.

% Fine Sediments in Riffles
w1 2% (Desirable)
12- 25% (Marginal)
— =25% (Undesiralle)
= Mon-rifie reaches

Unsurveyed Tributaries

Figure 2: Percentage of Fine Sediments in Riffles in Tryon
Creek. State of Oregon fine sediment criteria are only applied in
rifle habitats; other habitat types are indicated in black. Much of
the high quality habitat in Tryon Creek is smothered by fine
sediment created by upland activities and practices and carried to
the creek by stormwater. Sediment also is created when
stormwater from paved surfaces rushes to the creek instead of
infiltrating into upland soils. The increased flows following storms
scour streambanks, causing erosion and sedimentation. To view
his map in color visit www.river.ci.portland.or.us.
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within the Tryon Creek State

25
Natural Area. Impassable or
20 partially passable culverts
2R 998 limit salmon access and affect
o s A A\ 4 1999 watershed processes through
s 1IN RV ) 2000 much of the watershed.
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g 107 N 2002 habitat quality have been
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5 channelization, downcutting,
lack of wood (Figure 1), lack
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Figure 3: Seven-Day Average Daily Maximum Summer Temperatures in Tryon Creek. tributaries, and bank erosion,
Temperature is typically measured from May through November in Tryon Creek. Summer particularly in the upper

temperatures typically exceed the summer standard, but the length and severity of . . .
exceedences vary by year. Early summer temperatures exceed the spawning and WaterShe.:d‘ Sedimentation is
incubation standard, which applies when salmon are rearing in the gravel. The likely period an ongoing problem because

during which rearing takes place is indicated by red lines on the graph. it degrades instream habitat

(Figure 2). Development and
streamside disturbance have reduced streamside vegetation along many sections of Tryon Creek
and its tributaries.

Portland has applied environmental zones to approximately 1,020 acres in the Tryon Creek
watershed. Metro identified approximately 1,500 acres of significant resources in the watershed.
Some of these are covered by environmental zoning, others are not.

Water Quality

Continual water quality monitoring at Boones Ferry Road indicates that temperatures in Tryon
Creek exceed state standards for 7-day averages 27 to 42 days each summer (Figure 3). Random
sampling of Tryon Creek also shows bacteria levels that exceed standards. Nutrients, dissolved
oxygen, and suspended solids do not exceed standards, but are found in elevated levels
throughout the watershed.

The City of Portland is currently monitoring the concentrations of 13 different pollutants and
recently completed an analysis of available water quality data. The analysis indicates that with
the exception of temperature, water quality generally meets state standards; however, there are
no standards for a number of pollutants that are found in stormwater that can affect aquatic
species. There is anecdotal information that suggests that toxic contamination related to motor
vehicles and stormwater may be harming benthic communities below the Interstate 5 bridge and
the urbanized upper watershed. Recent research by NOAA Fisheries documents that relatively
low levels of pollutants typically found in urban stormwater can affect the health of salmon.

Biological Communities

While the biotic integrity of Tryon Creek has been greatly reduced from historical conditions,
many assets still remain. Tryon Creek watershed contains large parks including the 630-acre
Tryon Creek State Natural Area, 25-acre Marshall Natural Area and 17-acre Maricara Nature
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Park. These wooded areas contain many native

vegetation species providing habitat for a range of VRGNS =R A0

Tt - . . . STATISTICS*
wildlife including over 60 species of birds and fish . .
. ; . Acres in Total Basin 4,200
species. Invasions of nonnative plants are
evident even within the higher quality areas of Acres in City of Portland 3,050
Arnold Creek and Tryon Creek State Natural Area Miles of Known Piped Stream* 3
and are a threat to habitat integrity. Miles of Open Channel 27
Acres in Environmental Zones 1,020
. . Acres of Metro Regionally 1.671
Tryon Creek Restoration Opportunities Significant Habitat* :

*Figures are calculated based on natural
topographic watershed boundaries. BES’s
watershed plans may report slightly different
figures because their management areas reflect

To achieve a healthy watershed, the City will need to | ,;man-aitered hydrology. * Within City of Portland

restore sections of Tryon Creek that have been

degraded. The City’s initial analyses have revealed Figure 4: The Tryon Creek Watershed in southwest Portland

covers an area of approximately 6.5 square miles. About 21

that the lower section of Tryon Creek has the percent of the watershed is outside the City of Portland’s
greatest potential to provide watershed health boundary and within the jurisdictions of Multnomah County,
benefits if restored (Figure 6) Clackamas County, and the City of Lake Oswego.
Hydrology

Increased peak flows after storm events have caused deep incisions and erosion in the Tryon
Creek channel. The incisions often prevent the creek from
accessing its historic floodplain, further contributing to increased

Reductions in the amount

of pavement would flows and velocities within the creek. Reductions in the amount
increase infiltration and of pavement and other impervious surfaces in the watershed, if
help reduce the volume and accompanied by on-site stormwater management, tree planting
) T AT and revegetation programs, would help reduce the volume and

rate of stormwater entering the creek. This is because fewer
paved surfaces generally means more opportunities for
stormwater to infiltrate into the ground instead of flowing
directly to creeks and streams. Removing or improving culverts and other crossings that
currently block fish passage and alter the volume and timing of instream flows would help
restore the health of the watershed.

entering the creek.

Habitat

Improving conditions at the culverts at Highway 3 and at Boones Ferry Road is an important
restoration opportunity. Providing fish access above Highway 43 and Boones Ferry Road would
provide critical habitat to native steelhead, coho, cutthroat, and perhaps chinook (in the lower
reaches).

Tryon Creek has lost a significant amount of its former habitat complexity (e.g., winding back

channels and large trees in the creek). In Lower Tryon, there is potential to improve the
connectivity between the creek and its floodplain in certain areas up to the confluence with
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Arnold Creek. Channel incision has reduced the
creek’s access to its historic floodplain, changing
the nature and extent of vegetation along the
creek.

Arnold Creek, one of the larger tributaries to
Tryon, has good instream habitat within its lower
section, but fine sediments, bank erosion, and
channel incision have degraded the creek’s upper

sections. Arnold Creek also is highly segmented
by culverts from road and driveway crossings.
Falling Creek, another major tributary to Tryon,
has poor to marginal instream habitat, with a lack
of instream cover, poor bank and streamside
structure, and excessive fine sediments.
Restoration actions could be designed to address

Parks/Open
Space
Commercial 19%
4%

Multi
Residential
6%

Single
Residential
73%

Figure 5: Tryon Creek Watershed Zoning - Tryon Creek Watershed is
predominantly residential. The large proportion of parks and open space
can be attributed to Tryon Creek State Park.

these problems. Invasive non-native plant species are evident throughout the higher quality areas
of Arnold and Falling Creeks. These species compete with native species, resulting in

diminished habitat quality.

Water Quality

There is excessive sediment in Tryon Creek throughout Tryon Creek State Natural Area.

Sediment is transported in stormwater from
upland sources. Loose sediment is also
generated by storm-driven peak flows scouring
streambanks. Sediment smothers fish
spawning beds and is linked to a variety of
toxic pollutants such as oil, grease, metals, and
pesticides. Addressing the sediment challenge
will require a variety of stormwater and other
upland management actions. Those actions
would be most effective if they are aimed at
reducing sediment-laden runoff and the
excessive peak flows that scour streambanks.
Tree planting and revegetation programs, water
quality swales, and reductions in pavement and
other impervious surfaces in the watershed will
help reduce peak flows, and therefore are likely
to be effective techniques for reducing
sediment loads.

Tryon Creek also suffers from elevated
summer water temperatures. Tree planting

e 1k
Restoration Value
s Higher Value

Moderate Value

™~

Lower Value

Figure 6: Restoration Value of Tryon Creek Tributaries. Based on an
analysis of salmon needs, areas of Tryon Creek in dark green have the potential
to provide the most significant watershed health benefits if restored. Areas in
lighter green, yellow, and pink have less potential because they are currently
relatively healthy or because they historically provided less value for salmon. To
view this map in color visit www.river.ci.portland.or.us.

and reductions in impervious area would help address the temperature problem.
Stormwater also contributes to bacteria, phosphorous, and other pollution problems in
Tryon Creek. The upper section of Tryon Creek is heavily urbanized. Initial information
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from the City’s detailed pollutant load analyses and water quality monitoring suggest
that pollution from roads and other urban sources entering upper Tryon Creek may be a
significant problem for the entire creek.

Biological Communities

Addressing the flow, habitat, and water quality issues also will address
the needs of fish and wildlife in the Tryon Creek watershed. Creating
and investing in strategies to address invasive plant species is a high
priority restoration action. Additional research on insects and benthic

organisms would help frame additional management priorities. significant watershed
health benefits.

Prioritizing source control
and stormwater treatment
actions would produce

Stormwater Management

The heavily urban sections of the upper Tryon Creek Watershed and the Interstate 5, Barbur
Boulevard, and Terwilliger Boulevard transportation corridors are likely the largest potential
sources of ongoing stormwater related watershed health problems. Prioritizing source control
and stormwater treatment actions such as green streets, treatment swales, and detention along
these corridors would likely produce the greatest watershed health benefits.

For more information, visit the Fanno-Tryon Creek Watershed Management Plan (on the City’s
website).
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Fanno Creek Watershed

Restoration Priorities

Overview

Fanno Creek is a tributary to the Tualatin
River Basin, which drains about 20,500
acres. Of that land area, 4,528 acres falls
within the City of Portland jurisdiction.
Land use in the Fanno Creek Watershed is
dominated by residential, industrial, and
commercial activities. Impervious surfaces
cover about 1,500 areas of the watershed.
Within the City of Portland, the Fanno
Creek watershed contains approximately 5
miles of piped streams and about 28 miles
that flow in open channels.

