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In March 2003 the City Council adopted the Phase 1 Report t o
Council on the Project Goals recommending that the Parks Bureau
take the lead on the development of the Greenway Development Plan
(GDP). The GDP, under Title 33, would embrace a more holistic and
integrated approach and encourage innovation, flexibility,
public/private partnerships and design excellence. The South
Waterfront Plan described the Greenway Development Plan as
follows: To achieve the highest quality greenway for South
Waterfront, there is strong interest in designing the greenway as a
unified whole with participation by all stakeholders. In addition, the
plan can provide certainty over time for property owners, as well as
efficient and coordinated permitting while ensuring a clean and
healthy river for fish, wildlife and people. There are several key
issues within the GDP; meeting the (5) objectives of the City’s River
Renaissance program, integration of river and upland habitat with
high-density urban development and connectivity to the City’s
existing pedestrian and bike trail system. After 1.5 years of intense
work the GDP Design Elements has been completed and generally
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accepted by all stakeholders. The Parks Bureau creation of the GDP
included several other Bureaus’ working in partnership with each
other and with effected property owners, stakeholders, the general
public and PDC. The principal Bureau’s included Planning, PDOT,
PDC, Environmental Services, Development Services and the Office
of Sustainable Development.
The Council’s adoption of the design plan through resolution will be
the first step in a validation of the design efforts as the first step in
multi-step adoption process. The subsequent elements will include an
implementation component for acquisition, capital improvements,
governance and O&M concerns. These elements will also be merged
with a plan by the Bureau of Planning and Development Services to
create a codification and design guidelines proposal to be integrated
into Title 33 through Council
Greenway Civic Beach, Lawn and Plaza at the end of Gibbs
action under Ordinance in the late spring of 2005. The final adopted
GDP is intended to enliven and beautify the district while the
aspirations for the greenway reflect local commitment and efforts to
revitalize the Willamette River as a healthy natural system and to
create a continuous trail and places for the public to enjoy the river.
Sustaining the quality, beauty and safety of the South Waterfront
Greenway is a critical issue for the city, the adjacent property owners
and the users, humans, fish and wildlife.
Support the upcoming resolution before Council for adoption of the
South Waterfront Greenway Development Plan design concept with
additional support to continue to develop the implementation strategy
and codification work to complete the entire plan before Council in
the late spring of 2005.

South Waterfront Greenway Development Plan
Innovation, flexibility and design excellence were brought to task in
the planning and design approach to the GDP. Based on an open
competitive Request for Proposals process, the final consultant team
selection of Portland's Walker/Macy Landscape Architects and Urban
Designer with Thomas Balsley Associates of New York. The
combination of the local skilled knowledge and technical base of
Walker/Macy with the internationally know waterfront design talents
of Thomas Balsley Associates. Charged with the task of balancing
and integrating a proposed high-density urban community with that of
a functional wildlife habitat in a river environment, both located in a
former industrial landscape with brownfield characteristics.
With all but two buildings on two blocks designed within a 130-acre
district with only a street plan approved and a projected 15-20 year
build-out scenario, flexibility in design was critical to the success of
the overall Greenway Plan. This flexibility is best reflected in the
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'kit-of-part” for the urban and greenway interface area characterized
as the 15-foot minimum Universal Accessway (Figure XX). The
details of how the Greenway Plan design may respond to future sitespecific development proposals and transportation and development
capacity issues that will result from on-going studies in these
disciplines. Additional flexibility is also present in the current design
for the neighborhood and civic scale plazas, parks and gathering
nodes and overlooks. This is also true for the design of the Gibbs
Street Plaza between the OHSU Tram landing and the Willamette
River. Conversely, the GDP elements that require the greatest
adherence to the integrity to the current plan are those that address the
river bank and related upland Salmonid habitat conditions and the
dual trail system for pedestrians and wheeled vehicles such as bikes,
roller blades and skateboarders

South Waterfront Greenway Plan
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Forward
“Think of our life in nature-daily to be shown matter, to
come in contact with it - rocks, trees, wind on our cheeks! The
solid earth! The actual world! Common sense! Contact!
Contact! Who are we? Where are we?
- Henry David Thoreau
According to the 1986 President’s Commission on Americans
Outdoors, Greenways are nothing new. Historically, a greenway or a
similar form of open space used existing routes such as abandoned
rail lines and canal ways to create connections between places.
Described broadly as linear parks, open spaces and protected areas in
cities, suburbs or the countryside, they tend to draw and bring people
together and have the added benefit of providing open space and
protecting vital water resources for fish and wildlife and recreation
The historical roots of the greenway idea are over 100 years old.
They can be found in the concepts that define the Adirondack Park
Region, in metropolitan open space systems that where implemented
in a number of American cities in the late 19th and early 20th century.
Similar concepts can be also found in the greenbelt concepts
advanced by Ebenezer Howard in 1898. Howard was an early partner
of Fredrick Law Olmsted and they had worked on the first plans for
New York’s Central Park. The greenway concept also took root in
the early plans for linear parks for several units in the National Park
Service. In addition, the so-called greenline concepts that emerged in
the 1970’s contributed to the evolution of greenways. The awareness
of development and land ownership patterns in England and Wales
National Parks and the creation of the Scenic Rivers and Recreation
Trails programs by the US Congress in the 1960’s furthered the
discussion.

In Oregon, the concept of a Willamette Greenways took root in the
governor’s race of 1966 between Tom McCall and Robert Straub. At
a news conference in Portland then Secretary of State Straub
announced his concept to “Rediscovery the Willamette River”
through a system of trails for pedestrians and bikes that would stretch
from Eugene to Portland. While losing to McCall as Governor,
Straub’s idea was embraced by McCall. In 1967, Governor McCall
issued an executive order creating a “Governor’s Willamette River
Greenway Committee” The Oregon Legislature authorized passage of
a bill to create the Willamette River Park System based on the
recommendations of this committee. In 1976, the Land Conservation
and Development Commission (LCDC) established boundaries for
the Willamette Greenway. As a result of this early legislation in the
1970’s, 3 regional parks and 43 access areas were created. Since that
time, public perception of the value of the greenway has matured.
Recently, this change in values is most significant in Portland and the
Metro region as will be evident in the proceeding pages of this report.
On November 11, 2004 the Portland City Council adopted the city’s
River Renaissance Vision which embraced the Willamette River as
the city’s front yard and sets the broad range of goals for how
Portland embraces the concept of what role greenways play in the
future development of the city.

I.

Introduction

The Willamette River has always played a central role in the history
and growth of Portland and that of the State as a whole. This role has
become more critical in recent times since the river is also seen as an
open space, wildlife habitat, and recreation resource and as a key
element for fostering a sense of place in the community.
The South Waterfront Greenway Development Plan (GDP) has
achieved an integrated and balanced design that fuses the goal of
creating a new high-density urban community with the desire of the
public to create habitat in the Willamette River.
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The GDP project site is located along the western bank of the
Willamette River within the South Waterfront District. The District is
an approximately 130-acre site located adjacent the city’s central
district and just south of the Marquam Bridge in southwest Portland.
The greenway will be 1.2-miles in length and approximately 100-feet
wide, as measured from the March 2002 top of bank, and roughly 20acres. Combined, the greenway and district create one of the most
exciting design and development opportunities in Portland to date.
The district has the potential to reflect our commitment to both a
high-density urban community and exemplary treatment of the banks
of the Willamette River. Bringing these two elements together is a
stimulating design challenge that has very little precedent in the
community. Searching for examples of rivers that retain their natural
edge environment and fit into the urban fabric as they flow through a
city yields surprisingly little - the GDP is a unique opportunity to
create such a synthesis.

To date cities have built seawalls and rip rap edges to protect against
rivers and take advantage of rivers visual and recreational qualities
without consideration of their natural functions in the environment.
This lack of precedent of integrating a river’s natural condition with
an urban area increases the likihood that Portland can create
something new and valuable in the South Waterfront District.

View looking north over Ross Island and the
South Waterfront District toward Downtown
Portland
This Greenway Plan is the next step in the City’s commitment to
enhance the livability of South Waterfront District and to implement
the City’s commitment to the River Renaissance vision. The GDP
will promote a harmonious relationship between people and the river,
and to restore fish and wildlife habitat all through an exemplary
greenway design. This effort has involved an interdisciplinary city,
stakeholder and consulting team to synthesize the complexities of the
cultural, social, economic and environment factors and gives it
meaningful form.
Throughout the development of the City of Portland’s South
Waterfront Plan, cohesive design and development of the greenway
was a critical element. Significant effort by city staff and much of the
publics input focused on achieving a new approach to greenway
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standards and development in the South Waterfront District. A new
land use plan, adopted by the City in November 2002, envisions an
exceptionally vibrant, high density, mixed-use neighborhood with
10,000 jobs and more than 3,000 housing units. The neighborhood
will feature multiple transportation modes - streetcar with connections
to the Central City and eventually Lake Oswego, an aerial tram
connection to the District with OHSU on Marquam Hill, bicycles,
pedestrian on an exemplary riverfront greenway that connects to
regional trails and parks and open spaces throughout.

South Waterfront Plan described the Greenway Development Plan as
follows: “To achieve the highest quality greenway for South
Waterfront, there is strong interest in designing the greenway as a
unified whole with participation by all stakeholders. In addition, the
plan can provide certainty over time for property owners, as well as
efficient and coordinated permitting while ensuring a clean and
healthy river for fish, wildlife and people.”

Recent Project Background
The Central City Plan, adopted in 1988, called for the district to
transition from an industrial district to an urban mixed-use
community, however few changes occurred. The North Macadam
Framework Plan (1999) was developed as a guide to public and
private investment in the urban renewal district. In 2002, the South
Waterfront Plan was adopted as the land use plan for the area. South
Waterfront’s proximity to downtown, Portland State University, and
Oregon Health & Sciences’ medical and educational facilities on
Marquam Hill place it in center of Portland’s Science and Technology
Quarter.
On November 13, 2002 the City Council adopted the South
Waterfront Plan and the Zoning Code for South Waterfront. The
South Waterfront Plan calls for 10,000 jobs and a minimum of 3000
housing units to be added to the district by the year 2019. The area is
expected to be a vibrant mix of offices, educational and medical
facilities, condominiums and apartments, retail uses, an urban plaza, a
neighborhood park and an exemplary riverfront greenway.
The Code, Title 33.510, spells-out (3) options that a proposed river
front development can implement in the greenway; standard code
provisions, a discretionary design or, the as yet to be developed
“Greenway Development Plan”. Under a Phased scenario Council
directed staff create a South Waterfront (SWF) Project Goals Report,
Phase (2) as the Greenway Development Plan and Phase (3) as the
implementation strategy. In March 2003 the City Council adopted the
Phase 1 Report to Council on the Project Goals recommending that
the Parks Bureau take the lead on the development of the Greenway
Development Plan (GDP). The GDP, under Title 33, would embrace
a more holistic and integrated approach and encourage innovation,
flexibility, public/private partnerships and design excellence. The

The Future Vision
Challenged for two decades by brownfields concerns, multiple
ownership, a lack of basic infrastructure and an economic driver, the
first major redevelopment is now underway in the District. Within
the heart of South Waterfront, a major redevelopment project called
the Central District, spearheaded by Oregon Health & Science
University (OHSU), River Campus Investors (RCI) and North
Macadam Investors (NMI) is under development. OHSU intends to
expand its Central City campus from Marquam Hill into South
Waterfront, with additional research and academic space. The plan is
consistent with the City's vision of creating a research center and a
growing bioscience industry sector. As part of this vision, a tram will
knit together OHSU's campuses, shuttling researchers, physicians and
students between campuses within minutes, landing with 2-blocks of
the Greenway. The Central District will accommodate office and
laboratory jobs combined with condominium towers, apartments,
thriving neighborhood retail and services, an average 100-foot wide
Greenway, a neighborhood and pocket park and a conference hotel.
The Greenway and Central District parks system is intended to
promote livability in the district while the aspirations for the
greenway reflect local commitment to revitalize the Willamette River
as a healthy natural system and to create an excellent recreational
resource and connection to the river. These objectives will further be
evaluated as a creative response to the goals established in both the
Federal Clean Water and Endangered Species Act (ESA).
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Model of the South Waterfront Central District area viewing north
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Of more than thirty miles of Willamette riverfront in Portland, there
are a mere dozen public parks, half that many motorized boat launch
sites and only three of those are public. Boulders, riprap, stone walls,
brambles and steep slopes today line the shores but that’s no deterrent
to dreams of better access. People would like to connect to the
Willamette through waterside parks, trails, viewpoints, bikeways,
river taxis, ferries, docks and marinas. They appreciate that the river
can provide richly textured experiences with Festivals, Parks, Habitat,
Playgrounds and Shipyards, Restaurants, Art Centers and Urban
promenades. Even a wish for “a large, visible artwork to really define
the waterfront, like the Statue of Liberty does for New York and the
Opera House for Sydney.” Welcome to your river, Portland’s Front
Yard”.

Portland’s Research and Technology Center Concept

Portland’s River Renaissance
The South Waterfront Greenway is seen a critical element in the
implementation of the city’s River Renaissance Vision. During the
past century, the health of our rivers has been severely compromised.
At the same time, significant progress has been made in ending some
of the most destructive practices. To continue restoring our rivers,
streams and their watersheds, what’s needed is continued
commitment, an enthusiasm for innovation, an openness to
partnerships, an unprecedented level of public education, participation
and bridges that forge connections across boundaries. Portland has a
history that proves we’re up to the task. In 1974, Portland closed the
Harbor Drive Freeway on the river’s west bank now, Tom McCall
Waterfront Park is a place for concerts, festivals, dog-walking, rollerblading, sweetheart strolling, picnics, poems in stone, maritime
history, and is one of the most popular places in town.