Conditions and Trends

Hydrology

The hydrology of Fanno Creek has been
altered by impervious surfaces and a
decrease in the infiltration and retention of
water in vegetated areas. This results in
higher peak flows, particularly during the
winter, which increase erosion and decrease
channel stability. Summer flows are
probably low compared to historical
conditions.

Habitat

Instream habitat quality in Fanno Creek and
two of its tributaries — Vermont and Woods
creeks — is rated as extremely impaired or
threatened, primarily due to the adverse
effects of excessive fine sediment (Figure 1).
Channel complexity and habitat quality have
been greatly reduced by significant
channelization, downcutting, lack of wood
(Figure 2), lack of floodplain connectivity,
underground piping of tributaries, and bank
erosion, particularly in the upper watershed.
Watershed development and streamside
disturbance have reduced riparian vegetation

Percent Fines in Riffles
AL N e 1 2%, (Desirable)

12 - 25% (Marginal}
N e >25% (Undesirable)
~M_~~— HNon-Riffle Reaches
alRyms= Major Arterial Roads

Upper Fanno Creek
o il '\"‘ﬁ \\p -

7,gﬂ"::VEIeauh’-:rn:m-Hillsn:iale Highway

Vermont Creek

Figure 1: Fine Sediment in a Section of Fanno Creek.

The City of Portland has detailed information about sediment in Fanno
Creek and its tributaries. Sedidment, which carries pollution and smothers
fish spawning beds, is created by upland practiecs and by the increased
velocity of stream flows created by stormwater that flows off pavement
and other impervious areas throughout the watershed.

Number of Pieces of Wood/100m
afpem =20 Pieces (Desirable)

10 - 20 {Marginal}

5- 10 {Undesirable)

1 - 5 {Undesirable}
afypma <] (Undesirable)

aNe= Ho Wood Present
Upper Fanno Creek

R Major Anterial Roads

=

ﬁ Beaverton-Hillsdale Highway "

[ Vermont Creek

Figure 2: Fanno Creek — Large Wood. The number of pieces of large
wood per 100 meters of stream length in a section of Fanno Creek.
Scientists consider 20 or more pieces per 100 meters of stream length
desireable. The vast majority of Fanno Creek has less than two pieces
of wood per 100 meters, an order of magnitude less than what is
considered healthy.

along many sections of Fanno Creek and its tributaries. Impassable or semi-passable culverts
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limit salmon access and affect flows and
other stream processes throughout much of
the watershed.

Portland’s environmental zones cover about
690 acres of the watershed. Metro
identified about 1,500 acres of significant
resources in the watershed. Some of these
are within the environmental zones, others
are not.

Water Quality

Water temperatures in Fanno Creek
regularly exceed state standards 44 days on
average through the summer (Figure 3).
The creek has four established TMDLs for
bacteria, dissolved oxygen, total
phosphorus, and temperature. Background
concentrations of phosphorus in Fanno
Creek are generally below the standard.
Dissolved oxygen levels are low during the
summer. Data on toxics is limited and DEQ
determined that background levels are not
from human sources. Urban and suburban
development within the watershed has
contributed to these water quality problems
by reducing or eliminating streamside
vegetation and by increasing stream
temperatures and nutrient loadings (nutrient
loadings cause algae and other plants to
grow, reducing the amount of oxygen
available for fish and other aquatic species).

Biological Communities
The health of Fanno Creek’s biological
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Figure 3: Seven-Day Average Temperature in Fanno Creek.
Temperatures regularly fail to meet state standards during the
summer. Improving tree canopy and vegetation in the upland areas of
the Fanno Creek Watershed and improving stormwater infiltration by
reducing the amount of impervious area would help address
temperature problems.
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8%

Single
Residential
83%

communities has been greatly reduced from Figure 4: Fanno Creek Watershed zoning

historical conditions. Many native species
of fish and aquatic insects are at risk, and
many introduced or nuisance species

Similar to Tryon Creek, single-family residential represents the largest
zoning designation.

currently compete with native species for food and habitat. The abundance of salmon, both
locally and downstream, has been greatly reduced from historical numbers.

Fanno Creek’s limited habitat quality leaves too few places in the creek for fish and wildlife to

rest and hide from predators. Most of Fanno Creek within the City of Portland is inaccessible to
salmon and steelhead because of impassable culverts downstream of city limits. The City of
Portland sampled fish populations in 1993 and found reticulate sculpin, redside shiner, cutthroat
trout and peamouth present in the upper reaches.
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FANNO CREEK WATERSHED
STATISTICS*

Acres in Total Basin 20,310
Acres in City of Portland 4,528
Miles of Known Piped Stream* 5
Miles of Open Channel* 28
Acres in Environmental Zones* 695
A_cre§_of Metro _Regionally 2057
Significant Habitat* ’

*Figures are calculated based on natural
topographic watershed boundaries. BES’s
watershed plans may report slightly different
figures because their management areas reflect
human-altered hydrology

*within City of Portland

Figure 5: Fanno Creek flows in a southwesterly direction
to the Tualatin River, which then flows east to the
Willamette River. Three fourths of the watershed is within
the jurisdictions of Washington County.

Fanno Creek Restoration Opportunities

Hydrology

Figure 6 shows areas of Fanno Creek with significant restoration potential. Reclaiming lost
upland drainageways, creeks, and intermittent flows (seeps, springs and groundwater recharge)
in the headwaters would likely provide significant watershed health benefits (e.g., improved
water storage, additional habitat, and enhanced water filtration.)

Habitat

In the Upper Fanno mainstem and its northern tributaries, reclaiming stream connectivity at the
Beaverton-Hillsdale Highway and Scholls Ferry Road intersection would provide additional
habitat for anadromous salmon as well as resident trout. Areas above these roadways contain
spawning and rearing habitat; improved access would significantly improve fish productivity.

Adding boulders, large downed trees, overhanging vegetation, and channel complexity (side
channels, backwater pools, deep pools, and undercut banks) in this section would improve
channel roughness and help the creek withstand high scouring flows. In addition, added channel
complexity would provide refuge to fish during winter storm flows and cover from predators.
Repairing this section’s actively eroding streambank, and enhancing habitat quality in the short-
term would prevent further streamside erosion.

Water Quality

The sources of water quality problems in Fanno Creek are not completely known; however, dogs
and other urban pets and wildlife may be contributing to elevated levels of bacteria. Improving
tree canopy, planting vegetation in swales and other water quality friendly approaches that
reduce stormwater runoff and filter sediment would help address these problems as well as
summer high temperature problems.
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Fanno Creek’s banks are highly
erosive, delivering sand, silt and other
pollutants into the creek and infusing
soil, particulate matter, and phosphorus
into the creek. Subsequently, these
sediments and pollutants settle to the
stream bottom and cover potential
spawning and rearing habitat.
Streambank erosion and scour result
from development in the upland
portions of the watershed and the
increased stormwater development
creates. Repairing actively eroding
banks, and enhancing habitat quality
would prevent further streamside
erosion.

Biological Communities

Because riffles generally comprise a
low proportion of available habitat,
reclaiming high quality riffle habitat
and additional riffle area is critical to
improving fish productivity throughout
Fanno Creek and its tributaries.
Notably, the abundance of deep pools
and lack of riffles, severely limit the
number of fish that can survive in
Fanno Creek.

Reclaiming stream connectivity in
Vermont, Woods, Ash, and Sylvan

Upper Fanno
Pendleton

B

Wood

soutnash

Restoration Priority
anm= Higher

Moderate

Lower

Figure 6: Restoration Values of Fanno Creek Tributaries. Areas in dark
green likely would provide the greatest watershed health benefits if restored.
Areas in yellow and red would likely provide less restoration benefits because
they currently are in relatively good condition or because they historically
provided fewer watershed benefits. To view this map in color visit
www.river.ci.portland.or.us.

creeks would provide additional habitat to resident fish. Notably these tributaries might provide
additional spawning and rearing areas, and provide off-channel habitat for fish living in
mainstem Fanno Creek. Improved access into these areas could substantially improve fish

productivity.

Stormwater Management

Beaverton-Hillsdale Highway runs parallel to mainstem Fanno
Creek and occasionally crosses over the creek. The proximity of
this major arterial highway to the headwaters of Fanno Creek
impairs stream connectivity (for migratory fish) and disrupts some
wildlife movements. In addition, the stormwater runoff from the
highway has very high pollutant load potential, and is likely a major
contributor of suspended solids and other urban pollutants into the

creek.
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Storm runoff from
Beaverton-Hillsdale
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Corridors along Woods and Ash creeks provide good tree canopy cover, which helps reduce
stormwater impacts. Conversely, extensive impervious areas along mainstem Fanno, Vermont,
Sylvan, and Red Rock creeks create stormwater flows and pollution that impairs watershed
health.

Maintaining existing riparian corridors, increasing canopy cover and diversity, and maintaining
open spaces within the entire corridor and remnant floodplain are possible means to reduce or
eliminate the stormwater-related problems in Fanno Creek and its tributaries.

The upland areas that drain to Pendleton Creek, Vermont Creek, Woods Creek, and Ash Creek
contain valuable natural resources that detain and treat stormwater. The City of Portland and
Metro manage open areas in this lower region of the watershed (parks, schools, and other public
institutions).