Kayaking on the Willamette with Ross Island in the background
The River Renaissance Vision includes five mutually supportive and
interrelated themes:

1. Ensure a clean and healthy river system for fish, wildlife and
2. Maintain and enhance the city’s prosperous working harbor.
3. Embrace the river and its banks as Portland’s front yard.
4. Create vibrant waterfront districts and neighborhoods.
_____________________________________________________________________________________________________________________
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5. Promote partnerships, leadership, and education.
Bold concepts and ideas are also promoted in the River Renaissance
Vision. Ideas like restoring Ross Island as a natural area in the center
of the city, building a world-class monument in a prominent riverfront
location, and reconfiguring the I-5 Freeway to bring together both
sides of the Central City and revitalize waterfront districts. While not
possible today, these bold ideas were proposed to stimulate
imagination and prompt a community

II.

Environmental and Cultural History

The purpose of the Environmental and Cultural Developmental
History is to provide an overview of the historical elements of the
district to inform and give guidance to the design context of this
stretch of the Willamette Greenway. It is also intended to illuminate
important aspects that had a significant influence on the geography
and settlement patterns of history in South Portland that resulted in
the development patterns we see today. Another key intent of this
study to provide a context for greenway interpretation to bring this
unique history to life for the current city populous and future
residence of the district.

Environmental Development
The known environmental history of the South Portland area is scarce
with many factors remaining unknown. What is known is that over
10,000 years ago during the time of the Missoula Floods, the Portland
area was under several hundred feet of frigid water. As the waters
receded wildlife began to occupy the area. Shortly thereafter Native
Americans began to roam the region in search of game and slowly
occupy the region.
The toe-slope and riverbank of what would later become known as
Marquam Hill and the Willamette River proved to be the best location
for both wildlife and hunters to transverse north and south along the
bank of the river as they traveled between the Columbia River and the
fertile fishing grounds at Willamette Falls in Oregon City. In one
respect, it could be acknowledged that the future route of 99-West
and later Interstate-5 was established some 8,000 years ago.
Sketch Map of Portland c1850’s
discussion about what Portland’s riverfront can be in 50 years and
beyond.
While development of the South Waterfront Greenway has yet to be
realized, the plan exemplifies the River Renaissance approach by
striving to achieve multiple goals simultaneously. These include job
creation, the development of an exciting urban community, increased
riverfront access for Portlanders, innovative stormwater management
and enhancing fish and wildlife habitat.

Much of the Portland's downtown area north of the district was
covered by dense forest. A unique habitat area of riparian forest of
mixed conifer and deciduous trees marked the South Waterfront area.
It is highly likely that there were large expanses of thick Cottonwood
groves as well as substantial riverbank fluctuations of the Willamette
River’s flooding and course change activity. Based on postulations
from information gathered from soil conservation maps, vegetation
surveys, and watershed maps, it appears that streams drained from the
adjacent west hills down across the site to the Willamette River. The
pooling of water in a small depression area south of the Ross Island
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Bridge most likely held creek and flood water. It is understood that
this area was a naturally occurring seasonal wetland. This assumption
is supported by the accounts of early settlers and later property
owners who encounter pooling of water in this area.
As the population of Portland and the Northwest as a whole grew in
the middle to late 19th century the demands of commercial use of the
riverfront for industrial operations from the 1880s through the 1960s
brought tremendous modifications in the natural line of the riverbank
and radical changes in the environment. The review of existing
documentation completed in this report reflects present day Moody
Avenue was the original railroad alignment to the river’s original
bank. Wetlands were filled and waterways once feeding these
lowlands were diverted into storm outfalls. The undulating, irregular
form of the riverfront has evolved into a raised, flat and linear form
with artificial extensions into the river.
The stands of Cottonwood trees seen in historic photos that lined the
original low lands of the riverfront have all but disappeared. Former
and current manufacturing and industrial uses have left behind
significant contaminants contributing to an official Brownfield
designation for the district (South Waterfront Plan 2002).

Cultural Development
It is known that early Native Americans; Chinook, Clackamas,
Tualatin, Multnomah and many others utilized a trial paralleling the
river leading to the fishing grounds at Willamette Falls to the south.
There are no known Native American encampments at the district
site. The earliest known use of the South Portland area by non
indigenous people is in the 1830s when trappers and traders moved
along an established Indian trail located at the base of the West Hills.

South Portland viewing east over the Marquam Gulch to Ross Island

Its adjacency to the river allowed for easy trade and transportation of
goods. Portland’s first cabin, built in 1842 by William Johnson, a
former sailor on the USS Constitution in 1812, was located near the
area of SW Macadam and Gains. The cabin site may have also
proven to be a good location for travelers to cross the river to the East
bank due to the proximity of Ross Island.

South Portland’s waterfront has played a key role in the development
of the city. Its transformation from a natural flood plain, to farm, to
industrial land is a pattern that has shaped many riverfront cities in
the country. Early Portland was a western outpost for settlers seeking
to prosper in a vast wilderness. Their focus, which can be seen in the
history of South Portland’s development, was to utilize the primary
natural resource of the river and timberlands to fuel the development
of the city. South Portland played a key role in this development
providing an easily accessible riverfront for lumber mills,
manufacturing and transportation. The use of this one time lowland
for primary transportation routing, starting with a Native American
trail, evolving into a pioneer roadway, railway and now an interstate
highway, has had profound impact on the district and in the ongoing
evolution of Portland. Salvage yards, lumber mills and shipbuilding
governed the riverfront for decades. These uses fueled the economy
of the city and established its early identity as a vibrant industrial city
destined to grow and prosper.
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Given this robust attitude, natural resources were seen as materials for
fueling industry. Creeks and drainage in the district were redirected
away from industrial uses. The lowlands were constantly in flux,
being filled over 25 feet high, docks and piers constructed, inland
lagoons developed for log storage. Industrial activities continued up
until the beginning of the 21st Century at a smaller scale.

Zidell Marine operations at the Ross Island Bridge

South Portland c1900 to 1950’s
Zidell Marine is the last remaining such industrial use in the district.
Some of the industrial character of the area’s past can be seen today
in the landfills, abandoned docks and piers, and industrial remnants.

The upland Marquam Hill areas and the lowlands crossing the
Marquam Gulch to the north were developed into residential uses.
This area became known as South Portland, one of the original
districts to be incorporated into Portland. It was originally made up of
five individual communities: Fulton Park, Terwilliger, Lair Hill,
Corbett and South Portland. The South Portland area functioned as a
critical “gateway” and “stop over” neighborhood (Figure ?) for many
Jewish, Italian and Russian immigrants who arrived to find work in
the ship yards and lumber mills with affordable housing situated near
one another. This area supplied much of the needed working class
labor for the rapid growth in population and housing occurring in the
city from the 1880s through the 1940s. The river’s edge and adjacent
landscape played an integral role in furthering the development of the
city through maritime, commercial, industrial, and transportation
activities. This area was the threshold for passage between the central
business district of Portland and the agricultural activities of the
Tualatin Valley. To accommodate the industries, man-made
modifications in the landscape were made and brought significant
change to the social and cultural hubs of the area.
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additional committees were from, the Project Advisory Team
(PAT and the Partnership Group (PG).
x The PAT is comprised of project public/private stakeholders to
guide key project policy, planning and design direction.
x The PG is comprised of project public/private stakeholders to
guide the GDP implementation strategies. To direct the
interdisciplinary approach to the project the key stakeholder
Bureau’s that formed the City Corps, PAT and PG crafted goal
statements that reflect their approach to the greenway.
Aside from the goals stated previously regarding the River
Renaissance Vision, As the lead Bureau in the creation of the GDP
the goals of the Portland Parks Bureau offered a key to the design of
the greenway. While the goals of partner bureaus, stakeholder and
interested parties are incorporated in the design of the GDP, the full
text of these goals is stated in the report Appendix A.
Zidell Marine and Schnitzer operations c1970’s
This district served as a point of passage for north south travel and as
a valuable resource for its natural topography and strategic location
adjacent to the river and played an ever-evolving role in the
development of Portland. As it progresses now to a mixed-use
residential neighborhood it continues its direct link to the city’s
growth.

III. Greenway Development Plan Goals
Process
This section provides a basis for discussions revolving around
crafting a set of project goals. These goals are viewed from at least
three key perspectives; the view of the City Bureaus, the project’s
Stakeholders and, the goals for the Greenway Plan itself as stated in
the Report to Council – March 2003.
At the initiation of the
development of the Greenway Plan several committees were
established to help guide and comment on the progress of work.
x Among these; an 11- member City Corps team was formed. The
City Corps was organized under the Parks Bureau and comprised
of representatives from; the Bureaus of Planning, Development
Services and Environmental Services, Transportation, Sustainable
Development, Endangered Species Act program and the Portland
Development Commission. In addition to the City Corps, two

IV.

Key Design Program Concepts and Plan
Responses

Partnership

A collaborative partnership of citizens, neighbors,
businesses, community organizations, property owners, city bureaus,
and governments will help ensure that the resulting plan can be
implemented and has the necessary support. The formation and
function of the PAT and PG have achieved partnership goals, in part.
Further, the GDP process contained an expansive and inclusive Public
Involvement Program that is more fully described in a later section of
the report.

The River
Understanding the subtle influences of the Willamette River is an
important goal. The river itself is perhaps the most immutable and
most changing aspect of the greenway experience. Becoming aware
of its motion and rhythms can provide a moment of calm in an
otherwise hectic urban environment. The changing water levels and
colors, the reflections of sky and clouds, and the sounds of waterfowl
attract our attention and reconnect us to nature. The historic role of
the river to native peoples and prior generations can connect us to our
past. An imaginative Greenway can incorporate these aspects of the
river.
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2003
The Greenway Plan addresses these subtle aspects of the river by
accommodating wildlife habitat, human contact and establishing and
protecting significant viewsheds of the river and Ross Island. There
are several opportunities to access river overlooks and direct access
points to the river, especially at the “Civic Beach” and the 3 boat
docks.

Restoring the River Bank - Protecting the River
The River’s natural resource values will be recognized particularly in
the context of the larger Willamette Watershed. The opportunity to
improve natural conditions along the bank, in-water and adjacent
uplands will be taken. Access and views will be provided in an
integrated fashion. A goal of the GDP is to plant the bank with native
riparian plants, in natural plant communities. The bank can be graded
to a gentle slope providing visual or physical access to the water and
improved shallow water habitat for fish. Where there are
opportunities, in-water work to improve fish habitat will be created
and integrated into the overall design of the greenway. Particular
attention also will be paid to lighting and in-water structures, such as
covered docks, that can detract from habitat values. The desire to
provide access for people will be considered in the context of the
need to limit human disturbance in sensitive bank and upland habitat
areas as well as in the water at strategic fish habitat locations such as
shallow water habitat. In addition, the Greenway is considered by the
City to provide an opportunity to creatively integrate rainwater flows
with the natural and built environment. Creative treatment of
rainwater with swales and vegetated filters are an element of the
project. Rainwater will be managed in such a way that sediments and
contaminants are not transferred to the river.
In response to these 6 basic concepts the Greenway Plan proposes
that:
x

x
x

South Waterfront District full build-out Concept

x

Natural Resource Values are defined in the larger environmental habitat
context of the “Ross Island Reach” of the Willamette between the
Marquam and Sellwood Bridge and, the west bank drainage of the
Marquam and Woods sub-watershed basins.
Improvements to River Bank and Upland Conditions in the greenway
also extends to includes the “Fingers of Green” into the urban
development through right-of-way “green streets”.
The predominance of native plant communities are augmented with a
healthy and sustainable mix of “Friends of Natives” to increase the
chance of survival, provide for a more drought tolerant environment

with less use of potable water and decrease long-team operations and
maintenance costs.
Riverbank Grading and Shallow Water Habitat have been proposed under
an extensive engineering review and opportunities and constraints
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analysis of extant conditions. Based on this analysis, virtually the entire
riverbank has been re engineered to maximize low-gradient slopes and
shallow-water habitat, especially in the north and south third-sections of
the greenway.
x The principal areas of in-water work for habitat are located in the north
and south sections and 4 drainage cove outfall areas of the greenway. The
area flanking the old Sheridan outfall cove has also been developed into a
cove, slough and offshore island to further enhance the extant in-water
habitat for Salmonids adjacent and underneath the Marquam Bridge.
x Rainwater Management in the greenway has been approached from a
comprehensive and integrated perspective. As stated previously, the
greenway's environmental context extends to include the Marquam and
Woods sub-watershed basins that stretch west into and beyond Marquam
Hill.
The rainwater management concept also considers water
movement, treatment and retention in the district as a whole and
specifically, the greenway manages it's own rainwater resulting in cool
clean water entering the river and it's adjacent habitat. These concepts
are further defined in the appendix.

subsequent section, the focus of this section on Project Design will
address 5 of the 7 elements noted and includes an additional
component, interpretation. The subject of architecture, history and
artifact are combined into one element.
x

x

x

x
Asphalt slurry applied for river bank stabilization

Project Design
The projects' success will be based on an interdisciplinary approach
that utilizes a compelling juxtaposition of riparian environment and
habitat, art, urban design, architecture, landscape, and history. In
addition, creative ways to incorporate existing built elements, such as
gantry cranes, rail tracks, and pier and hardscape remnants from the
district’s industrial past, into the greenway design will be considered.
With the concepts for the greenway design’s inclusion of habitat
described in previous sections and with art being discussed in a

x

In general, the Urban Design context for the greenway is based
on several factors while the site specific design is based on the
concept of integration and balance of a high-density urban
development with that of a natural appearing river’s edge. See
Appendix B for a list of Urban Development values added and
Appendix C for an Urban Habitat Opportunities diagram in
response to the project’s program objectives.
The architectural stylings of the greenway are based on the sites’
industrial past. The architecture of the past is centered on the
timber, ship dismantling and building and steel salvage
operations. In this regard, the architecture of the greenway
utilizes historic artifacts from the site while also using the
industrial past as a design motif for interpretive impressions.
The “Art Plan” for the greenway, Appendix D conveys this
concept in further detail as do the greenway site illustrations.
The landscape design of the greenway is based on six
plan “zones” that have been identified. In the east/west

direction these zones are: 1) Riverbank, 2) Upland and, 2) Urban
Interface. In the north/south direction these zones are: 1)
Northern 2) Central and, 3) Southern.
The Riverbank landscape design is based on maximizing the
wildlife habitat environment. The Upland landscape is oriented
toward human habitat and circulation with strategic consideration
of wildlife migration. The Urban Interface zone is designed to be
flexible for development while protecting the base objective and
integrity of the greenway.
The north/south orientation of the landscape is based on the
opportunities and constraints analysis that indicated the north and
south thirds of the greenway contain the highest characteristics
for functional habitat and the Central area contains the best values
for human habitat in the form of people places such as the Civic
Beach, Lawn and Plazas flanking Gibbs Street. Gibbs Street is
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x

seen as the central east/west public “spin” of the district
connecting the OHSU Tram with the greenway.
With the rich and diverse history of the district interpretation is a
key design element that will bring this locale to life. Interpretive
elements in narrative, illustrative as well and integrated into the
design of site specific components of the greenway are reflected
in the design and further discussed in the Art Plan. Interpretation
will be considered for the Native American culture that
transversed the area, the industrial heritage and livelihood and
settlement patterns of the Corbett, Terwillinger and Lair Hill
neighborhoods of South Portland.

The River, the Greenway Trail and the Urban
Community
Develop a greenway trail corridor that integrates the high-density
urban development and the native riparian corridor. The City
envisions the creation of a riparian corridor from which rooms for
human use are carved along the trail.
This may mean that urban elements appear along the trail, or that the
riparian environment crosses the trail corridor to approach the
developed areas. The waters edge viewpoints and river access and
the native shore environment are important components. The trail is
an important element for the district’s employees and residents, and
serves as a link for the City’s overall system of trails and to the
Central City. Connectivity to other elements of the City’s trail system
is a Goal of the GDP. Within the GDP, the split trail, separating
wheels and pedestrian’s, increases safety and also enhances the
respective experiences of trail users. The success of the split trail
resides in the effective divider, which becomes a design element.

Greenway Trails, Pedestrian to the east and Wheels to the west.
As the split trails transverses the greenway from north to south there
are several landscape rooms that appear in the form of neighborhood
parks and rest stops and meadows of visual relief that when
considered in there totality create a sense of place for the immediate
neighborhood. The largest “room” is that for a regional community
in the form of the Civic Beach, Lawn and Plaza. The trail system also
provides a number of opportunities to access the river both visually
and physically by way of overlooks, docks and a pier. All east/west
streets have a direct access to and through the greenway. A number of
east/west “green streets” provide for a sense that the greenway moves
up from the river and into the urban development as well as function
to treat and convey district rainwater.

Integration and Transition
The clear distinction between public and private space, and the
locations where these distinctions can blur is a key aspect of a
successful plan. Buffers between high-density development and the
greenway will be needed in some locations. In key places these
features should merge - the greenway and dense urban development
through fingers of green and green streets extending into the interior
of the district.
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This concept is addressed in the urban transition or “interface” area in
the form of the Universal Accessway (UA). The UA is discretionary
in use for each property owner and provide flexibility for
development. The UA is pedestrian oriented with limited vehicle
access. The UA’s loop north/south connecting the east/west streets.
A 6-foot greenway sidewalk defines the western edge of the
greenway and serves as the interface with the 9-foot urban
development. When combined this 15-foot UA serves many
functions including activation of the urban interface with the
greenway, helps to define the public and private realm of the
greenway and provides the flexibility that is needed for future
development. See Exhibit B for UA matrix diagram.

transportation advocates have long promoted the idea of watercraft
service to South Waterfront. Locating water service stops under
bridges for legibility has been a key element of the idea, with a longconsidered site being under or near the Ross Island Bridge.
The opportunities and constraints analysis identified several key
locations for river access and water taxi docks. This effort was crossreference with the need for protection of sensitive habitat to reach the
conclusions presented in the GDP. This conclusion calls for
5overlooks and 3 docks and a pier. There are 2 water taxi and
transient docks proposed. One dock adjacent the Ross Island Bridge
and the Civic Plaza and one adjacent the Old Spaghetti Factory near
the southern end of the greenway north of SW Bancroft Street.

Wildlife Corridors
The protection of linear wildlife corridors is a Goal of natural area
management in a highly fragmented, urban landscape. Wildlife
corridors are critical because they increase the effective amount of
habitat that is available for species, reconnecting pieces of isolated
habitat and reducing the rate of wildlife extinction.

Response to Opportunities
The existing condition of the riverbank throughout South Waterfront
provide potential design cues for the project. There are numerous
remnants of previous industrial and shipbuilding activities. A goal of
the Greenway Development Plan will be to provide creative responses
to these opportunities.
The greenway’s response to these
opportunities is discussed in detail in the Project
Design section and the Art Plan, Appendix D.

Continuity of the wildlife corridors is principally focused on the
riverbank conditions for Salmonid habitat. But for the Civic Plaza
area in the Central portion of the greenway, significant effort has been
made to provide as much continuity as possible for the upland and
tree canopy realms of the greenway.

River Access and Water
Access to the water’s edge is important for people and a key goal of
the GDP. The Greenway Development Plan is a method for
coordinating access points in a logical rhythm and spacing that
supports the natural resource while accommodating human activity.
Two access points may fall on one property and none on another, as
the logic that develops will be based on river and bank conditions and
people’s movements, rather than property ownership. Three to five
water access points along the greenway were discussed during the
development of the South Waterfront Plan.
The Greenway
Development Plan examined the variety of elements that need to be
considered in reaching a conclusion. District boosters and
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This opportunity has been addressed in both the immediate context of
greenway design and long term considerations for future art
installations. Art in the greenway was addressed in the original
consultant solicitation process and in the selection of a conceptual
artist, Buster Simpson, early in the design process. Parks worked
closely with the Regional Art and Culture Council (RACC) to
develop the concept of art in the greenway and then to procure the
service of an artist to develop an art plan for the greenway and
district. The full text of the art plan can be viewed in Appendix D. In
summary, the art plan developed several concepts for integration of
art in the greenway design.

Public Art-Making Process
Personal aspirations and public accountability create an exciting
common ground for artists, agencies, and the community. As a
provocateur, trickster, and healer, the artist can stimulate thinking as
well as present a visually legible image with a disarming, poignant
viewpoint. Artists working in the public must be cognizant of the
responsibilities and obligations inherent in shared space. The
approach can vary from temporary to permanent projects, collective
or individual efforts, site-specific or self
Light Watercraft Dock at SW Curry

Recreation
Explore opportunities to create passive and active recreational
activities on to and adjacent the River such as canoeing and kayaking.

contained, and, on rare occasions, stand-alone pieces. The
implementation strategies range from self-initiated to commissioned
projects to design team collaborations. Collaborations among artists
and historians, scientists, writers and other design professionals are
highly encouraged.

The primary recreation activities in the greenway are passive such as
walking, bicycling, skating, bird and wildlife viewing and lounging
with a book or for a picnic. In addition, there are two small
neighborhood scale parks with interactive water play features. In
terms of canoes and kayaks, a light watercraft dock is designed for
public access at the end of Curry Street. It is also of note that the two
additional community parks in the district will augment the
recreational functions of the greenway with more active recreational
opportunities.

Importance of Art
The greenway is an opportunity to incorporate art in special places or
in a sequential manner that unifies the trail experience.
_____________________________________________________________________________________________________________________
South Waterfront Greenway Development Plan – Phase I Design Component
19

x

x
x

x

Liberty Ship Bow on the Willamette
Design-team projects incorporating an artist from the outset provide
both a seamless and cost-effective outcome. A larger pool of funding
sources is available when an interdisciplinary team approach is taken
for public art projects. From an administrative standpoint it is
imperative that the goals of any Art Plan be reviewed and integrated
into future development projects in a timely manner. A long lead-time
in selecting an artist is important.
Projects should develop incrementally so that artists, communities,
and agencies can learn and grow concurrently. In this way,
thoughtful, site-specific, and creative expressions can evolve into
unique solutions.
Public art requires a time commitment for all involved, especially to
administer a successful program. Public art is on the frontline of
community education, providing lessons in civics, art, and social
actions. The following recommendation “sketches” provide a
schematic framework for further refinement.

x

x

x

merits of inclusion of these relics of time (manhole covers, concrete
processing detail of tower, trees, beaver, big block)
Artists should be invited to browse the Scrapyard of Transformative
Potential and to claim material which they wish to work with, a list of
these artists would be made available to future developers and a network
established to provide an inventory of “artist made building parts”
and/or sculpture.
Similar to the Scrap Yard of Transformative Potential opportunity,
unwanted stone and concrete material could be made available to stone
workers, landscape artists, and others.
Commission painters and two-dimensional artists to graphically portray
concepts onto the promenade as a pedestrian forum. Ideas can range
from reproducing pages out of the urban design guidelines historical
accounts and images, technical habitat observations, social observation
to ideograms and stories. The medium and techniques will be selected
when the pavement material is determined.
Develop an art competition for each of the street ends with the intent to
create a new place. A set of guidelines to assure respect of the habitat
while encourage neighborhood socialization would be part of the
common linkage.
Develop a workshop between habitat specialists and interested artists for
a scientific collaboration of art and habitat. The installations can be
temporary, seasonal, dynamic, responsive to river level rise and fall and
any number of natural phenomena. This could be an ongoing project
particularly with ephemeral habitat structures which later become
offerings to the rising river.
Commission an artist to develop an approach to marking the overlay of
loft lines of the various ships build at this boat yard during WWII.
Perhaps the construction of some aspects could be collaboration with the
Zidell Shipyard. The historical significance of this site and the roll it has
played in war and commerce is worth telling.
Set up a relationship between community and artist with the goal to
collaborate on the establishing of a community garden. This could
become an important next step in creating a sense of community as
people make decisions and work toward a common goal. The artist will
serve as a catalyst and provide the social armature through the “art of
gardening” bringing together this diverse new community.

Specific concepts adopted by the Greenway Plan are:
x

There are a variety of artifacts, incidences, and anomalies on site that
should be preserved or worked with. As development continues many of
these details will be lost. It is the discussion of the designers as to the
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for the greenway mature, additional consultation fir security will be
refined and implemented.

Operation and Maintenance
A critical goal of the project is to assure that the final design can be
affordably operated and maintained. The Greenway Development
Plan process needs to examine alternative ways to operate and fund
these ongoing costs and a preferred approach should be presented to
City Council along with the final plan.

Interpretive Plaza for public art and artifacts

Security and Maintenance
The greenway can be an asset or a liability. If the greenway is easy to
secure and maintain, it will be an asset to the South Waterfront
District. If design components are ill conceived the greenway could
prove to be a liability and a deterrent to the early success of creating
this district. A related topic is the transition from public to private
space and the need to communicate the level of desired permeability.
Careful consideration of these aspects of design is essential to project
success and s significant Goal of the project.
Careful consideration had been given to the issues of security in the
greenway and how that relates to maintenance objective. The concept
of “defensible space” is a key element in the program objective for
the project. This objective can not only be addressed through design
but should consider a program for security that

The recommendation needs to consider the equitable balance of
public and private benefit and possible sources of funds.
Parks has developed an operation and maintenance cost estimate for
the project and included that estimate in the Appendix section of the
report. In addition, the Operations and Maintenance element of the
Plan is being addressed in a coordinated but separate process by the
Portland Development Commission staff through the Partnership
Group. The development of this information is summarized in the
Appendix E and will be the subject of the next phase, Phase II of the
Implementation Strategy.

V.