For more information, visit the Fanno-Tryon Creek Watershed Management Plan on the City’s
website.
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Clackamas River Basin
Restoration Priorities

AQUATIC

Connectivity/Passage

Culverts, small dams and other diversion structures
Geographic Priorities:
Lower basin

Clear Creek

Foster Creek

Deep/Goose Creeks

Eagle Creek

Other lower basin tributaries, such as Rock and Richardson

Upper Basin

Selected tributaries

Considerations for project prioritization: The Clackamas River Basin Council has completed a
comprehensive inventory of fish passage barriers in Clear/Foster, Deep/Goose, Wade and Eagle
Creek watersheds. The inventory includes information on all identified culverts and prioritizes
addressing problems based on anadromous fish use and extent of habitat affected. There is
additional information on fish passage barriers on other private lands in the lower basin and
Federal Lands (primarily Forest Service) in the upper basin.

Watershed Process & Function

The highest priority areas for restoring aquatic and riparian functions are the mainstem of the
Clackamas River below and above River Mill dam. Large sections of the river, particularly
below the dam, are disconnected from the floodplain, and have reduced floodplain and riparian
vegetation composition and extent. There is limited large wood in the river system, and there is
extensive loss of historic backwater habitats, including side channels and alcoves. Other priority
areas include key lower basin tributary watersheds and selected areas in the upper basin
watersheds. Key lower basin watersheds for anadromous and resident (particularly cutthroat
trout) production are Clear, Foster and Eagle Creeks. Development has changed the flow of
water, particularly during storm events.
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Restore riparian area function

Geographic Priorities:

Clackamas River

Rock/Richardson Creeks

Clear/Foster Creek

Deep/Goose Creek

Eagle Creek

Other lower basin tributaries below Deep Creek

Upper basin tributaries in areas to accelerate succession to mature forest

Considerations for project prioritization: Restoration of riparian areas should be combined with
protection of high quality riparian habitats. There are opportunities to restore degraded
riparian/floodplain habitats between high quality areas, creating corridors across watersheds.
Riparian restoration should be combined with control of invasive weeds, such as Knott weed.

Restore channel complexity
Geographic Priorities:
Lower Clackamas River
Middle Clackamas River
Clear Creek

Foster Creek
Deep/Goose Creek
Eagle Creek

Wade Creek

Oak Grove Fork
Collawash River

Selected upper basin tributaries
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Considerations for project prioritization: Restoring channel complexity includes adding wood,
constructing side channels, re-meandering streams and creating other complex habitats in the
river and tributary streams. Restoring channel complexity to the lower and middle Clackamas
River is a very high priority. There are sections of streams (for example, North Fork Deep
Creek) that have been channelized where it is important to restore channel function. Large
wood can be added to streams where there are limited supplies, primarily in most of the lower
basin streams (and some upper basin tributaries).

Restore hydrologic processes

Geographic Priorities:

Lower Clackamas River

Rock/Richardson Creeks

Lower Clear Creek

Foster Creek

Deep/Goose Creeks

Other lower basin tributaries below Deep Creek

Wade Creek

Considerations for project prioritization: Many of the watersheds in the lower basin have been
developed, which has changed hydrologic processes from loss of wetlands and increased
impervious surfaces. These actions include managing storm water in developed areas and
restoring wetlands. Wetlands are also a key aquatic-terrestrial habitat type. A high priority is
to restore river and stream-associated wetlands that contribute to aquatic habitat and floodplain
connectivity.
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Manage invasive weeds
Geographic Priorities:

Lower Clackamas River

Middle Clackamas River

Clear Creek

Foster Creek

Deep/Goose Creek

Eagle Creek

Selected upper basin tributaries

Considerations for project prioritization: Invasive weeds, especially Japanese Knotweed,
Butterfly bush and False Brome, are spreading in the watershed. There are opportunities to
address this problem through outreach, education and targeted weed eradication in
collaboration with Metro, the Soil and Water Conservation District and the Department of
Agriculture.

Water Quality

Decrease nutrient levels
There area high levels of nitrate and phosphorous in some of the lower basin tributaries.

Geographic Priorities:
Cow Creek

Sieben Creek

Rock Creek

Deep Creek

Clear Creek — particularly Bargefeld and Hattan Fk

Considerations for project prioritization: There is a need to increase sparse riparian areas,
reduce nutrient rich runoff and target education for lower Clackamas River landowners with an
emphasis on natural landscaping, increased buffer strips and using fewer chemicals.
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Decrease bacteria levels
Geographic Priorities:
Cow Creek

Sieben Creek

Rock

Clear Creek

Deep Creek

Considerations for project prioritization: Storm water systems, agricultural run off and septic
systems are priority areas.

Decrease pesticide levels
Geographic Priorities:
Sieben Creek

Rock Creek

Deep Creek

Considerations for project prioritization: There is a need to target pesticide education for lower
Clackamas River landowners. Engage nursery and agricultural industry to reduce/control
pesticide application.

Decrease temperature and increase summertime flow
Geographic Priorities:
Lower Basin Tributaries

Lower Mainstem

Considerations for project prioritization: There is a need to increase riparian zones where
possible in the lower river and tributaries in partnership with landowners. Deep Creek and
Clear Creek are priority areas for increased summer flows.

Decrease fine sediment

Geographic Priorities:
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Deep Creek
Bargfeld Creek on Clear Creek

Foster Creek

Considerations for project prioritization: There is a need to increase riparian zones where
possible in the lower river tributaries in partnership with landowners. Deep Creek has an
extensive unpaved road network that may contribute to winter turbidity. Buffer strips and
riparian fencing should be considered where needed.

TERRESTRIAL

Oak Woodlands and Savanna
This habitat is a top priority because of the number of listed species, the extent to which the
habitat has been altered and eliminated.

Geographic priorities:

Lower basin

Considerations for project prioritization: In the Clackamas River Basin, most of the wetland
prairies and seasonal marshes are found within the lower basin near the valley floor or at the
base of the foothills within the Prairie Terraces and Valley Foothills Ecoregions. Seasonal
marshes also occur in the forested upper portions of the basin within the Cascade Mountains. In
lower basin watersheds that are undergoing development, particularly Rock/Richardson and
Deep Creek watersheds, it is important to protect and restore these habitats.

Upland Prairie
Geographic priorities:
Lower basin

Considerations for project prioritization: Most of the upland prairie habitats within the
Clackamas Basin are located within the Prairie Terraces and Valley Foothills Ecoregions.
Historically, prairies, savanna, and oak woodlands formed a successional mosaic in the low
elevations of the Clackamas Valley. These habitats were among the first areas to be converted
by early settlers of the valley. Today, these habitats are lost to new residential and commercial
development. In lower basin watersheds that are undergoing development, particularly
Rock/Richardson and Deep Creek watersheds, it is important to protect and restore upland
prairie habitats.

Wetland Prairie, Seasonal Marsh, and Wetlands

Geographic priorities:
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Lower basin watersheds
Richardson

Middle and Lower Clear Creek
Foster Creek

Deep Creek

Lower Clackamas River floodplain

Wade Creek

Considerations for project prioritization: In the Clackamas River Basin, most of the wetland
prairies and seasonal marshes are found within the lower basin near the valley floor or at the
base of the foothills within the Prairie Terraces and Valley Foothills Ecoregions. Seasonal

marshes also occur in the forested upper portions of the basin within the Cascade Mountains.

Riparian Habitats and Floodplain Forest

There are opportunities, particularly in the lower basin, to restore private land riparian areas
that serve as corridors, connecting high quality habitats on federal lands and other areas (for
example, Metro properties).

Geographic priorities:
All lower basin watersheds
Floodplain of the Clackamas River

Floodplain areas where tributaries join the Clackamas River

Considerations for project prioritization: Riparian habitats occur along streams throughout the
Clackamas Basin’s ecoregions. Floodplain forests are concentrated along the Clackamas River
and larger tributary streams, such as the Collawash River, where there are wide areas subject to
periodic flooding. Many of the widest floodplain areas, historically dominated by hardwoods
and large conifer trees, are located along the lower Clackamas River within the Prairie Terraces
and Valley Foothills Ecoregions.

This category also includes standing water areas that are inundated year-round and their
associated riparian vegetation and includes natural ponds, sloughs, lakes, and beaver ponds.
Projects should be prioritized to address riparian habitats and floodplain forests, particularly in
the lower portions of the Clackamas River Basin, which have been altered through residential
and urban developments, conversion to agricultural lands, and timber harvest. There are
opportunities to restore riparian areas that combine multiple species and objectives, including
simultaneously addressing terrestrial wildlife, amphibian, water quality, and fish habitat issues.
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Mature and Old-Growth Conifer Forest
Geographic priorities:
Lower basin

Upper basin

Considerations for project prioritization: Old-growth and mature conifer forests were once a
major component of the lower Clackamas River Basin. Nearly all of the low elevation older
forest has been converted to agricultural, residential and other land uses. Most of the remaining
older conifer forests within the Clackamas Basin are western slopes and foothills of the Cascade
Mountains on Bureau of Land Management and Forest Service lands (Western Cascades
Lowlands and Valleys and Western Cascades Montane Highlands Ecoregions). There are
opportunities, particularly in the lower basin, to restore private land riparian areas to older
forest stands that serve as corridors, connecting high quality mature forest habitats on federal
lands and other areas (for example, Metro properties).