Public Participation Process

There has been extensive public involvement on the greenway and the
South Waterfront District Plan. Therefore, the public involvement for
this phase of the greenway will be directed at very specific design
alternatives. Portland Parks and Recreation along with the Project
Advisory Team and PDC organized and hosted the Public Open
House meetings. The consultant team provided all presentation
materials, present information verbally as needed, engage in
discussions and interact creatively with the public. A series of project
newsletters and briefs were mailed to several neighborhood
associations and given a broad-base distribution. The city staff and
consultant team responds thoughtfully to all survey and discussion
conclusions, modifying the project direction accordingly. There were
3 Public Open Houses and 5 public “stop and talks” to present the
project information to the public.

build on the commitment of the neighborhood and the concept of
“eyes on the greenway” that is utilized in many communities. To
help in the facilitation of the security issues, Parks convened a
meeting of security experts to review the Plan. Participation in this
discussion was a representative of the Portland Police and Fire
Bureaus, Portland Parks Public Safety Office and Parks Security
Ranger.
To meet the security demands of the greenway,
consideration has been given to lighting, pathway location and design,
physical barriers to access the trails from heavy vegetated areas and
the type and location of overall vegetation. Further, emergency
vehicle access to and through the greenway is provided. As the plans
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These Open House events focused on building an understanding and
general consensus for the direction of the Greenway Plan.

project primer & briefs
Boat Tour
Open House #2
Presentation of Concept design plan for comment.
Review of Concept design alternatives for the Central District
Survey of preferences
Newsletters
Slide Show
Open House #3
Presentation of Schematic design plan for comment.
Review of schematic design alternatives for the Central District
Survey of preferences
Newsletters
Slide Show

By the Numbers:
Public Open House #1

Public Open House #2

Meeting Attendance

Property Owner Meetings
12 with at least 10 people
Stop & Talks
5 with at least 150 people
Open House at OMSI
1 with at least 80 people
History Slide Show
2 with at least 75 people
TRAM Design/Related Proj.
1 with at least 300 people
Project Advisory Team
1 with at least 20 people
City Corps
1 with at least 12 people
Open House #2
1 with at least 60 people
Open House #3
1 with at least 35 people
AIA & ASLA
1 with at least 25 people
Design Review Commission
2 with at least 20 people
CCACD
1 with at least 8 people
Urban Forestry Commission
2 with at least 30 people
Public Presentation
1 with at least 75 people
1 with at least 12 people
League of Women Voters
Totals
31 with at least 912 people
In addition, two public surveys were developed and distributed to
stakeholders. The full text of these surveys is included in the
Appendix XX

Open House #1
Review of existing conditions & analysis
Review of 3 alternative concepts
Survey of preferences
newsletter
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VI.

Greenway Implementation

Funding the construction, operations, and maintenance of the South
Waterfront greenway creates challenges and opportunities. The city,
property owners, environmental advocates and other stakeholders will
need to work together to achieve the aspiration of a first class
greenway that benefits the district, the city, and the region as well as
fish and wildlife. This Goal will be accomplished through close
coordination with the PDC. In close collaboration with the Greenway
Development Plan process, the Portland Development Commission
(PDC) will lead an effort to examine implementation issues, including
phasing, construction financing, and support for operations and
maintenance.
While the work program for this Implementation Strategy is still
being developed, it is expected that this effort will proceed in concert
with the design work so that both pieces can inform the other. The
process to develop and coordinate the work program for the
Implementation Strategy will include inter-bureau collaboration and
cooperation.
See Appendix E for preliminary memo on
Implementation Strategies from PDC.

VII.

Zoning Code

In adopting the South Waterfront Plan, City Council established
required development standards for making greenway improvements
in the South Waterfront District. These standards require an average
100-foot setback for new development, the dedication of a 30-foot
wide trail easement, minimum landscaping standards, and other
requirements intended to provide a minimum standard for greenway
improvements in the district. Although these standards expand upon
the greenway standards applied elsewhere in the City, a greater vision
for greenway was desire by Council.
Thus, the Greenway
Development Plan (GDP) process was initiated to provide a more
holistic alternative to the baseline standards of the code.
The Zoning Code provides that applicant’s (1) use the base standards,
(2) go through greenway review to propose greenway improvements
that are consistent with or improve upon the base standards, or (3) use
the GDP. Unfortunately, the review process for using the GDP was
not included in the original code language adopted to implement the
South Waterfront Plan. This is due to the fact that it was uncertain
what the GDP planning process would produce with regard to the

design of trail alignments, habitat areas, general landscape design,
recreation amenities, and other design features.
The current version of the GDP provides a great amount of design
detail. However, it does not provide construction-level specificity,
able to serve as an outright alternative to the greenway standards
currently in the Zoning Code. Additionally, the GDP may need to be
refined further due to any number of future site conditions, financial
issues, or other unknowns. Thus, a design process needs to be created
to guide regulatory implementation of the GDP yet also provide
flexibility and the ability to alter the GDP if necessary.
The Greenway Development Plan Codification Project will develop
and codify this process. This project will create the South Waterfront
Greenway Master Plan (GMP). The GMP will provide design
guidance for implementation of the plan and will outline the quasijudicial review process to consider development proposals and
modifications to the GDP as well as improvements along the
greenway interface.
Specifically, applicants who choose to use the GDP as an alternative
to making standard greenway improvements as currently directed by
the Zoning Code will use the GMP. The Bureau of Development
Services and the Portland Design Commission to ensure that the basic
design of the GDP, as presented in the Final Schematic Design, is
developed to the greatest extent feasible will use this document.
The GMP will contain design guidelines and criteria addressing
potential modifications to the GDP should unforeseen site conditions
be discovered that requires design changes. Additionally, a process to
allow design modifications based on specific criteria will also be
outline by this document. It is anticipated that the Portland Design
Commission will review most reviews of South Waterfront greenway
improvements and modifications to the GDP. However, appeals to
Design Commission decisions and significant modifications to the
GDP would be required to go to City Council. It is believed that this
process will significantly reduce the review time and expense
associated with greenway design reviews, yet insure that certainty is
provided to stakeholders, property owners, and City bureaus, who
participated in the development of the GDP.
The GMP will also provide design guidance for private and publicly
held properties along the interface with the greenway. This will
ensure that these lands are developed in a manner consistent with the
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GDP. Specifically, if the interface is developed in advance of
implementation of the GDP, and the GDP needs to be altered due to
unforeseen circumstances, the master plan will require modification
of the GDP in a manner consistent with the approved design of the
interface.
The Bureau of Planning will lead the Greenway Development Plan
Codification Project with assistance from the Bureau of Development
Services, Portland Parks and Recreation, and Portland Development
Commission. Development of the GMP will be guided and reviewed
by the Portland Development Commission and Planning Commission.
Additionally, it is envisioned that a Citizens and technical Advisory
Committee (CTAG) will be convened to provide input on the
development of the master plan. The CTAG will likely meet two to
three times and at least one public open house regarding the master
plan will be held. It is anticipated that the GMP will be ready for City
Council review and adoption by second or third quarter of 2005.
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APPENDIX A
SOUTH WATERFRONT GREENWAY DEVELOPMENT PLAN GOALS
From Report to City Council, Adopted March 2003
With Reference to the South Waterfront Plan, November 2002

Intent and purpose of the GDP:
The Portland City Council desired to create an alternative method for the design and development of the
greenway that would embrace a more holistic and integrated approach and encourage innovation, flexibility,
public/private partnerships and design excellence. To this end, the Council included development of a South
Waterfront Greenway Design Coordination Plan as an implementation action in the South Waterfront Plan
and referenced the document in the adopted code as an alternative to the standards. To buttress the idea that
this plan will provide a different blueprint for greenway development, it is now being called the South
Waterfront Greenway Development Plan.
The desire to create an alternative method for the design and development of the greenway that would embrace
a more holistic and integrated approach and encourage innovation, flexibility, public/private partnerships and
design excellence.
The South Waterfront Plan described the Greenway Development Plan as follows:
To achieve the highest quality greenway for South Waterfront, there is strong interest in designing the
greenway as a unified whole with participation by all stakeholders. A greenway design coordination plan is the
preferred tool to provide consistent design quality and flexibility beyond what the Zoning Code can provide.
For example, viewpoint, river access or focal points (such as public art or water features) can be planned with
the whole South Waterfront greenway in mind based on site characteristics and opportunities, rather than by
ownership patterns. In addition, the plan can provide certainty over time for property owners, as well as
efficient and coordinated permitting.
Ensure a clean and healthy river for fish, wildlife and people.
Goals:
City’s commitment to enhance the livability of South Waterfront, to provide a harmonious relationship
between people and the natural functions of the river, and to restore the river’s fish and wildlife habitat all
through an exemplary greenway design. In this regard Cohesive Design and Development of the Greenway is a
Critical Element.
The adopted plan’s greenway and parks system is intended to enliven and beautify the district while the
aspirations for the greenway reflect local commitment and efforts to revitalize the Willamette River as a healthy
natural system and to create a top notch recreational resource and an inviting destination.
Essential Themes of Goals:
The following concepts should be incorporated into the major themes of the Greenway Development Plan.
1. Context and Connections
2. The River, the Greenway Trail and the Urban Community
3. The Urban Community, the Greenway and the River
4. The Linear Experience of the Greenway: Unity and Diversity
5. The Edge Experience of the Greenway: Integration and Transition
6. Sustainability and Environmental Enhancement
7. Response to Opportunities
8. Importance of Art
9. Security and Maintenance
Sustaining the quality, beauty and safety of the South Waterfront Greenway is a critical issue for the city, the
adjacent property owners and the users, humans, fish and wildlife. These issues need to be considered
throughout the plan development to assure that the final design can be affordably operated and maintained.

APPENDIX A1

Portland Parks & Recreation

PLANNING AND DEVELOPMENT DIVISION
1120 SW Fifth Avenue, Suite 1302
Portland, Oregon 97204-1933
tel: 503.823.5588 email: www.ProtlandParks.org
M E M O R A N D U M
DATE:

AUGUST 23, 2003

TO:

CITY CORPS

FROM:

HENRY C. KUNOWSKI

SUBJECT:

BUREAU PROJECT GOALS

At our last SWF/GDP City Corps meeting all Bureau and organization representatives where asked
to give a brief statement as to what they saw as their agency’s Goals for this project. Below is the
text of what was said. Please review these statements and be prepared to clarify or affirm these
Goals via e-mail in advance of the next City Corps meeting on Tuesday, September 2nd.
Portland Parks and Recreation: Parks envisions this project as an opportunity to showcase a new
approach to development within the Greenway that integrates and balances urban development with
environmental enhancements while creating a vibrant new neighborhood and connections to the rest
of the City. This approach should encourage creativity, innovation, flexibility, and urban park design
excellence.
Portland Development Commission: To prepare an Implementation Strategy that establishes
private-public partnerships to effectuate full build-out and operations and maintenance of the South
Waterfront District Greenway.
Bureau of Planning: Implementation of Greenway Development Plan in a manner that addresses
the Plan’s essential themes as referenced in the South Waterfront Plan and SWFGDP Report to
Council.
Bureau of Environmental Services: Develop context for GDP within larger watershed, especially
consideration of West Hills to River. Create integration of watershed hydrology and water quality
with habitat and infrastructure. Include consideration of stormwater management and precipitation
utilization. Be creative, collaborative and flexible.
Endangered Species Act Program: Urban and near shore design integration should include critical
habitat and ecological functions and satisfy multiple environmental objectives. Design should ensure
that listed species are allowed to perform necessary behavior patterns. Work with all appropriate
permitting agencies in a collaborative manner
Portland Dept. of Transportation: Create connections and interface from Greenway to larger
street system and buildings in district and connections to City as a whole. Develop a successful
active world-class urban space with native environments with the presence of the Greenway and
River felt throughout.
River Renaissance: Realize the five goals of the RR ; Ensure a clean and healthy river for fish,
wildlife, and people, Maintain and enhance a prosperous working harbor, Embrace the river as
Portland’s front yard, Create vibrant waterfront districts and neighborhoods and, Promote
partnerships, leadership and education.

APPENDIX A.2
SOUTH WATERFRONT GREENWAY DEVELOPMENT PLAN STAKEHOLDERS INTERESTS AND GOALS
15 March 2004

City of Portland

Implementation of River Renaissance Concepts & Role the SoWa GDP Plays’ in that Context
Protection of Salmonids & Habitat for Neo-Traditional Migratory Song Birds
Protection of Bald Eagle
Restoration of River and Riparian Habitat
Regional Trail Connection & Water Related Transportation
New Neighborhood Development Through Public/Private Partnerships
Costs of Construction, Maintenance & Operations
Integration of Rainwater Management
Development of Connections and Interface from Greenway to Streets and Trails System
Zoning Code Alternate Tool
Exemplary Greenway Design
Stormwater as a Resource

Landowners

Property Equity Enhancement
Marketability of Product (Developments)
Flexibility of Development
Construction, Maintenance & Operations Costs & How it is Paid For
Timely Assurance – Permits / Development Review
Maximization of Human Contact with River – Visual and Physical
Visual Connection to Ross Island
Aesthetic Experience for Residents and Employees
Security, Safety and Defensible Space
Access for Light water Craft

OHSU

Facility Expansion
Vibrant New Neighborhood / Campus Development

NOAA

Protection of Salmonids
Provision of In-River and Riparian Habitat
Water Quality
Minimization of Human Contact with Habitat Areas
Riparian Habitat & River Water Shading
Assurance of Timely Permit Review

US Fish & Wildlife

Protection of Bald Eagle
Provision of Riparian Habitat
Water Quality
Minimization of Human Contact with Habitat Areas
Model for Uplands Habitat

Audubon/Conservation

Protection & Enhancement of Riparian and Upland Habitat

DSL

River Water Quality & Protection
Water Surface Protection

US Army Corp of Eng.