References

Clackamas River Basin Action Plan, 2005.
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Tualatin River Watershed
Restoration Priorities

AQUATIC

Focal species: Winter steelhead, (non-native) Coho salmon, and resident cutthroat trout spawn
in the upper reaches of West and East Fork Dairy Creeks, Gales Creek, the main stem and
tributaries of the Upper Tualatin and Scoggins Creek, upper reaches of Rock Creek and McFee
Creek, Fanno Creek and Chicken Creek. Non-native Spring Chinook salmon are located only in
the lower basin and use the Tualatin River for juvenile rearing and refuge. The Tualatin River
and lower main stem tributaries are used by winter steelhead and coho salmon for migration.
There are resident populations of cutthroat trout throughout the tributaries in the watershed.
Pacific Lamprey are present and spawning in the basin.

Wetlands have been significantly reduced in number and those remaining have limited support
for amphibian species. Several amphibian species of concerns found within the Dairy-McKay
sub-basins include red-legged frogs, tailed frog, and Columbian torrent salamander. Red-
legged frogs are found in a number of sub-basin watersheds throughout the Tualatin.

Connectivity/Passage

Anadromous fish migrate from the Willamette River up into the Tualatin River and its
tributaries. Access to habitat and refuge by winter steelhead, cutthroat trout and Coho salmon is
a top priority.

Dams/Culverts/Barriers

Remove barriers and/or mitigate their impacts

Geographic Priorities

Priority watersheds for: 1) anadromous species include main stem Tualatin River, Scoggins
Creek basin, Dairy-McKay basins, Gales Creek basin, upper Rock Creek basin, Chicken and
Cedar Creek sub-basins, Jaquith and McFee sub-basins; 2) cutthroat trout include Bronson,
Willow, Cedar Mill, Wapato, Ayers, Hill, Christensen, Burris, Fanno, and Davis sub-basins; 3)
native residents include the urbanized portions of the main stem Tualatin, and Christensen,
Burris, and Davis sub-basins.

Considerations for project prioritization: amount, type, and quality of habitat to be opened up,
as well as position in the sub-watershed (with downstream positioned culverts being higher
priority).

1) Keep the mainstem barrier free; 2) Begin fixing/replacing culverts within tributaries that
support anadromous fish and offer high quality habitat. Work from the mouth first up to the
headwaters; 3) Link to Washington County and Clean Water Services' lists of priorities for
culvert repairs. If more detail is needed, refer to the data collected by these organizations or the
Tualatin River Watershed Council matrix of priority stream reaches.
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Watershed Process & Function
Evaluate hydrology, geomorphology and vegetation in order to improve stream ecology and
focal species' range and access to habitat.

Geographic Priorities

Main stem and all sub-basins.

Habitat Emphasis and associated Project Types (in priority order):
Improve hydrologic conditions:

1) Ensure adequate water flow to meet anadromous fish needs:
Flow is a limiting factor; streams without sufficient water cannot support fish. Further, as flows
diminish in the summertime, stream temperatures rise to unsustainable high levels for fish.
Strategies include trading re-used water for instream water rights where feasible, pumping water
back into tributary streams during low flow times, and removal of instream ponds.

2) Manage peak flows and storm water in urbanized areas:
Strategies include increased requirements for stormwater detention with new development, or
options to use low-impact development techniques to reduce impervious area. In addition,
restoring stream channel connectivity to floodplain provides natural storage of peak flows.

Improve geomorphic conditions

These include a) increasing bank stability; b) increasing sinuosity, i.e., removing channel
straightening; and c¢) decreasing channel entrenchment/increasing flood plain connectivity.
Improving geomorphic conditions is generally a priority in low to mid gradient areas.

Restore Riparian Conditions
These include a) management of non-native and invasive species to gain an increase in plant
community diversity; b) expanding stream canopy cover; ¢) woody debris recruitment.

Considerations for project prioritization: project sites are considered higher priority relative to
other projects as they: affect longer stretches and on both sides of the stream, achieve larger
riparian zone widths (in proportion to stream size).

Water Quality

List broad causes: which include water quality limited parameters.

Tualatin Basin is listed by the DEQ as water quality limited for temperature (low flows and lack
of riparian shade), dissolved oxygen (oxygen consuming substances that end up in the sediment),
and bacteria. The main-stem Tualatin River is listed as water quality limited for dissolved
oxygen (high ammonia) and chlorophyll @ (high total phosphorus). In 2001 a TMDL was issued
that addressed these issues.
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Ammonia and phosphorus limits were placed in the wastewater treatment plant permits. A
stormwater management plan is being developed for the stormwater permit that will address the
stream dissolved oxygen levels, the levels of bacteria n both the tributaries and the main-stem,
and the phosphorus from the tributaries that contribute to the phosphorus in the lower river. To
address the temperature issue many miles of stream will be planted to provide shade.

List plans which will include best management practices: 1) urbanized areas include Clean
Water Services Stormwater Management Plan, (November 2006); 2) agricultural land uses
include Senate Bill 1010, 3) forested land uses include Oregon Forest Practices Act; 4) all areas
include Clean Water Services temperature plan. Implement best management practices in plans.

Priority areas are 1) urbanized areas, 2) agricultural land uses; 3) forested land uses.

TERRESTRIAL

Much of the vegetation pattern of the lower watershed (the Tualatin plains) is highly fragmented
with limited early to mid-successional forested and riparian areas, some possible migratory
corridors and severely deficient late-successional habitat. Native species richness and diversity
is being lost due to habitat fragmentation. Invasive, exotic, and noxious flora and fauna increase
habitat loss and fragmentation.

Tualatin Mountains, headwater forests may be dominated by species typical in western hemlock
zone, while the foothills are dominated by Douglas-fir stands.

Actions:

1) Preserve, restore and enhance wetlands and floodplains, including emergent wetlands,
scrub-shrub, wet prairies, riparian forests.

2) Preserve intact upland areas, such as oak woodlands, prairie and oak savannas.

3) Remove invasive species throughout the watershed.

4) Give priority to connectivity of uplands through corridors.

Geographic Priorities:

These habitats are a priority in all areas of the watershed.

Wetlands and floodplains: Focal species include Northwestern pond turtles, red-legged frogs,
Pacific salamander, bald eagle, peregrine falcon, water howellia, Lobaria pulmonaria, fungus,
Hevella compressa, and the Western Wahoo.

Oak Woodlands: Add focal species if identified.

Bottom hardwood and riparian forests: Add focal species if identified.

Wet Prairie: Add focal species if identified.

Upland Prairie and Oak Savannahs. Nelson’s checker-mallow and Kincaid’s lupine.

This is the stepping-stone habitat needed for movement north of the species dependent on these
habitats. This is needed for linkage and dispersal, and interchange with other populations for
genetic diversity.
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Tualatin River Watershed Council
Criteria to identify and prioritize habitat restoration

When determining the strategy for each ecological goal, the Council considers the following

sequence of activities:

In addition, when prioritizing geographic areas, habitat emphasis, project types, and finally
projects themselves, the Tualatin River Watershed Council uses the following documents and

methods:
Documents:

Review Watershed Assessments outside the Urban Growth Boundary and the Healthy Streams

Plan inside the Urban Growth Boundary and its fringe areas.

Review Matrix of Stream Priority Reaches.
Review of Culvert/Barrier inventory.
Review Council Action Plan priorities.

Task Based on Result

Identify priority areas for Ecological data; Selected sub-watersheds

conservation and restoration | professional judgment; or areas, and habitat
existing plans emphasis

Determine restoration Considerations such as Reaches or parcel

potential; likelihood of effect | geomorphology, hydrology, | groups identified for

habitat condition,
surrounding influences

possible restoration;
project types applicable

Move from possible sites to
implementation

Considerations such as
landowner interest, funds,
time constraints, permits

Final selection of
projects
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Yamhill & Chehalem Watersheds

Restoration Priorities

The Yamhill Basin Council recently completed the 2005 Action Plan, which included geographic
priorities and more in-depth action opportunities. The 2005 Action Plan is available online at
http://www.co.yamhill.or.us/assessments. As a living document, the 2005 Action Plan and the
priorities below will be modified and revised as new information becomes available and re-
prioritization is conducted.

The following sections describe priorities and project types for addressing limiting factors of the
Yamhill and Chehalem Watersheds. In order to implement or support project types listed, the
Council must maintain a healthy organizational structure and conduct educational and outreach
activities to build support for the Council, our partners, and the efforts we make to improve our
watersheds.

AQUATIC

Historically, the larger channels in the upper reaches of the watershed had extensive areas of
large woody debris. This provided cover and food sources for fish and aquatic insect species, as
well as attenuating the energy of high-flow events, preventing channel degradation. Large wood
can increase habitat complexity, provide cover for rearing juvenile fish, increase aquatic insect
habitat, trap spawning gravel, create scour pools, etc. Gravel and debris were retained in the
streambeds, improving water storage and quality.

Large wood is currently lacking in upper reaches of the basin and stream complexity is low due
to channel modifications and lack of natural meanders. Historic splash-damming has resulted in
lack of spawning gravels and sediments in the upper reaches of the basin. Until mature riparian
vegetation is re-established along riparian areas, large woody debris recruitment is not possible
in some stream reaches without man made restoration efforts as a catalyst.

Focal species: Spring Chinook in lower Yamhill River
Winter Steelhead, cutthroat trout, Oregon chub, Pacific lamprey, western brook lamprey,
western pond turtle

Connectivity/Passage

While fish barriers existed historically that affected the Yamhill basin, they were natural features
such as logjams and Willamette Falls at Oregon City. This influenced the natural complement of
anadromous fish in the basin, which were able to surmount these obstacles.