River Protection and Function: Filling, Erosion and Flooding
River Channel Functions (navigation, flood routing, conveyance)

ODFW

Protection of Salmonids
Protection of Bald Eagle
Provision of In-River and Riparian Habitat
Water Quality & River Water Shading
Minimization of Human Contact with Habitat Areas

Environmental Community

River and Riparian Habitat Enhancement
Water Quality Improvement
Rainwater Management

Public

Trail Continuity
Access to River
Recreation (active, passive)
Gathering & Event Places
Aesthetic Experience
Historic Resources

APPENDIX B
SOUTH WATERFRONT GREENWAY DEVELOPMENT PLAN
WHAT THE PLAN HAS ADDRESSED TO DATE
FOR URBAN CONDITIONS
15 March 2004

URBAN VALUE ADDED

Overall Property Equity Enhancement
Enhanced Marketability of Development
Flexibility of Development through GDP Process
Construction, Maintenance & Operations Costs & How it is Paid For, In Process
Timely Assurance – Permits / Development Review as part of GDP Package
Maximization of Human Contact with River – Visual and Physical while Maintaining River Habitat
Visual Connections to Ross Island
Aesthetic Experience for Residents and Employees
Security, Safety and Defensible Space
Access for Light Water Craft
Passive Water Oriented Play Areas
Trail Connections to City’s Ped and Bike Routes
Separate Pedestrian and Bike Trail System with Tertiary Urban and River Trails
Central Civic Plaza with Hard and Landscaped Areas
Urban Beach
Two Neighborhood Parks
Terrace Nodes for People
Overlooks
Bioswales
Water Quality Treatment facility
Meadows
Tot Lot
Lawn Areas
Two Water Taxi Docks
Continuity and Connections with Gibbs Street and Tram
Industrial/Historic Elements are Available for Reuse and Interpretation
Universal Accessways to be Located West of 100-foot Setback

Assumptions: Entire District will be elevated to +/- 36 Feet with matching Street System
considerations * Western edge of Greenway will be raised to approx. elevation 36’ to match District
Elevations * Buildings will locate Terraces West of the setback for FAR bonus * Industrial/Historic
Elements are Available for Reuse and Interpretation

APPENDIX C
SOUTH WATERFRONT GREENWAY DEVELOPMENT PLAN
WHAT THE PLAN HAS ADDRESSED TO DATE
FOR ENVIRONMENTAL CONDITIONS
15 March 2004

ENVIRONMENTAL VALUE ADDED

Lessen Human Interaction in High Value Habitat Areas
Locate Primary Trails at Western Portion of Greenway with Tertiary Trails if Possible
Trails to River Edge
Do Not Divide Habitat with Primary Trails
Focus People Activities at Overlooks, Nodes and Civic Plaza
Maximize Site’s Environmental Qualities – Shallow Water, Coves, Riverbank
Trails to be Continuous Transportation Corridors integrated into City’s System
Universal Accessways to be Located West of 100-foot Setback
Focused Areas for Human Uses
Gibbs Street as Possible Surface Water Conveyance System
Focused re-Naturalization
Shallow Water & Cove Enhancement (off channel micro environments)
Riverbank & Beach (7h:1v & flatter)
Gravel Bars (vegetated, un-vegetated)
Wave Attenuation (gravel bars, piling, anchored root wads)
Woody Debris Traps (piling rows, can attach root wads and logs to protect against loss)
Stabilized Bank (protect against erosion of contaminants)
Riparian Edge Enhancement (leaf and litter drop, insect drop, shade, woody debris, cover for wildlife
Movement, Small Animal Habitat)
Shallow Water Habitat enhancement (Salmonids)
Upland Tree “Groves” (Neo-Traditional Migratory Song Birds)
Carved “Lowland” (willow/ash groves, frequent flooding, fish refuge during high water)
Conifer Retention (raptor roosts, shade, leaf and litter drop)
Groundwater Recharge (summer cooling, river level stabilization)
Rainwater Water Quality Enhancement (reduced pollutants)

Assumptions: Entire District will be elevated to +/- 36 Feet with matching Street System
considerations * Western edge of Greenway will be raised to approx. elevation 36’ to match District
Elevations * Buildings will locate Terraces West of the setback for FAR bonus * Industrial/Historic
Elements are Available for Reuse and Interpretation

ATTACHMENT E

M E M O R A N D U M
Date:

13 October 2004

To:

Eloise Damrosch & Janet Bebb

From:

Henry C. Kunowski

Subject:

Funding Art In South Waterfront District

Thanks to the both of you for taking the time to talk about the opportunities to implement a public
arts program in the emerging South Waterfront District’s public open spaces. I just want to share a
few notes that I took during the discussion to make sure that I’ve captured the essence of our
thoughts. Please feel free to add or edit this memo at will.
Public Sources of Funding:
•
•
•
•

Tax Increment Financing (TIF) as part of the 1.33% for the arts as part of a specific project
similar to North Park Square.
Federal and State grants for development that requires a percentage for the arts.
RACC grants to not-for-profit organizations for specific art projects ($10,000 max.)
Partnerships with local arts organizations such as PAM or PICA

Private Sources of Funding:
•
•
•

Private granting organizations (i.e. Meier Memorial or Oregon Community Foundation) through
a not-for-profit organization such as the Parks Foundation.
An “Arts Bonus” FAR for private developments. RACC to pursue through Bureau of Planning.
Private organizations or individuals.

In addition, we discussed the concept of asking the PDC Partnership Group consultant, Economic &
Planning System to review opportunities for funding art programs and projects in public open
spaces as part of their efforts to id funding for long-term CIP and O&M.
Also discussed was the concept of creating a “Art in the SoWa” brochure as a promotional insert
that would capture Buster Simpson’s ideas for the District as a vehicle to create a arts fund so that
ideas and concept could be developed or implemented. Asking the private development community
in the District to seed the fund could be a start.
Other thought that may have been missed ~?

Administration
Portland, OR 97204
Phone: (503) 823-PLAY Fax: (503) 823-6007

Planning & Development Division
Phone: (503) 823-5588
Fax: (503) 8235570

Sustaining a healthy park and recreation system to make Portland a great place to live, work and play.
www.PortlandParks.org • Jim Francesconi, Commissioner • Zari Santner, Director

APPENDIX F

Executive Summary
Walker Macy
Natural Resource Enhancement Strategy Memorandum
April 19, 2004

GREENWAY RENATURALIZATION GOALS
Within the context of existing conditions and the constraints imposed by the highly altered state of the
lower Willamette River, the design principle of increasing biological diversity and ecological function has
been adopted by the consulting team to guide design development. The following renaturalization1 goals
provide guidance for the evolving Greenway design.


Increase diversity of habitat types along the Greenway;



Increase structural and vegetative diversity within Greenway habitats;



Create and enhance habitats that support native species while minimizing non-native species;



Provide, where feasible, off-channel habitat, such as coves and tributary mouths;



Protect and improve water quality in the Willamette River;



Provide stable riverbanks where needed to protect existing and future urban development and
infrastructure, significant natural resources, and public safety;



Provide safe public access to the river where appropriate; and



Enhance the aesthetic qualities of the river’s edge.

OPPORTUNITIES TO CREATE OR ENHANCE HABITAT
The following habitats are found naturally occurring in the Willamette Valley, and have the potential to
be enhanced or developed within or adjacent to the South Waterfront Greenway. These habitats will be
used as “models” or “references” for habitat development within the Greenway.
Shallow Water and Fringing Wetland
 variable river margin creates an aquatic zone where water levels fluctuate throughout the seasons, but
shallow water persists for most of the year
 substrate varies from clay-silt to sands, and small gravel, often a depositional zone where sediments
and wood accumulate
 typically supports a herbaceous community, but the presence of these soft-stemmed plants depends on
the hydraulic forces of water during flood stage, and these plants can be negatively affected by boat
wave action during lower flow periods of the year
 provides important habitat for rearing of many species of freshwater aquatic animals, including
salmonid juveniles , frogs, amphibians and aquatic insects
Floodplain Marsh
1

We use the term “renaturalization” for this project to mean that the project design is based on changing the
existing altered environment in ways that will result in the provision of ecological functions and services that typify
un-altered lower Willamette River ecosystems. It is important to note that we are not proposing “restoration” at this
site, because restoration means returning the site to pre-alteration conditions.







occurs at the margins of large river floodplains and on old oxbows, which are former river channels
properly functioning floodplain marsh is inundated by the river on an annual and regular basis
diverse herbaceous plant community provides habitat for many mammals, birds, amphibians and
reptiles, and insects including aquatic species; and seasonally for fish during high water periods
composed of fine-textured soils which are frequently saturated by groundwater for more than half the
year
dominant herbaceous plant taxa include rushes, Columbia sedge, bulrush, spikerush, wapato,
knotgrass, burread, and pondweed. These plants are important wetland emergents and submerged
species that are directly used as food by wildlife species, as well as providing substrates for aquatic
and terrestrial invertebrates, which are food for birds, fish and other aquatic animal species

Floodplain Shrub
 occurs at floodplain margins and around floodplain forest communities where fine soils mix with
coarser sediments
 herbaceous plants yield to woody shrubs where well-drained soils are moist but not saturated. Many
insects are supported here that in turn support abundant bird, fish and mammal populations, including
songbirds, dragonflies and mayflies, reptiles (if other conditions permit), as well as the shading and
cover for near-shore aquatic and fish species




receives at least annual inundation by floods, receives normal rainfall, has frequent contact
with groundwater, but withstands some summer drought
dominant plant species include the shrub willows of the shallow water wetland community
(Columbia River willow, Pacific willow, Piper’s [Hooker] willow, Sitka willow), ninebark,
salmonberry, red osier dogwood, Swamp rose and Douglas spirea

Tributary Riparian
 occurs where a small stream meets a larger river
 in-channel sediments are generally composed of coarser materials, often forming a delta outwash with
patches of fines. Banks can be of fine grained materials or sandy soils
 dominated by woody shrubs, including alder, cottonwood and coniferous trees with some herbaceous
annuals and perennials. The Western Red Cedar community type is appropriate for the Williams
Creek confluence, as well as black cottonwood, Douglas hawthorn, toad rush, dagger leaf rush,
stinging nettle and hedge nettle. Typical vegetation currently found near the other stormwater outfalls
include black cottonwood, Pacific willow, Douglas spirea, red-osier dogwood, black hawthorn,
stinging nettle and small-fruited bulrush (as well as non-native species, such as reed canarygrass, also
typically a dominant).
 Typical wildlife include the bird species belted kingfisher, Canada goose, widgeon, golden-crowned
kinglet, American goldfinch, song sparrow, winter wren, and black-capped chickadee.
Ash/Willow Lowland
 occurs on a valley floor where groundwater is high for more than half the year and/or surface
drainage results in persistent inundation
 composed of finer textured soils which support a distinct plant community, composed of Oregon Ash,
shrub willows, alder, Douglas spirea, Pacific ninebark, black hawthorn, red-osier dogwood,
snowberry, slough sedge and common camas.
 Wildlife associated with ash/willow lowland habitat are those typically found in bottomland forests.
A few examples of wildlife that use these forests are: Northern red-legged frog, Townsend’s bigeared bat, osprey, great blue heron, orange-crowned and other warbler species, ruby-crowned kinglet,
rufous-sided towhee, bushtit, wrens, and thrushes.

Mixed Coniferous/Deciduous Woodland
 diverse canopy of mixed broadleaf and conifer trees
 understory composed of varied shrubs and herbs, with differing plant heights beneath the canopy






hydrology is mainly dependent on rainfall with subsurface flow contacts
Douglas Fir / Big-Leaf Maple Grove: Douglas fir, Big-leaf maple, Red alder, Vine maple,
Thimbleberry, Sword fern, Cow parsnip, Cascara, Red currant, Salal, Inside-Out Flower
Oregon White Oak Grove: Oregon white oak, Pacific madrone, Oceanspray, Snowberry, Tall Oregon
grape, California brome Blue wildrye, Blueleaf strawberry, Showy milkweed, Oregon hazelnut
Western Red Cedar / Red Alder Grove: Western red cedar, Red alder, Sword fern, Vine maple,
Hazel, Cascara, Low Oregon grape, Evergreen huckleberry
A large variety of wildlife use these upland grove habitats. A few typical species include: owls,
swallows, nuthatch, wrens, song sparrow, thrushes, towhee, bald eagle, squirrels, raccoons, deer mice,
Northwestern salamander, chorus frog, and garter snakes.

Upland Shrub Communities
Shrub communities on the upper riverbank and adjacent to the groves will also benefit habitat values of
providing screening, food sources and nesting. The rosees can also be used to create small visual screens
or physical barriers within the greenway. The following shrub communities will be utilized in appropriate
locations to enhance habitat.
Rose

Nootka rose, Clustered wild rose Canada Goldenrod
Vine Maple
Vine maple, Sword fern, Starry False Solomon’s Seal, Low Oregon grape
PROPOSED HABITAT ELEMENTS
The following enhancements are recommended to assist in making the area more structurally diverse and
ecologically valuable.


Enhance shallow water habitat (add gravel substrate with slopes of 5H:1V and flatter, develop
topographic variations in this highly uniform river channel) to benefit salmonids and many other
aquatic species



Add gravel bars at the channel margin (gravel bar surface elevations will be varied; the higher ones
will support vegetation, including woody shrubs and trees)



Preserve and enhance beaches (provide 7H:1V and flatter slopes to ensure relative stability)



Develop wave attenuation features (gravel bars, pilings, anchored root wads, other wave break
structures) to reduce shear stresses on vegetation and soils



Enhance coves to provide off channel micro environments and to preserve remnant features of
historic streams)



Preserve and enhance woody debris traps (existing piling rows will be retained to trap woody debris
and to act as anchorages for added root wads and logs); these traps will retain flood-deposited wood,
from large through small pieces, and create diverse water velocity conditions to provide habitat for
many species



Stabilize existing over-steep banks by easing slopes to 3H:1V to reduce the threat of erosion and
release of contaminants and to provide a condition sufficiently stable to allow bioengineering
structures to work effectively. These bioengineered areas will provide a dense leafy willow habitat

beneficial for many birds (such as song sparrow and warblers) and insect species, and will provide a
local source of willow construction materials for maintenance of bioengineered slopes


Enhance riparian edges to include tree and shrub plantings (continuous except in the central high use
urban area and other nodes of activity), which will provide leaf and twig drop, insect drop, shade, a
source of wood, food for wildlife, cover for wildlife movement, small animal habitat, and enhanced
connectivity with Ross Island and Oaks Bottom habitats for birds and aquatic species



Develop upland tree “groves”, primarily in conjunction with key habitat areas, to create a multi-level
canopy structure to encourage bird and mammal use



Excavate “lowlands” to create willow/ash groves integrated with bioengineered bank stabilization
structures. These lowlands will flood frequently, adding to biodiversity potential and will provide
fish refuge during high water



Retain some of the existing conifers to provide raptor roosts, increased macroinvertebrate diversity,
shade, and needle and leaf mulch, a few may be pushed over the bank to provide “full tree” large
wood structures connected to the bank with roots intact



Encourage groundwater recharge (in areas where contamination is not a major problem) to provide
adequate moisture for the habitat areas, summer cooling, river level stabilization, and soil
detoxification over time



In areas where certain types of soil contamination are present, employ myco-remediation techniques
(using wood chips inoculated with specific fungi) to decompose toxic soil elements such as
petroleum, heavy metals and PCBs



Treat rainwater to enhance water quality and provide water needed for habitat areas. Treated
rainwater will be used to increase soil moisture in selected areas, and reduce pollutant and stormwater
delivery to Willamette River



Develop river access in clearly identified, but limited locations, to provide human access to the river
in a manner that will reduce indiscriminate intrusion into the riparian edge



Construct elevated overlooks to separate people from habitat areas, to provide enhanced views, and to
reduce the number of people who attempt to reach the river’s edge



Align the pedestrian and bicycle trails in a curvilinear manner, periodically moving toward and then
away from the top of the bank. By providing changing view angles and position relative to the
Willamette River, recreationalists will be less tempted to leave the trail and develop indiscriminate
paths through habitat areas.

Landscape Architecture Urban Design Planning
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MEMORANDUM

To:

Henry Kunowski, Portland Parks

From:

Wayne Stewart / Michael Zilis

Date:

April 15, 2004

Project:

South Waterfront Greenway (0351.5)

Subject:

Natural Resource Enhancement Concept
(Technical Information provided by the Walker Macy Design Team)

I.

INTRODUCTION

The South Waterfront Greenway is located along the west side of the Willamette River and extends from
the River Forum Building (located at the north end of the Johns Landing area) downstream to the
Marquam Bridge. All of the property is privately owned and, when development occurs, will be subject
to the requirements of the City of Portland Greenway regulations set forth in the zoning ordinance. The
required Greenway width in this area is 100 feet, measured from the “top of bank” as determined by the
Portland Bureau of Planning in 2002.
The City has taken an unprecedented approach to the effort with the goal of providing enhanced fish and
wildlife habitat in immediate proximity to the highest density development in the state.
The 2002 North Macadam Plan objectives include:


provide opportunities along the river for recreation, education, contemplation, and observation of the
natural world



within the Greenway, build communities of native vegetation that offer visual variety and functional
and enhanced habitat for wildlife



integrate riparian habitat enhancements on the bank with enhanced upland habitat



improve riverbank and in-water conditions to provide enhanced fish and wildlife habitat

The River Renaissance Vision is evoked, including: "To express the River Renaissance theme of the
Willamette River as "Portland's front yard," the North Macadam greenway will create an exciting
riverfront destination, improve river access and connect new and existing neighborhoods to and across the
river...." and "Public access to the waters edge, so highly valued by Portland's citizens, will be provided at
three to five points along the North Macadam greenway."
The relative narrowness of the Greenway, adjacent proposed high density urban development, the need to
accommodate multiple circulation and recreation uses, the goals of fish and wildlife habitat development,
and concerns about public safety strongly suggest that a balance must be struck between the desires of

J. Douglas Macy



Michael W. Zilis

111 SW Oak, Suite 200 Portland, OR 97204
Phone 503-228-3122 Fax 503-273-8878
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multiple uses. After listening to the interests and concerns of various parties, it appears the optimum
approach is to separate human use areas from habitat areas to the maximum extent practical. Habitat
development will primarily be focused in areas that provide the highest potential such as shallow water
areas and the riverbank. Human uses will be primarily focused in the upland areas.
Habitat renaturalization 1 will result in enhancement of shallow water areas, development of tree and
shrub communities on the riverbank, planting of tree groves, shrub communities and possibly meadows
on the upland portions of the Greenway. Proposed grading, routing of treated stormwater runoff, placing
of habitat structural elements, and planting of native vegetation will establish the conditions needed for
ecological processes that provide desirable functions and services, such as fish and wildlife habitat,
microclimate changes, production and distribution of organic materials, and others. The structural and
species diversity proposed for these plant communities will provide food, cover and nesting habitat for a
variety of resident and migrating animal species, and should supplement existing habitat along the river.
Wildlife habitat and other ecological functions will improve over time as trees and shrubs mature and
provide greater food and cover resources and nesting opportunities.

II.

HISTORIC AND EXISTING CONDITIONS

The historic reference maps for this site are the 1852 First Federal Township Survey Maps and the 1884
map of the Willamette River’s west bank near the northern end of Ross Island (U.S. Coast and Geodetic
Survey). The 1852 map identifies the entire South Waterfront area as primarily floodplain marsh, and
shows most of what is now the South Waterfront area under farm cultivation, with two streams flowing
into the area from the west hills. These streams are shown flowing into or adjacent to the ends of a small
lake or inundated area, and then continuing to the Willamette River. The berm or natural levee shown
along the river’s edge is a typical geomorphic feature of such floodplain marshes, where coarser
sediments are deposited during flood stage as floodwaters break out of the main channel and slow down
when floodwater flows onto the shallower floodplain. Five plant community types are graphically
indicated on the 1884 map. Based on other sources of information about the historic condition of the
river, it can be inferred that the plant community types are 1) shallow water aquatic, 2) floodplain marsh,
3) tributary riparian, 4) Oregon ash swale, and 5) floodplain gallery forest.
The South Waterfront District reach of the Willamette River typifies degraded conditions often found
along large floodplain rivers where these rivers traverse a heavily urbanized landscape. The original
floodplain marsh has been filled to a depth of some 20 feet (approximately to elevation +30 MSL) leaving
banks that are high, steep, and covered with dumped rock and demolition debris; now largely grown over
with non-native blackberry thickets. The top of this bank roughly conforms to the regulatory (100-year)
floodplain elevation and land west (inland) of the top of bank is considered upland, rather than riparian.
The shallow shoreline zone, which is seasonally exposed during the low water period, is likewise highly
simplified, consisting of a continuous strand of sand and mudflats of low relief interrupted by lines of old
piles and occasional derelict harbor structures. The most recent fill comprising the riverbank here has
been in place for several decades. This filled site is now contaminated in places with materials potentially
toxic to aquatic organisms.
The river itself has also been heavily manipulated through upstream damming, dramatic increases in
urbanized runoff, elimination of meanders and side channels, and continual use for industrial and
recreational purposes.

1

We use the term “renaturalization” for this project to mean that the project design is based on changing the
existing altered environment in ways that will result in the provision of ecological functions and services that typify
un-altered lower Willamette River ecosystems. It is important to note that we are not proposing “restoration” at this
site, because restoration means returning the site to pre-alteration conditions.
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Just offshore are the remains of groins, single piles and dolphins (collections of piles reinforcing one
another) dating from an earlier period. These old wooden structures may still have polluting preservatives
locked inside them, but could provide offshore habitat if left undamaged.
Willamette River bathymetry varies along the South Waterfront reach, with the up- and downstream ends
of the District having shallower water along shore, and the central part of the District having the deeper
channel, or thalweg, close to shore. The near-shore area at the downstream (north) end of the District,
downstream of the Ross Island Bridge, is a shallow deposition zone that has relatively low current
velocities.

III.

GREENWAY RENATURALIZATION GOALS

Within the context of existing conditions and the constraints imposed by the highly altered state of the
lower Willamette River, the design principle of increasing biological diversity and ecological function has
been adopted by the consulting team to guide design development. The following renaturalization goals
provide guidance for the evolving Greenway design.


Increase diversity of habitat types along the Greenway;



Increase structural and vegetative diversity within Greenway habitats;



Create and enhance habitats that support native species while minimizing non-native species;



Provide, where feasible, off-channel habitat, such as coves and tributary mouths;



Protect and improve water quality in the Willamette River;



Provide stable riverbanks where needed to protect existing and future urban development and
infrastructure, significant natural resources, and public safety;



Provide safe public access to the river where appropriate; and



Enhance the aesthetic qualities of the river’s edge.

IV.

REFERENCE HABITAT CONTEXT

The largest habitat patches near South Waterfront are Ross Island, Oaks Bottom, and forest fragments
west of the I-5 freeway (Marquam Hill) and south along the river (Willamette Park and Riverview
Cemetery). The Willamette River connects South Waterfront to Ross Island and Oaks Bottom. These
habitat areas are functionally linked by the river and together provide the largest, most diverse and highest
quality wildlife habitat within the Willamette River Inventory Natural Resource study area (City of
Portland 2000). Renaturalization of the riverbank and creation of habitat within the Greenway will
complement and enhance the value of these existing resource areas for fish and wildlife.
Ross Island Complex
The Ross Island Complex (Ross, Hardtack, and East Islands) includes a diverse mosaic of cottonwood
forest, willow scrub-shrub, beach, shallow water, and deepwater riverine and lagoon habitats. These
communities contain diverse structure, species composition, and provide diverse feeding and nesting
opportunities for a wide variety of species, including bald eagle and great blue heron. According to the
Willamette River Inventory (City of Portland 2000), East Island is an excellent reference site for a stable
forest and riverbank condition, with natural beach surrounded by dense scrub-shrub wetland, intergrading
into well-protected moderately mature cottonwood forest.

Oaks Bottom
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Oaks Bottom contains a mosaic of black cottonwood forest, mixed deciduous/coniferous woodland,
willow scrub-shrub, and emergent marsh. During the winter and spring, when the Willamette River water
elevation or the water level set at the Oaks Bottom water control structure is high, the large area on the
south end forms a pond; as water recedes emergent plant species are supported. The large size of this
habitat and its location adjacent to the Willamette attracts a variety of water dependent species.
Waterfowl, shorebirds and great blue heron find forage and refuge in the pond/emergent habitat.
Willamette Park and Stephens Creek
On the west bank of the river between Willamette Park and the Sellwood Bridge, is approximately one
half mile of naturally vegetated shoreline. Most of the shoreline consists of sandy beach. The south end
of the park and the area adjacent to the outfall of Stephens Creek consists of 30-80 year old black
cottonwood woodland (City of Portland 2000). Two other small notable habitats in the area are a rock
island offshore from Willamette Park and a protected 11-acre butterfly park located closer to Stephens
Creek. The lower Stephens Creek area and its adjacent forest provide an important habitat link between
the river and upland forest habitats to the west (Riverview Cemetery vicinity).
Riverview Cemetery Vicinity and Marquam Hill Open Space
Open space in the vicinity of Riverview Cemetery and Marquam Hill consists of second growth mixed
deciduous/coniferous forest. Canopy vegetation is dominated by Douglas fir and big leaf maple, but
includes red alder, cherry, western red cedar, Pacific dogwood, Oregon white oak, and Pacific madrone.
The understory is typically dominated by English ivy, but remnant native groundcover species persist.
Avian fauna move freely between the river and the upland forest habitat; Macadam Avenue poses a
significant hazard to terrestrial wildlife movement (City of Portland 2000).

V.

OPPORTUNITIES TO CREATE OR ENHANCE HABITAT

The following habitats are found naturally occurring in the Willamette Valley, and have the potential to
be enhanced or developed within or adjacent to the South Waterfront Greenway. These habitats will be
used as “models” or “references” for habitat development within the Greenway.
Shallow Water and Fringing Wetland
 variable river margin creates an aquatic zone where water levels fluctuate throughout the seasons, but
shallow water persists for most of the year
 substrate varies from clay-silt to sands, and small gravel, often a depositional zone where sediments
and wood accumulate
 typically supports a herbaceous community, but the presence of these soft-stemmed plants depends on
the hydraulic forces of water during flood stage, and these plants can be negatively affected by boat
wave action during lower flow periods of the year
 provides important habitat for rearing of many species of freshwater aquatic animals, including
salmonid juveniles , frogs, amphibians and aquatic insects
Floodplain Marsh
 occurs at the margins of large river floodplains and on old oxbows, which are former river channels
 properly functioning floodplain marsh is inundated by the river on an annual and regular basis
 diverse herbaceous plant community provides habitat for many mammals, birds, amphibians and
reptiles, and insects including aquatic species; and seasonally for fish during high water periods
 composed of fine-textured soils which are frequently saturated by groundwater for more than half the
year
Floodplain Shrub
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occurs at floodplain margins and around floodplain forest communities where fine soils mix with
coarser sediments
herbaceous plants yield to woody shrubs where well-drained soils are moist but not saturated, which
provide more canopy and nesting cover for many birds and insects
receives at least annual inundation by floods, receives normal rainfall, has frequent contact with
groundwater, but withstands some summer drought

Tributary Riparian
 occurs where a small stream meets a larger river
 in-channel sediments are generally composed of coarser materials, often forming a delta outwash with
patches of fines. Banks can be of fine grained materials or sandy soils
 dominated by woody shrubs, including alder, cottonwood and coniferous trees with some herbaceous
annuals and perennials
Ash/Willow Lowland
 occurs on a valley floor where groundwater is high for more than half the year and/or surface
drainage results in persistent inundation
 composed of finer textured soils which support a distinct plant community with Oregon ash and
willow as dominant trees
 important ecotype for forage, cover and nesting for many bird, insect and amphibian species
Mixed Coniferous/Deciduous Woodland
 diverse canopy of mixed broadleaf and conifer trees
 understory composed of varied shrubs and herbs, with differing plant heights beneath the canopy
 hydrology is mainly dependent on rainfall with subsurface flow contacts

VI.