Fish passage barriers in the Yambhill Basin include culverts, dams, waterfalls, logjams and beaver
ponds. Culverts that act as fish barriers on state and county roads are reported in an ODFW
database and GIS layer. These barriers impede fish migration, which is necessary for fish
populations to breed, adapt to changing habitat conditions, maintain a diverse gene pool and
respond to catastrophic events. Barriers on private land have not been surveyed and barriers
reported by the county have not had detailed surveys completed.
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This is a top priority for access to and between habitats and refuge by Winter Steelhead,
cutthroat trout and spring Chinook. The need increases where temperature problems exist in
specific areas and refuge is necessary. The YBC will be working with other watershed partners
to continue barrier inventories where not yet complete and establish priority structures. The
geographic priorities identified below should be considered general recommendations as a
complete inventory and analysis for priorities is not yet available.

Culverts, dams and diversion structures
Identify, prioritize and eliminate fish passage barriers to open up quality upstream habitat.

Geographic Priorities (high):

Willamina subwatershed

Upper South Yambhill subwatershed
North Yambhill subwatershed

Mill subwatershed

Considerations for project prioritization: Amount, type and quality of habitat re-opened,
benefits to priority species, cost, number of barriers to remove, position in relation to other
barriers (presence and number of other barriers down stream and potential for removal),
landowner interest, partnership opportunities.

Water Quality

Work collaboratively to improve water quality in the Yamhill and Chehalem watersheds.

Historically, stream flow in the basin was more moderated by intact floodplains, extensive side
channels, wetlands and riparian areas. High waters overtopped banks, flooding adjacent lands
and allowing for filtering and infiltration. Groundwater recharge then slowly released water to
streams during summer periods of low flow.

Currently, water quality in the Yamhill Basin is generally considered to be poor, as identified by
the results of the YBC 2003-2004 Water Quality Monitoring Project, and Department of
Environmental Quality (DEQ) Ambient Monitoring Program. Water quality is affected by
pollution, nutrients, temperature, bacteria, chemicals, and stream flow. Of the 1,069 total stream
miles in the basin, 228.8 miles are on the 303(d) list with the following breakdown of parameters
(in stream miles): Temperature (165.7), Iron (31.6), Fecal coliform (191.6), Dissolved Oxygen
(52.9), Manganese (44.0), Chlorophyll a (32.8), and Chlorpyrifos (5.2).

Geographic Priorities: Upper streams have been shown to have generally higher water quality,
but are still impaired. Lower reaches are generally impaired under several water quality
parameters. Efforts will be made to prevent future water quality impairment for those conditions
that are in good state, and improve water quality for impaired parameters. The YBC considers
subwatersheds that have mid and high water quality as priorities for sustaining and improving
water quality. Subwatersheds that have the lowest water quality conditions may be considered
lower priorities for the YBC as opportunity for improvement is more costly and less likely in the
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capacity of the YBC. Project types include: Reduce nutrient, bacteria, and sediment inputs in
streams, Participate in TMDL process, reduce roadside impacts on water quality; education;,
monitoring, See also actions to Restore Riparian Area Function. Geographic priorities for
improving water quality include the following subwatersheds: Chehalem; North Yamhill; Lower
South Yambhill; Willamina; Lower Mill Creek; and Salt Creek.

Considerations for project prioritization: measurable results, cooperation of other
agencies/partners, 303(d) listed streams and others identified as impaired by the YBC Water
Quality Monitoring Report.

Watershed Process & Function
These actions also relate to water quality

Restore Riparian Area Function

Riparian vegetation is minimal with only grasses or shrubs or non-existent along approximately
1/3 of the streams in the Yamhill Basin, as estimated from the riparian conditions maps found in
the YBC watershed assessments. Lower to mid reaches in all subwatersheds are impaired. The
lack of riparian trees and shrubs impairs wildlife habitat and connectivity for wildlife migration
between habitat patches. The riparian vegetation functions of filtering pollutants, stabilizing
stream banks, and providing shade are degraded throughout the Yamhill Basin. Project types
include: Eradicating invasive plants, planting native species, re-establishing conifer species;
education to landowners on restoration methods, education to landowners on incentive programs;
native seed collection and propagation (See restore riparian are function in Terrestrial section).
Geographic Priorities include:

Lower South Yamhill (Muddy Creek)

Chehalem

North Yamhill

**Riparian enhancement is a priority and throughout the entire basin.

Considerations for project prioritization: stream miles improved, width of riparian buffer
affected; connectivity to other projects, feasibility; landowner interest and contribution; ability
to engage community members, opportunity for education.

Restore channel complexity
This is a priority in all subwatersheds, with highest priorities in the lower reaches of basin for
spring Chinook habitat and the upper reaches for winter steelhead and cutthroat trout habitat.

Considerations for project prioritization: fish presence,; other habitat factors such as riparian
cover; connectivity to other projects. Project types: Large wood placement, in-stream and
hydrologically-connected wetland restoration, off-channel habitat creation; expand and restore
floodplain; and reconnecting and restoring flow to historic channels.
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Restore adequate stream flows
Priority as adequate flow reduces summer stream temperatures and is crucial for in-stream
habitat.

Low stream flow impacts habitat and water quality. Lower flows result in higher stream
temperatures and greater concentrations of pollutants. Low flow conditions were reported in the
assessments for North Yamhill (Haskins Creek), Lower Yamhill (Palmer Creek), Willamina
(Upper Willamina, Coast and East Creeks), Mill, and Salt Creek Watersheds. Haskins Creek and
Palmer Creek are the most impaired by stream flow.

The Oregon Water Resources Department (OWRD) and Oregon Department of Fish and
Wildlife (ODFW) jointly identified 37,599 acres in the Lower South Yambhill-Deer Creek
Watershed as high priority for water availability. Ranked by ODFW on habitat characteristics
and by WRD on flow, these are priority areas where OWRD will have specific activities each
year aimed at restoring flow, such as leasing in-stream water rights, obtaining cancelled water
rights, and where ODFW will target habitat restoration/protection.

Geographic Priorities:

North Yambhill subwatershed —Haskins Creek

Lower Yamhill subwatershed — Palmer Creek

Deer Creek subwatershed

Willamina subwatershed

Lower Mill Creek drainage

Urban areas

*All areas: Priorities for monitoring stream flow, as little data is available.

Considerations for project prioritization: impact of project implementation; willingness of
landowners/partners. Project types: Monitor summer stream flow, identify key areas for
implementing flow related projects; encourage leasing or donation of in-stream water rights;
protection and identification of functional wetlands, education about water conservation;
development of partnerships with OWRD, SWCD'’s, NRCS, ODA, Drinking Water Task Force,
Oregon Water Trust and others in the following matters: identification and development of
future off-stream storage sites, improvement of irrigation efficiency; identification of important
groundwater resources in the basin, understanding of significances of groundwater/surface
water interaction.

TERRESTRIAL

Riparian areas

This habitat is a priority due to importance in connecting other quality habitats, providing
essential habitat to focal species, fish, and its impact on water quality.

Focal species: Bald eagle, Red-eyed vireo, Willow flycatcher, American beaver, Coastal Tailed
Frog.
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Geographic Priorities: All areas, especially mid to lowlands, with high ecological priority in
the following subwatersheds that have high suitability for focal species: North Yamhill &
Chehalem.

Considerations for project prioritization: Acres of habitat restored/protected, opportunity for
education and community involvement, connectivity to other quality habitats, and connectivity to
other projects, cost and funding available, maintenance needed and landowner interest. Project
types: Eradicating invasive plants, planting native species, education to landowners on
restoration methods, education to landowners on incentive programs; native seed collection and
propagation (See restore riparian are function in Aquatic section).

Wetlands, Ponds and Floodplains

Wetlands were once extensive along most of the lower watershed, in the form of cutoff oxbows,
side channels, wet prairies, seasonal seeps, marshes and ponds. These features provided water
storage in the dry season, flood reduction, and refuge habitat for fish species.

Over the past century and a half, wetland acreage has been significantly reduced for agriculture
and development, through filling, draining and tiling. Wet prairie is a type of wetland that is

now almost non-existent in the watershed. It once played a significant role in providing habitat
for fish and other wildlife, off-channel storage of flood waters, and groundwater recharge to the
system during low flow summer months. Wetlands can provide off-channel rearing habitat,
which is often a limiting factor for juvenile fish survival, and are also a great filter/sink for runoff
and pollutants.

Wet Prairie is a top priority due to the listed plants and candidate-listed wildlife species and due
to the extent the habitat has been highly impacted compared to the historic extent. Key incoming
knowledge: USFWS Willamette Prairie Recovery Plan, 2005. Wetland, ponds and floodplain
habitats are considered priority for restoring habitat and watershed processes. Projects may
address focal habitats with consideration given, but not limited to the following species: Green
Heron, purple martin, western pond turtle, wood duck, and migratory birds, Osprey, Common
Yellowthroat, Nelson’s Checkermallow, Northern Harrier, and Red Legged Frog.