CHANGES OVER TIME

Habitat development will occur as changes are made to the Greenway area by property owners, and as
plant and animal communities mature and change over time. The challenge is to develop an appropriate
physical configuration that will allow natural forces to continue to slowly adjust the initial Greenway
configuration in a manner that can be characterized as “dynamically stable.”
A dynamically stable landscape is one that evolves (or changes over time) in response to the range of
natural forces, but shows relatively modest changes in structure over time. That is, an extreme event such
as a flood may create a significant disturbance to trees, shrubs, etc, but over time the plant structure
returns to the pre-disturbance condition. These dynamic ecosystems do change over time, but in response
to events over time spans of years to decades to centuries. Human pressures such as vegetation
conversion, chemical inputs, and grade alterations, are typically extreme events outside the range of
natural force conditions under which dynamically stable landscapes have evolved. The challenge is to
understand the background rate of change and to work to protect landscapes from catastrophic events
from which they cannot recover. Changes occur at many scales, including physical, biological, climatic,
social, economic and political. All of these scales need to be considered in making decisions about
managing the Greenway through the South Waterfront project area.
The following list includes some of the forces that will be at work continuing change over long periods of
time.


Property owners will develop individual parcels in response to market forces. It is likely that full
development could take 10 to 30 years. During development, there will be continuing change in the
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area and a continuing increase in the number of people who work and/or reside in the South
Waterfront area. This increase in population will undoubtedly increase the human use of the
Greenway over time.


Groundwater flows will be modified as each new building is constructed. In some situations,
groundwater routing may change as foundations interrupt water movement. In other locations,
groundwater pumping may be employed, leading to reduced groundwater flows, but increased
surface/pipe flow.



Microclimate changes will occur as tall buildings are constructed (wind pattern changes, shadow
creation, urban heat island increases). Changes to sunlight penetration, shade patterns, and ground
temperature will also occur as vegetation matures and tree canopies develop.



Soil changes will occur slowly over decades as topsoil is developed, fine-grained soils are deposited
by high river events, and microbial changes occur under the influence of various vegetation types, and
a maturing organic “duff” layer accumulates, a critical component of soils in healthy habitats.



Periodic flooding of areas below the top of bank will cause erosion in some areas, will deposit soils in
other areas, change nutrient availability, and will change vegetation patterns by depositing seed, and
removing/uprooting/breaking existing vegetation. The result, over time, will be the evolution of a
mosaic of plant communities of variable composition, age and structure.



Vegetation will need to be managed to ensure human safety, to benefit desired habitats, to remove
invasive species, and to maintain desired views. In response to changing citizen desires, public safety
requirements, property owner interests, and availability of maintenance/management funds, how
vegetation cover is managed will likely differ from decade to decade.



Animal communities supported by the Greenway will change in response to changes in hydrology,
soil characteristics, plant communities, plant age, sensitivity to urban population, dog and cat
pressures, and other factors.



The shallow water zone adjacent to the northern portion of the District is an area where water
velocities are typically low and accretion of silty sand soils can be expected during most years.
However, when a large flood event occurs, some erosion of these same soils can be expected.

VII. PROPOSED HABITAT ELEMENTS
In light of the previous observations, the following enhancements are recommended to assist in making
the area more structurally diverse and ecologically valuable.


Enhance shallow water habitat (add gravel substrate with slopes of 5H:1V and flatter, develop
topographic variations in this highly uniform river channel) to benefit salmonids and many other
aquatic species



Add gravel bars at the channel margin (gravel bar surface elevations will be varied; the higher ones
will support vegetation, including woody shrubs and trees)



Preserve and enhance beaches (provide 7H:1V and flatter slopes to ensure relative stability)



Develop wave attenuation features (gravel bars, pilings, anchored root wads, other wave break
structures) to reduce shear stresses on vegetation and soils



Enhance coves to provide off channel micro environments and to preserve remnant features of
historic streams)



Preserve and enhance woody debris traps (existing piling rows will be retained to trap woody debris
and to act as anchorages for added root wads and logs); these traps will retain flood-deposited wood,
from large through small pieces, and create diverse water velocity conditions to provide habitat for
many species
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Stabilize existing over-steep banks by easing slopes to 3H:1V to reduce the threat of erosion and
release of contaminants and to provide a condition sufficiently stable to allow bioengineering
structures to work effectively. These bioengineered areas will provide a dense leafy willow habitat
beneficial for many birds (such as song sparrow and warblers) and insect species, and will provide a
local source of willow construction materials for maintenance of bioengineered slopes



Enhance riparian edges to include tree and shrub plantings (continuous except in the central high use
urban area and other nodes of activity), which will provide leaf and twig drop, insect drop, shade, a
source of wood, food for wildlife, cover for wildlife movement, small animal habitat, and enhanced
connectivity with Ross Island and Oaks Bottom habitats for birds and aquatic species



Develop upland tree “groves”, primarily in conjunction with key habitat areas, to create a multi-level
canopy structure to encourage bird and mammal use



Excavate “lowlands” to create willow/ash groves integrated with bioengineered bank stabilization
structures. These lowlands will flood frequently, adding to biodiversity potential and will provide
fish refuge during high water



Retain some of the existing conifers to provide raptor roosts, increased macroinvertebrate diversity,
shade, and needle and leaf mulch, a few may be pushed over the bank to provide “full tree” large
wood structures connected to the bank with roots intact



Encourage groundwater recharge (in areas where contamination is not a major problem) to provide
adequate moisture for the habitat areas, summer cooling, river level stabilization, and soil
detoxification over time



In areas where certain types of soil contamination are present, employ myco-remediation techniques
(using wood chips inoculated with specific fungi) to decompose toxic soil elements such as
petroleum, heavy metals and PCBs



Treat rainwater to enhance water quality and provide water needed for habitat areas. Treated
rainwater will be used to increase soil moisture in selected areas, and reduce pollutant and stormwater
delivery to Willamette River



Develop river access in clearly identified, but limited locations, to provide human access to the river
in a manner that will reduce indiscriminate intrusion into the riparian edge



Construct elevated overlooks to separate people from habitat areas, to provide enhanced views, and to
reduce the number of people who attempt to reach the river’s edge



Align the pedestrian and bicycle trails in a curvilinear manner, periodically moving toward and then
away from the top of the bank. By providing changing view angles and position relative to the
Willamette River, recreationalists will be less tempted to leave the trail and develop indiscriminate
paths through habitat areas.

VIII. PROPOSED PLANT MATERIAL AND EXPECTED WILDLIFE USE BY HABITAT TYPE
The structural and plant species diversity proposed for the various habitat types will provide food, cover
and nesting habitat for a variety of resident and migrating species and will help supplement existing
habitat located along other portions of the Willamette River shoreline. Wildlife habitat will improve over
time as trees and shrubs mature and produce greater food and cover resources and better nesting
opportunities.
Instead of targeting specific wildlife species, the plan is oriented to development of habitat that will
attract a diversity of wildlife. Wildlife species mentioned in the text are for purposes of example only,
and are not necessarily “target species.” The goal is to provide habitat for native species, but given the
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numbers of non-native wildlife species in the region, these areas will undoubtedly be used by both native
and non-native wildlife.
Newly planted areas will be fairly open and will attract species that inhabit open ground and shrub
communities. For example, geese and mallard ducks that loaf in the river could forage along the
shoreline and find cover for nesting beneath low shrubs. Song sparrows could forage on the ground and
nest in the larger shrubs. New plantings should be protected from beaver predation to reduce early losses.
In the ten to twenty years following planting, trees should have developed enough height and canopy to
provide potential perch, roost and/or nesting sites for typical edge and backyard species such as scrub jay,
American goldfinch, bushtit, house finch, American robin, and American crow. Beaver can also be
expected as the amount of woody material increases. Trees closest to the river could also provide perch
sites for belted kingfisher. As trees and shrubs develop and produce greater seed and berry sources, they
will attract birds that use these foods and also provide habitat for an increasing number and abundance of
insects and insect-eating wildlife.
In approximately 50 years, the taller trees by the river could provide perch sites for bald eagle, osprey,
and great blue heron. As the tree branches and trunks rot with age, woodpeckers (e.g. downy
woodpecker, northern flicker) can drill cavities that can be used by cavity nesters such as swallows, redbreasted nuthatch, Bewick’s wren, black-capped chickadee, house sparrow, and European starling. As
tree and shrub foliage increases and bark becomes more developed, insects will become more prevalent
and can attract insect gleaners such as neo-tropical migrants (e.g., yellow-rumped warbler) as they pass
through the area. Ground cover and leaf litter or “duff” will provide increased food and cover for ground
foraging and nesting birds such as spotted towhee.
It should be noted, given the width of the area, that all of the habitat created at South Waterfront
Greenway will be within a gradient of “edge habitat” due to the narrowness of the Greenway. Edge
habitat is typically described in the scientific literature as extending 200 to 500 feet or greater into habitat
patches. Recent and continuing studies of streamside habitat in the Portland metropolitan area have shown
that narrow habitat areas have more non-native bird species (with starlings being the most prevalent) and
fewer native shrubs and herbs than wider areas. Wider woodland or forest areas also have shrub and herb
communities that exhibit enhanced 3-dimentional structure and a greater diversity of native plant species
compared to narrower areas. A width of 150 to 200 feet appears to be wide enough for an acceptable
balance of native vs. non-native species. Narrower areas can, however, provide important habitat for
native species, including stop-over habitat for neotropical migratory birds. Habitat design and
management are the most important factors for establishing habitat for native species, recognizing that the
width of the Greenway limits habitat value and utilization. Careful selection of native plant species, such
as those that will provide spring and fall foods for neotropical migrants, and management of habitat to
discourage starlings (e.g. removing most dead trees before they become snags, placing nesting boxes
designed to exclude starlings, etc.) will improve the abundance and diversity of native wildlife. Patches of
native trees, shrubs and herbs in the Greenway, and even abundant street trees throughout the District,
will provide value to a variety of native wildlife species. 2
Shallow Water Wetlands, Floodplain Marsh, and Adjacent Open Water
Interactions of tidal level, seasonal and regulated hydrology, and fluvial processes result in a dynamic
setting for numerous herbaceous plant species. Changes in shoreline and floodplain marsh vegetation
occur seasonally and in cycles based on water year types (i.e. wet vs. dry). Dominant herbaceous plant
taxa include rushes, Columbia sedge, bulrush, spikerush, wapato, knotgrass, burread, and pondweed.
These plants are important wetland emergents and submerged species that are directly used as food by
2