Geographic Priorities:

Lower reaches of subwatersheds:
Lower South Yamhill/Deer Creek
Mill

Salt

Lower Yambhill

North Yambhill

Chehalem

Considerations for project prioritization: Acres of habitat restored/protected, known presence of
focal species, opportunity for education, opportunity for community involvement, connectivity to
riparian areas and other quality habitats, connectivity to other projects, cost and funding
available, maintenance needed. Project Types include: Landowner education/outreach, habitat
restoration, protection, and monitoring, wetland enhancement; removal/fill of artificial drainage
structures, invasive species removal and placement of habitat structures
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Uplands

Terrestrial upland habitat has been altered by land use and management. The lower portions of
the watershed were once home to extensive oak savannahs. Upland forests are now mostly
managed for timber production. Oak savannah habitats which were historically burned by
indigenous peoples are now encroached on by conifer forests or converted to agriculture,
vineyards, or other uses. Because of conversion of oak woodlands, upland prairies and
savannahs, several species that depend on those habitats are now listed as threatened, endangered
or at-risk. The Fender’s blue butterfly that depends on the Kincaid’s lupine of upland prairie
habitat is listed as endangered by the Endangered Species Act. Additionally, eight other species
are listed as rare, threatened or endangered. The BLM lists another 16 special status species and
seven sensitive species in the watershed.

Upland prairie & oak savannah

This habitat is a high priority because of the number of listed species, the extent to which the
habitat has been and is predicted to be altered and eliminated. Key incoming knowledge:
USFWS Willamette Prairie Recovery Plan, 2005. Because of the limited technical support
currently available for such projects, the YBC will focus most of its efforts on providing
landowner education and building technical resources and partnerships for restoration projects.
Focal species: American kestrel, western meadowlark, western rattlesnake, black-tailed
jackrabbit, Taylor’s checkerspot, Fender’s blue butterfly, Kincaid’s lupine, white rock larkspur,
white-topped aster, and western bluebird.

Geographic Priorities:

Deer Creek/Lower South Yamhill

Upper South Yamhill

North Yamhill

(Salt Creek, Lower Yamhill River Subwatershed, Mill Creek, Chehalem, Willamina)

The Deer Creek drainage is of high priority because of known occurrences of Fender’s Blue
Butterfly and habitat for other species. There are also significant conservation opportunities
here in working with private and public landowners on habitat restoration and water
availability.

Considerations for project prioritization: Amount of habitat restored/protected, known presence
of focal species, opportunity for education, opportunity for community involvement, connectivity
to riparian areas and other quality habitats, connectivity to other projects, cost and funding
available, maintenance needed. Project Types: Education/outreach; reduce and control
invasives, controlled burning, conifer thinning, planting and re-vegetation, reintroduce native
forbs and especially nectar plants, planting oaks.

Oak woodland

This habitat is a priority as conifer encroachment of this habitat is significant in the basin as
well as conversion to other land uses.

Focal species: acorn woodpecker, chipping sparrow, white-breasted nuthatch, alligator lizard,
sharptail snake, western gray squirrel, western wood pewee.
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Geographic Priorities:
Chehalem

Willamina

North Yambhill

Considerations for project prioritization: Acres of habitat restored/protected, known presence of
focal species, opportunity for education, opportunity for community involvement, connectivity to
riparian areas and other quality habitats, connectivity to other projects, cost and funding
available, maintenance needed. Project Types: Vegetation Management: thinning, encourage
high biodiversity; controlled burning.

Old growth forest

This habitat is less of a priority as remaining stands are already somewhat protected and
managed for habitat values by BLM, ODF, and CTGR; there is not a significant amount in the
Yamhill and Chehalem Watersheds relative to other basins.

Focal species: Pileated woodpecker, Northern spotted owl, olive-sided flycatcher, red tree vole.

Geographic Priorities:
BLM Late Successional Reserves,
Private owned forest lands (Weyerhaeuser and Stimson Lumber).

Considerations for project prioritization: Acres of habitat restored/protected, known presence of
focal species, opportunity for education, opportunity for community involvement, connectivity to
riparian areas and other quality habitats, connectivity to other projects, cost and funding
available, maintenance needed, presence of focal species.

Mixed Forest (Douglas Fir/Big leaf Maple/Oak)

This habitat is a priority for wise use as most of the uplands are of this habitat type and the
affects of poor management has impacts on water quality and aquatic habitat.

Geographic Priorities:
Upper Willamina
Upper Mill

North Yamhill
Chehalem

Considerations for project prioritization: Acres of habitat restored/protected, known presence of
focal species, opportunity for education. Project Types: Recognition of good management
practices, encouragement of good management practices, education to forestry/small woodlands
groups on watershed impacts.
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Watershed Council

Criteria to identify and prioritize habitat restoration

Please see the following Project Priority Evaluation Sheet, which was developed in the 2005
Action Plan process.

References
Yamhill Basin Council Action Plan, 2005
Willamette Subbasin Plan, Draft

Geographic Priorities

In combining the processes of developing this Action Plan and the Willamette Subbasin
Priorities planning project, the YBC has been able to study indicators of watershed health and
develop geographic priorities for projects addressing these. These priorities were developed
using the following sources of input:

» Watershed assessment matrix to compare watershed factors between the eight different
watersheds.

» Information provided in the Willamette Subbasin Plan, including habitat for and presence
of focal species, conservation and restoration opportunities, priority conservation areas
and priorities for restoring fish habitat.

» Presence, area, and land area percentage of conservation and restoration opportunities by
type in each watershed.

» Local input from council members and partners.

Within the context of the larger Willamette Basin, these priorities reach for maximum watershed
benefits to the Yamhill Basin and the greater Willamette Basin. Further discussion between
stakeholders and watershed groups of the Willamette Basin will likely alter and fine-tune these
priorities. The geographic priorities for the Yambhill Basin projects are highlighted in the
following summary table and subsequent maps by the following action opportunity categories:
water quality, stream flow, riparian health, aquatic, and terrestrial habitat (oak woodlands, wet
prairie, upland prairie/oak savanna, wetlands and ponds, and floodplains).
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Table Al: Summary of YBC Geographic Priorities

Upland
Fish Aquatic | Wetlands .. Prairie/ Oak .
Watershed Name Passage Habitat | and Ponds Wet Prairie Oak Woodland Floodplain forest
Savannah
Lower South Yambhill Medium High High Highest Highest High Priority in lower
River/Deer Creek Priority Priority Priority Priority Priority Priority subwatersheds
Medium- . . Medium- Medium- Priority in lower
Mill Creek High Dighest | HIBh - High High Mill and
Priority Y Y Priority Priority Gooseneck
1 ot High Highest Highest High High High Priority in lower
North Yamhill River Priority Priority Priority Priority Priority Priority subwatersheds
Medium- Highest High High High Priority in lower
Salt Creek High Priority | Priori Priori Priori Salt
Priority y v v v
Upper South Yambhill Highest Highest High High Highest
River Priority Priority Priority Priority Priority
Medium- | .oy High Medium- ¢, ) High Priority in lower
Chehalem Creek High Priority | Priority | L&D Priori Priori Chehalem
Priority Y Y Priority v v
. . . Medium- . C
WilaminaCreck | Hh Mo e ™ rrtioin
Y Y Y Priority v
. Medium- .
Yambhill River gh - High gh, Priority
Y Priority i

Table Al (cont.): Summary of YBC Geographic Priorities
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‘Watershed Name Water Quality Stream Flow Riparian Health
Highest Priority in Ballston and Muddy Creek
Lower South Yambhill Improve water High Priority in Deer Creek drainage, Drainages, ngh I_’rlorlty 1 M¥ddle and Lower
River/Deer Creek quality unknown elsewhere (more data needed) Deer Creek, Medium Pr1(_)r1ty inS. .
Yamhill/Rock Creek drainage; and Protect in
Upper Deer.
. Improve water Med1um—H1gh PrlonFy mn Lower_ Mill Highest Priority in lower Mill Ck. Drainage;
Mill Creek quality drainage, unknown in upper Mill (more High Priority in Upper Mill Ck. Drainage
data needed) ’ ’
Highest Priority in Haskins Creek and
Middle N. Yambhill drainages, High
1 s Improve water Priority in Turner Creek, Medium High Priority throughout. Highest Priority in
North Yamhill River quality Priority in Upper N. Yambhill drainage, Lower N. Yamhill and Yamhill Creek
and unknown elsewhere (more data
needed)
Salt Creek Impr.ove water Unknown (more data needed). H%ghest _Pr1_or1.ty in Lower _Salt and Ash Creeks;
quality High Priority in upper drainages.
Protect water
quality in Upper Protect in Rock, Rogue and Upper Agency
Upper South Yamhill Agency Ck. Creeks, High priority in Upper S. Yamhill and
River subwatersheds and | Onknown (more data needed). Rowell Creek, Medium-High Priority in Gold
Improve Creek.
throughout.
Chehalem Creek Unknown (more data needed). Hl_gh'Prl'orlty n Chehalgm Ck. drainage, Highest
Priority in Hess Ck. Drainages.
Highest priorities in East Ck and lower
Willamina Creek Medium-High Priority throughout. Willamina drainages, medium priority along
upper Willamina and Coast Ck. Drainages
. C . Highest Priority along S. Yambhill and lower
Yamhill River High Priority in Palmer Creek drainage, Yambhill Rivers, High Priority in Palmer Ck.

unknown elsewhere (more data needed).

drainage
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Molalla River Watershed
Restoration Priorities

AQUATIC

Focal species: Spring Chinook salmon (migration, spawning, and rearing) winter steelhead
(migration, spawning and rearing). Resident and fluvial cutthroat trout are present. Oregon
Chub were historically present and could be reintroduced. Pacific lamprey and western brook
lamprey are present and spawning in the basin.

Watershed Connectivity

Culverts and diversion structures

Geographic Priorities:
There are numerous culverts in the watershed that are fish passage barriers. There are probably
some unscreened diversions on the Molalla River and some of the lower tributary streams.

Watershed Process & Function

Ensure adequate water flow

Geographic Priorities:
The highest priorities for flow restoration in the watershed are the lower Molalla River and Milk
Creek (highest).

Restore and protect riparian area function

Geographic Priorities:

Riparian function is reduced throughout the watershed. There is a greater proportion of the
impacted riparian areas in the lower watershed, where there is reduced width and connectivity,
and issues with weed species. Priority areas for restoration include Milk, Cedar, and Canyon
Creek subwatersheds. Invasive (exotic) plants affect riparian function and all other habitats.

Restore channel complexity

Geographic Priorities:

Loss of large wood within stream channels contributes to lowered channel complexity,
particularly in the lower Molalla River and the subwatersheds where private lands are
concentrated. Channels in the lower portions of the Molalla River, particularly near the city of
Molalla and some of the lower tributaries (particularly Milk Creek), have been simplified as a
result of revetments and other actions.
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Water Quality

Water Temperature

Geographic Priorities:

Lower watershed tributaries and Molalla River, particularly the Milk Creek subwatershed. It is
important to combine restoration of riparian canopy cover with improvements in summer flows
to maximize stream temperature improvements.

Bacteria

Geographic priorities:
High bacteria levels have been observed in the lower Molalla River.

TERRESTRIAL

Priority Terrestrial habitats for restoration:
Upland prairie

Oak savannah and oak woodlands
Wetlands and wet prairie

Riparian and bottomland forests

Geographic Priorities:
Lower watershed.

Invasive Plants

Geographic Priorities:

Invasive plants are the greatest threat in the lower watershed, but they are a problem throughout
watershed. Invasive (exotic) plants affect all terrestrial habitats. It is important to track the
extent of invasive plants through surveys of Japanese Knott weed and other species.

References
Lower Molalla and Milk Creek Watershed Assessment, 2005.

Willamette Subbasin Plan, 2004.

Willamette River Basin Restoration Priorities: Watershed Summaries — December 2005 Page 69



Pudding River Watershed

Pudding River Watershed
Restoration Priorities

AQUATIC

Focal Species:

Spring Chinook Salmon, Winter Steelhead, and cutthroat trout. Native runs of anadromous fish
are thought to have occurred in Butte, Abiqua, Silver Creeks. Pacific and Brook lamprey are
also thought to exist within the subbasin. Oregon Chub once existed in the subbasin and could be
reintroduced.

The Council’s highest priority is to complete the Pudding River Watershed Assessment. 7/e
assessment (scheduled for completion in December 2005) will provide more information on
aquatic habitat restoration priorities and geographic focus areas for projects.

Connectivity/Passage
Geographic Priorities:
Upper basin

Butte Creek

Abiqua Creek

Silver Creek

Considerations for project prioritization: The Cascade foothill streams of the Pudding basin,
particularly Butte, Abiqua, and Silver Creeks are productive for salmon because of their
spawning gravels and clear spring-fed streams. There are a number of river miles above each
dam on three creeks that have current or historic fish use where access could be improved before
the streams have significant impassable falls.

Work to improve fish passage at Abiqua, Butte and Silver Creek Dams, which all have fish
ladders with poor attraction and do not function at all during low flow conditions. The Silverton
Water Supply dam fish ladder on Abiqua Creek is the highest priority for a remedy.

Complete ground truthing of potential culvert blockages that are identified in the Watershed

Assessment. Few blockages are anticipated in the lower basin because of the low overall
gradient of the valley floor streams.
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Watershed Process & Function

Temperature, streams flows, and limited wood/complexity in channels are limiting factors for
Jjuvenile salmon trout use in lower basin stream during warm season.

Ensure adequate water flow
If flow is a primary factor in high summer temperatures, ensure flow, especially in late summer.

Geographic Priorities:
Lower Basin

Low portions of tributaries draining the western Cascades (e.g., Rock, Butte, Abiqua,
Silver, and Drift Creek

Considerations for project prioritization: Stream flow relates to water temperatures and other
water quality parameters. Work to provide information on flow levels and irrigation needs in
lower subbwatersheds. Work to improve instream flows.

Restore riparian area function
Geographic Priorities:
Lower Basin

Lower portions of tributaries draining the western Cascades (e.g., Rock, Butte, Abiqua,
Silver, and Drift Creeks)

Considerations for project prioritization: Shade, which relates to water temperatures, and large
wood in streams are limiting factors that need to be address through riparian restoration.
Restore riparian area function by promoting restoration plantings and demonstration sites. Work
to educate the public about the threats posed by invasive weeds in the watershed.

Restore channel complexity
Geographic Priorities:

Low portions of tributaries draining the western Cascades (e.g., Rock, Butte, Abiqua,
Silver, and Drift Creeks)

Considerations for project prioritization: Limited large wood in stream is a key limiting factor,

influencing channel complexity, deep pools and spawning gravels. The focus for improving
channel complexity should be on key winter steelhead spawning and rearing areas.
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Water Quality

Primary water quality issues are temperature (see riparian function), chemical runoff, and
sediment delivery to stream channels.

Geographic Priorities:

Lower Basin
This will involve working primarily with agricultural interests, but also municipalities
such as the city of Salem and Woodburn.

Lower portions of tributaries draining the western Cascades (e.g., Rock, Butte, Abiqua,
Silver, and Drift Creek
This will involve working primarily with agricultural interests (primarily Christmas tree
farms), rural residential areas, and municipalities such as the city of Silverton

Considerations for project prioritization: Work to engage landowners, municipalities and other
stakeholders in improving water quality by advocating BMPs that reduce chemical runoff and
soil loss such as filter strips, grass ditches, increased riparian buffers, streamside shading and
restored wetlands.

TERRESTRIAL

Information for the watershed assessment and other studies will be integrated in order to provide
a context for prioritizing terrestrial habitat restoration priorities. The lower Pudding River
Watershed historically had extensive wetland areas, bottomland forests along the river, wet
prairies, and oak woodlands.

Wetlands

Oak Woodlands

Bottomland Hardwood and Riparian Forests
Wet Prairie

Upland Prairie
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Glenn-Gibson Creek Watersheds
Restoration Priorities

AQUATIC

The Glenn-Gibson watershed is experiencing rapid urban growth in the upper western portions
of the watershed. This urban growth is affecting aquatic habitat and water quality through
increased runoff from impervious surfaces and increased sediment input from construction,
roads and higher peak flows.

Connectivity/Passage

There are a number of dams and other obstructions in the watershed. The most down stream
obstruction is Salemtowne pond, which has a fish ladder that is passable if it receives adequate
maintenance. There are also numerous culverts at road crossings.

Watershed Process & Function

Increased impervious surfaces and urban runoff
Increased water flows down channels and sediment delivery to wetlands. There is a need to
decrease impervious surfaces and control runoff-

Geographic priorities:
Throughout the watershed
Restore riparian area function
Geographic priorities:
Throughout the watershed

Current riparian corridor and wetland restoration work: Focus: Brush College Park

Considerations for project prioritization: Water temperature and sediment control issues are
important considerations. Invasive weeds are an issue.

Channel complexity

Channels have been modified and there has been loss of wood and other structures in the
streams. Wood continues to be removed from streams to improve flood conveyance. The council
has worked with the City of Salem to increase knowledge of the stream cleaning team to improve
selectivity in removing/leaving woody material. There is also potential for restoring channel
complexity in the lower and mid reaches of the watershed through partnerships with landowners
by placement of woody material, boulders and creation of off-channel habitats.
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Water Quality

Dissolved oxygen and water temperature are limiting factors. Loss of riparian shade and
impervious surfaces are contributing to water temperature increases.

Decrease water temperature and increase dissolved oxygen by decreasing impervious
surfaces and increasing retention of stormwater in constructed facilities and restored
wetlands. Protecting and restoring upland areas that receive and store precipitation and
wetlands in the upper/middle watershed is critical to maintaining summer stream flows
to improve water quality.

Geographic Priorities:
Throughout the watershed

References
Pringle, Claggett, Glenn-Gibson and Mill Creeks Watershed Assessment, 2002
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Salem-Keizer Area Watersheds
Restoration Priorities

AQUATIC

Small urban streams with impaired aquatic and terrestrial habitats are further stressed through
residents’ recreational interactions especially children who are drawn to the waters. Impacts
include the pursuit and capture of fish, frogs, and crayfish by hand or rod (often leading to their
demise), creating fish passage barriers through construction of rock dams, and increasing
bacteria levels through feeding large numbers of ducks and geese. Mill Creek’s wildlife may also
be stressed through local youths’ summertime inter-tubing. Studies quantifying these collective
impacts are not available.

While recognizing that Salem area streams have a significant number of severe limiting factors
for native cold-water fish, sustainable water quality has to be the prime watershed restoration
priority. Without adequate water quality other restoration efforts will not produce optimum
benefits.

Claggett Creek’s headwaters include the Landcaster Mall’s parking lot in SE Salem. Mill Creek
receives a substantial infusion of high quality water from the upper North Santiam River at
Stayton. If Claggett Creek was regularly monitored for water quality its turbity, temperature,
metals, and other measurements would far exceed Mill Creek’ data.

It has been documented that pesticides impact native fish behavior directly and habitat indirectly
through impacts on potential food sources. Some pesticides accumulate in tissues and
concentrate in the food chain. Pringle Creek has a 303-(d) listing for pesticide and other

Salem Keizer streams may be listed if monitoring efforts included pesticide detection. For related
pesticide study citations review the Northwest Alternatives to Pesticides website.

Informally Salem Keizer groups have identified some restoration priorities for their
watersheds:

Claggett Creek Watershed Council
Members continue to be involved in restoring wetlands in the Keizer area.

Pringle Creek Watershed Council
Members have expressed ongoing interest in controlling invasive plant species and conducting
native plantings in headwaters.

Mill Creek

Participants are involved in mitigating for transportation and economic development impacts in
the Mill Creek watershed.
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Greater Salem-Keizer Area Watershed Councils
Approach and criteria to identify and prioritize restoration efforts

Unfortunately the combined watershed assessment did not include channel habitat data for the
covered watersheds. No watershed action plans have been initiated and completed for the
covered watersheds. Given the scale of limiting factors described in the draft Sub-basin Plan
prioritizing the whole range of potential projects will be challenging.

Pringle, Claggett, and Mill Creek watershed members have access to recommendations and early
action items contained in their combined 2002 watershed assessment document. The draft WRI
Sub-basin Plan identifies limiting factors for the Salem Keizer area watersheds utilizing the EDT
approach.

In addition, a consultant is producing a Pringle Creek habitat assessment due soon and Salem
Public Works will be producing watershed management plan for Pringle Creek.

The Claggett Creek Watershed Council continues to secure fiscal resources for the development
of their watershed action plan.

The Pringle Creek habitat assessment funded by Salem public Works has not been
completed at this time.
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Rickreall Creek Watershed
Restoration Priorities

AQUATIC

The Rickreall watershed provides habitat for several salmonids including Winter Steelhead,
Cutthroat Trout, Coho and possibly juvenile Chinook. Fish surveys have also revealed other
species of interest including Pacific Lamprey, Sand Rollers and Oregon Chub.

Connectivity/Passage

There are a number of dams, culverts and other obstructions in the watershed. On the
mainstem there are two significant barriers. A concrete low water ford at RM 7.5 is partially
passable but is a barrier to all species at some life stage and/or flow level. An earthen dam
creating Mercer Reservoir at RM 26 is impassible to all fish. Several of the tributaries
containing spawning and rearing habitat are also partially blocked by culverts and other
obstructions.

Geographic Priorities:

To open steelhead and cutthroat habitat to free passage by juveniles and adults by addressing
passage at the lowest mainstem barrier first and then in the tributaries with the best current or
potential habitat. The council also maintains a conversation with the City of Dallas and partners
about long-term options for passage above Mercer Reservoir.

Watershed Process & Function

Through riparian plantings and weed abatement projects, the Council is improving both aquatic
(steelhead) and terrestrial habitats.

Ensure adequate water flow

Increasing summer stream flows in the Rickreall Watershed is considered an area of priority
(303d list). During the summer months, the flows are low and this is contributing to higher water
temperatures. Water conservation efforts, increasing municipal storage capacity and restoring
wetland/upland function will help retain water during the critical summer months and riparian
plantings will help shade the stream.

Geographic Priorities:

Throughout the watershed. (see Water Quality)
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Restore riparian area function

Large wood is lacking in most areas below the reservoir. This is primarily due to a combination
of loss of large conifers in the riparian areas and the reservoir preventing the movement of
coarse woody material downstream

Geographic Priorities:
Riparian function is most limited in areas below the reservoir.

Considerations for project prioritization: Areas adjacent to, or upstream from steelhead habitat.
Combine riparian plantings with weed management.

Weed management
Focus on invasive weeds with small populations that may be eradicated or controlled such as
Japanese Knotweed and on pervasive weeds in sensitive areas.

Geographic Priorities:

Throughout the watershed in riparian areas and along roadways which can spread invasive
weeds through runoff and transportation on vehicles, animals and people.

Channel complexity
Channels have been modified and there has been loss of wood and other structures in the

streams as well as significant reaches of entrenchment that lead to loss of connectivity with
floodplain and off-channel habitat.

Geographic Priorities:
Steelhead rearing habitat

Currently pursuing stream channel reclamation in Forestry Creek.

Water Quality

Water temperature and flow modification are two factors limiting water quality. Loss of riparian
shade and low summer flows are contributing to water temperature increases. Rickreall Creek
is on the 1998 303(d) list for temperature and flow modification.
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Geographic Priorities:

Temperature is most limiting in the middle and lower reaches of the watershed. Projects in
these reaches focus on restoring riparian shade, reducing illegal withdrawals of water and
increasing wetland and riparian function. Projects in the upper reaches of the watershed focus
on increasing summer streamflow by working with the city on studies that would increase
storage capacity to allow more instream flow and identifying potential sites to increase upland
infiltration.

References

Rickreall Watershed Assessment, Rickreall Watershed Council and Ecosystems Northwest,
2001

Rickreall Watershed Action Plan, Rickreall Watershed Council, 2003
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North Santiam River Watershed

Restoration Priorities

The council has divided the watershed into 4 geographic areas based on fifth field
hydrologic units as follows: the Lower Reach from Lyons to the Willamette, the Middle
Reach from Detroit Dam to Lyons, the Little North Fork and the Upper Reaches that
includes 3 fifth fields above Detroit Dam.

AQUATIC

1. Connectivity/Passage

a. Fish passage and habitat connectivity
Geographic Priorities: Lower and Middle Reaches.

Considerations for project prioritization: Address fish passage barriers.
Provide passage for migrating fish and access to off-channel habitats.

2. Watershed Process & Function

a. Ensure adequate water flow

Geographic Priorities: Entire watershed. Withdrawals in Lower Reach
were identified in the assessment as a high priority.

Considerations for project prioritization: Find water rights available for
instream to improve water quality and quantity. Install water conserving
irrigation. Educate citizens regarding water conservation.

b. Restore channel complexity
Geographic Priorities: Lower and Middle Reaches.
Considerations for project prioritization: Restore off-channel,
backwater and wetland habitats. Reconnect channels with the floodplain.

Add large wood and/or boulders to create channel complexity and pools.
Restore historic channels.

c. Restore riparian/floodplain function

Geographic Priorities: Lower and Middle Reaches.
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Considerations for project prioritization: Restore native riparian
vegetation, especially riparian forests and wetlands, to increase large
wood recruitment, provide shade to protect water quality reconnect
floodplain to streams. Use fencing to protect vegetation. Remove riprap
and dikes when possible to reconnect stream channels with floodplain.

d. Noxious weed eradication
Geographic Priorities: Entire watershed.

Considerations for project prioritization: Remove invasive species and
replant with natives. Restore riparian and wetland vegetation.

3. Water Quality

a. Temperature
Geographic Priorities: Lower and Middle Reaches and Little North Fork.

Considerations for project prioritization: Add buffers to riparian areas,
secure instream water rights, install water conserving irrigation, use
fencing and off-channel watering to protect riparian vegetation, help
landowners set up conservation easements to protect riparian areas,
educate and help landowners implement Best Management Practices, etc.

b. Turbidity

Geographic Priorities: Entire watershed. Concern is primarily to protect
drinking water beneficial use. Areas of particular interest for producing
sediment are the Little North Fork, Sevenmile Creek, Rock Creek and
Blowout Creek.

Considerations for project prioritization: Educate and help landowners
implement Best Management Practices to reduce erosion associated with
timber and agricultural practices. Reconstruct, decommission and/or
obliterate roads that are possible sediment sources.

c. Other Water Quality Parameters: Nutrients, E. coli and Toxics from
Pesticides

Geographic Priorities: Primarily Lower Reach.
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Considerations for project prioritization: Collect data and design
projects as needed to address concerns. Educate and help landowners
implement Best Management Practices to reduce inputs.

Terrestrial/Upland

1. Habitat Structure/Function

a. Restore habitat structure
Geographic Priorities: Entire watershed.
Considerations for project prioritization: Oak savanna in the Lower
Reach and late successional conifer forests in the remaining watershed
areas.

b. Noxious weed eradication

Geographic Priorities: Entire watershed.

Considerations for project prioritization: Remove invasive species and
replant with natives to restore upland vegetation.

2. Habitat Connectivity

a. Road impacts

Geographic Priorities: Entire watershed, primarily timber areas (North
Fork, Middle Reach and above Detroit Dam).

Considerations for project prioritization: Restore habitat connectivity

for upland species through road reconstruction, decommissioning and
obliteration.

3. Habitat Quality

a. Recreation impacts

Geographic Priorities: North Fork and above Detroit Dam.
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Considerations for project prioritization: Trash pick-ups. Dispersed recreation site
rehabilitation and hardening, riparian planting, sediment control and traffic control within
riparian areas. Education, rehabilitation and monitoring should be completed to
implement these.

North Santiam Watershed Council

Approach and criteria to identify and prioritize restoration efforts

The Council is in the process of developing a prioritization process and action plan. The
following are the principles and criteria the Council has identified and ranked (one being
the most important).

Overarching Principles:
e |dentify and protect existing high quality resources (e.g. habitat, water quality,
etc.).
¢ Reconnect existing high quality resources.
e Restore process/function to restore watershed resources.
e Restore specific sites that will address high priority concerns for the watershed.

Criteria:

1. Does the proposed project have a likelihood of success?

2. |s the proposed project technically or practically feasible?

3. Is there a presence of fish or other endangered or threatened species at the
proposed project site?

4. Is the proposed project site adjacent to location of current