Information in this paragraph mostly based on personal communication with Lori Hennings, Metro, March 30 and
April 8, 2004.
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wildlife species, as well as providing substrates for aquatic and terrestrial invertebrates, which are food
for birds, fish and other aquatic animal species.
At least 40 species of fish have been identified in the lower Willamette River, including 24 native species.
Limited sampling along the District shoreline between the Ross Island and Marquam Bridges found large
scale sucker to be most abundant (Fishman Environmental Services 2002). Juvenile Chinook, coho
salmon and steelhead were also identified in the samples.
While it is not possible to design in-water areas to exclude non-native fishes, greater habitat diversity will
offer increased opportunities for all fishes. Recent fish research in the lower Willamette (Fishman
Environmental Services 2002, ODFW 2003) shows that small Chinook salmon tend to be associated with
the shore. Habitat improvements beneficial to these fish include: increased in-water structural diversity
(hiding and velocity refuge), increased solid substrate and in-water vegetation surface area (more diverse
and abundant food supply); increased over-hanging vegetation at the water margin (provides visual
complexity and terrestrial insects for food supply).
This type of habitat area is proposed primarily in the northern portion of the site in existing shallow water
areas and in cove areas developed at current stormwater outfalls.
Floodplain Shrub
This plant community tolerates frequent inundation and high shear stresses during flood stage. A dense
shrub arrangement provides better wildlife habitat benefits than more sparse plant groupings. These
plants are typically less than 20 ft. in height, multi-branched and provide flexible stems rather than solid
tree trunks. These features make this plant type well suited to endure the harsh conditions of frequent
flooding coupled with summer dry conditions, and also break up the hydraulic forces of wave action
which can erode riverbanks.
This plant community is supplied with abundant water, sunlight and nutrients, optimal conditions for
plant growth. Many insects are supported here that in turn support abundant bird, fish and mammal
populations. This plant group will provide much needed forage, cover and nesting habitat for many
species, including songbirds, dragonflies and mayflies, reptiles (if other conditions permit), as well as the
shading and cover for near-shore aquatic and fish species.
Dominant plant species include the shrub willows of the shallow water wetland community, ninebark,
salmonberry, red osier dogwood, Swamp rose and Douglas spirea.
This habitat type is proposed at the lower portions of the river bank and in low elevation areas regraded to
accommodate this type of planting.
Tributary Riparian
Where tributary streams (and storm drainage outfalls) converge with a large floodplain river, complex
interactions of water and sediment flows produce distinct geomorphic features such as delta fans, gravel
berms and freshwater wetlands. Stream flows from smaller upslope watersheds typically deliver coarser
sediments, while larger rivers carry a higher portion of fine sediments. The mixing of these two types of
hydraulic systems are fertile ecological zones that support a high degree of biodiversity. At least two
streams are shown on the historic site map, and one, Williams Creek, appears to have occupied a site now
shown as the Woods stormwater outfall and perennial wetland.
The plant community supported here is dependent on stream gradient, extent of the floodplain delta
formation, and substrate composition. The Western Red Cedar community type is appropriate for the
Williams Creek confluence, as well as black cottonwood, Douglas hawthorn, toad rush, dagger leaf rush,
stinging nettle and hedge nettle.
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Typical vegetation currently found near the other stormwater outfalls include black cottonwood, Pacific
willow, Douglas spirea, red-osier dogwood, black hawthorn, stinging nettle and small-fruited bulrush (as
well as non-native species, such as reed canarygrass, also typically a dominant). Typical wildlife include
the bird species belted kingfisher, Canada goose, widgeon, golden-crowned kinglet, American goldfinch,
song sparrow, winter wren, and black-capped chickadee.
This habitat type is proposed primarily in locations of current stormwater outfalls. The best opportunities
are available in outfalls which will be closed to CSO drainage and can accommodate regrading into
shallow water coves.
Ash/Willow Lowland
Oregon Ash occupies a distinct wetland niche on fine-textured soils where shallow winter and spring
inundation (and perhaps summer moist soils) is provided by a high groundwater table or accumulation of
surface water from precipitation due to topography and soil parameters. Examples of this habitat are
widespread in shallow depression areas with shallow standing water in winter and spring throughout the
Willamette and Tualatin Valleys. Other common plant species found in these areas include shrub willows,
alder, Douglas spirea, Pacific ninebark, black hawthorn, red-osier dogwood, snowberry, slough sedge and
common camas.
Wildlife associated with ash/willow lowland habitat are those typically found in bottomland forests. A
few examples of wildlife that use these forests are: Northern red-legged frog, Townsend’s big-eared bat,
osprey, great blue heron, orange-crowned and other warbler species, ruby-crowned kinglet, rufous-sided
towhee, bushtit, wrens, and thrushes.
This habitat type is proposed in limited locations on the lower riverbank where upstream hard points, such
as concrete slurries and walls, will protect the planting from river currents.
Mixed Coniferous/Deciduous Groves
Groves of trees and shrubs above the top of bank contribute to the quality of habitat by providing visual
screening, shade, food and nesting opportunities. These groves are proposed primarily in conjunction
with high quality habitat areas planned along the riverbank such as coves and ash/willow lowlands. The
extent and density of the groves will be determined in balance with their value to the habitat and their
location relative to upland uses. The following plant associations will be developed, giving consideration
to available soil types, probable soil moisture levels, solar exposure and elevation. These lists contain a
number of species that would be appropriate within each grove type to be selected from based on specific
site factors.
Douglas Fir / Big-Leaf Maple Grove
Douglas fir
Big-leaf maple
Red alder
Vine maple
Thimbleberry
Sword fern
Cow parsnip
Cascara
Red currant
Salal
Inside-Out Flower
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Parameters: moderately well-drained soil, well- decomposed organic matter and native soil biota.
Oregon White Oak Grove
Oregon white oak
Pacific madrone
Oceanspray
Snowberry
Tall Oregon grape
California brome
Blue wildrye
Blueleaf strawberry
Showy milkweed
Oregon hazelnut
Parameters: well-drained soils with frequent subsurface water contact
Western Red Cedar / Red Alder Grove
Western red cedar
Red alder
Sword fern
Vine maple
Hazel
Cascara
Low Oregon grape
Evergreen huckleberry
Parameters: moderately well-drained to moist soil with surface duff of conifer needles and native soil
biota.
Features: downed logs; maybe nurse logs with western hemlock.
A large variety of wildlife use these upland grove habitats. A few typical species include: owls, swallows,
nuthatch, wrens, song sparrow, thrushes, towhee, bald eagle, squirrels, raccoons, deer mice, Northwestern
salamander, chorus frog, and garter snakes. The structural complexity of these habitats is a major factor
in the species diversity found therein; more structurally complex areas (i.e. several vertical layers of
vegetation) will have a greater diversity of wildlife species.
Upland Shrub Communities
Shrub communities on the upper riverbank and adjacent to the groves will also benefit habitat values of
providing screening, food sources and nesting. The rosees can also be used to create small visual screens
or physical barriers within the greenway. The following shrub communities will be utilized in appropriate
locations to enhance habitat.
Rose
Nootka rose
Clustered wild rose
Canada Goldenrod
Parameters: moderately well-drained to moist soil
Vine Maple
Vine maple
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Sword fern
Starry False Solomon’s Seal
Low Oregon grape
Parameters: moderately well-drained to moist soil, partial sun
Wetland Shrub Community
Within cove areas and low wet areas of the riverbank, the following shrubs will be used.
Willow
Columbia River willow
Pacific willow
Piper’s [Hooker] willow
Sitka willow
Parameters: soil saturation through June; standing water acceptable; in larger areas clustered rose and
Pacific ninebark can be added..
IX.

SUMMARY

The South Waterfront Greenway, as it is observable today, bears little resemblance to predevelopment
conditions. The site has been cleared of native vegetation, streams have been captured and routed through
pipes to the river, the site has been filled in a piecemeal manner using a variety of materials, and the area
used for a number of industrial purposes. Some portions of the area are contaminated and other portions
are relatively “clean”.
The Greenway provides a unique opportunity to showcase what can be accomplished to accommodate
urban growth and, at the same time, develop a renaturalized riverbank and river edge that provides fish
and wildlife habitat. While it is not possible to turn back the clock to predevelopment conditions, it is
possible to enhance the existing setting to provide a diversity of habitat types to provide “niches” that will
accommodate a wide variety of plants and animals.
The keys to successful implementation of this renaturalization/urban development effort are the
following:


A balance must be struck between the desires of property owners, recreationists, the environmental
community, the public, and government regulators. This is a situation where all participants must be
willing to accept compromise in order to help create a unique, enhanced Greenway which meets the
goals for both the new neighborhood, the community and the health of the river.



To the extent reasonable, human use areas and wildlife habitat should be separated. People want to
go to the water’s edge – and will do so in an indiscriminate manner unless adequate provision is made
to meet human desires. Habitat areas need to be protected from encroachment by visitors through the
use of such techniques as elevated overlooks to separate people vertically from riverbank habitat,
steep banks densely covered with shrubs to discourage foot passage, routing of stormwater to create
wet, marshy conditions, and provision of allowed public access to the water in limited areas. The
types of human activities envisioned in the Greenway, which are primarily “passive”, are generally
well tolerated by and compatible with a large number of wildlife species. This is an important
consideration in the design process; which is striving to create viable habitat in an urban environment.
A number of habitat features in the Greenway will be “constructed” features, such as bioengineered
bank protection. For example, snags (dead standing trees) in narrow urban wooded areas attract
starlings that displace native cavity nesting birds. Snags should therefore not be part of the design for
the Greenway; however, nesting boxes specifically designed to exclude starlings can provide the
nesting opportunities for desirable native bird species. Bat boxes, purple martin apartment boxes,
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osprey nesting platforms and other built features will attract these species to the Greenway. Similarly,
root wads, large-diameter logs, and boulder clusters placed in shallow water will provide aquatic
habitat diversity for a variety of aquatic animals, including juvenile salmonids.


Site diversity must be provided to ensure that there are many different ecological “niches” available
to be colonized by different plant species and to provide habitat for many different animals. It is
generally recognized by the scientific community that, while we might not completely understand all
of the interacting processes that result in “good habitat,” we do know that increased habitat diversity
and complexity are important for fish and wildlife populations.



The Greenway will need to be actively managed and maintained over time. Given the focus on this
narrow strip of land from many perspectives, it will be imperative to develop a long term
management plan that gives due consideration to competing demands. Consideration needs to be
given to such topics as view preservation, safety and security, habitat protection and ongoing
enhancement, wildlife enhancement, control of dogs and cats, maintenance of bioengineered slope
protection, removal of invasive plant species, and flood damage repair/replanting. An adaptive
management program for the Greenway is essential for its success. The vision of a multiple-use
Greenway that has high values for fish and wildlife in a dense urban environment has some
experimental aspects. The management plan needs to have built-in flexibility, feedback mechanisms,
monitoring and review in order to achieve the project goals. Community involvement and citizen
understanding of what is being attempted will be key to the long term success of the South Waterfront
Greenway.
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MEMORANDUM

To:

Henry Kunowski, Portland Parks

From:

Wayne Stewart

Date:

May 18, 2004

Project:

South Waterfront Greenway (0351.1)

Subject:

Rainwater Management Concept
(Technical Information provided by the Walker Macy Design Team)

I.

INTRODUCTION

This memorandum has been prepared as a recommended approach to the responsible management of
rainwater in the developing South Waterfront District. While the central focus of the consulting team’s
work is the Greenway, rainfall respects no artificial boundaries. Therefore, this memorandum considers
the District as far west as Moody, where the new “big pipe” combined sewer will intercept runoff from
upslope areas.
The objective of this memorandum is to “push the envelope” and recommend an integrated approach that
relies primarily on natural processes (e.g., interception, infiltration, biofiltration, dispersal) and less on
piped solutions. Some of the ideas presented herein do not adhere to adopted policies and standards, and
will require thoughtful consideration on the part of regulators. However, Portland is in the beginning
stages of creating an entirely new community – why not give serious consideration to making the District
as sustainable as practical?
The South Waterfront District is located along the west side of the Willamette River, between the river
and Macadam Avenue, and extends from the River Forum Building (located at the north end of the Johns
Landing area) downstream to the Marquam Bridge. All of the property is privately owned and, when
development occurs, will be subject to the water quality and quantity requirements of the City of Portland
as set forth in the Stormwater Management Manual.
The City has taken an unprecedented approach to the development of the District with a goal of
improving water quality and providing enhanced fish and wildlife habitat in immediate proximity to the
highest density development in the state. The River Renaissance Vision is evoked, including: “To
express the River Renaissance theme of the Willamette River as ‘Portland's front yard,’ the South
Waterfront District will create an exciting riverfront destination, improve river access and connect new
and existing neighborhoods to and across the river...”
The 2002 South Waterfront Plan environmental objectives include:


Create a district that is supportive of the City’s River Renaissance vision and its commitment to
recovery of threatened and endangered species.

J. Douglas Macy



Michael W. Zilis

111 SW Oak, Suite 200 Portland, OR 97204
Phone 503-228-3122 Fax 503-273-8878

South Waterfront Greenway – Rainwater Management
page 2



May 18, 2004
DRAFT

Integrate development with the natural landscape by promoting low impact development strategies
that minimize impervious areas, use multi-objective stormwater management systems, create waterquality friendly streets and parking lots and enhance natural area revegetation.

Management of rainwater within the District will be a significant issue. As the area develops, the
percentage of the site that is impervious (e.g., pavement, roofs) will increase. To meet regulatory
requirements, the design of streets and buildings will need to include features that accommodate and treat
rainwater to ensure that water quality in the Willamette River is enhanced, not reduced.
Beyond meeting regulatory minimums, the District presents an opportunity for public/private partnerships
geared to enhancing water quality and providing and supporting a renaturalized riparian edge along the
Willamette River. The rainwater management concept described in this memo seeks to maximize rainfall
interception through the use of vegetation, and to maximize infiltration in those areas of the District
where soil types and contamination levels allow. The concept also seeks to reduce reliance on typical
piped stormwater systems wherever practical.

II.

HISTORIC AND EXISTING CONDITIONS

The historic reference maps for this site are the 1852 First Federal Township Survey maps and the 1884
map of the Willamette River’s west bank near the northern end of Ross Island (U.S. Coast and Geodetic
Survey). The 1852 map identifies the entire South Waterfront area as primarily floodplain marsh, and
shows most of what is now the South Waterfront area under farm cultivation, with two streams flowing
into the area from the west hills. These streams are shown flowing into or adjacent to the ends of a small
lake or inundated area, and then continuing to the Willamette River. The berm or natural levee shown
along the river’s edge is a typical geomorphic feature of such floodplain marshes, where coarser
sediments are deposited during flood stage as floodwaters break out of the main channel and slow down
when floodwater flows onto the shallower floodplain.
The South Waterfront District reach of the Willamette River typifies degraded conditions often found
along large floodplain rivers where these rivers traverse a heavily urbanized landscape. The original
floodplain marsh has been filled to a depth of some 20 feet (approximately to elevation +30 MSL) leaving
banks that are high, steep and covered with dumped rock and demolition debris; now largely grown over
with non-native blackberry thickets. The top of this bank roughly conforms to the regulatory (100-year)
floodplain elevation, and land west of the top of bank is considered upland, rather than riparian.
Filling of the District occurred in a piecemeal fashion over a number of decades. Fill materials are
variable – ranging from silty materials to sands and gravels, to demolition debris. The depths of the fill
again are variable and typically range from 20 to 35 feet deep. The fill is underlain by deposits of silt and
sand that, in turn, are underlain by sand, gravel and basalt.
Soil contamination issues are significant in the northern portion of the District (generally between the
Marquam Bridge and Gibbs Street). South of Gibbs, soil and groundwater contamination is not believed
to be widespread, but rather localized.
Groundwater flow is usually from the highlands towards the river. Within the District, groundwater flows
are thought to be generally from the southwest toward the northeast. The groundwater level beneath the
District is expected to typically reflect the river level, rising to approximately 16 feet (COP datum) in the
winter and falling to approximately 6 feet (COP datum) in the late summer and early fall. The
groundwater level will rise significantly during high river and flood events and will lag the river level as
high water levels subside.
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Prior to filling, the area was part of the Willamette River floodplain, probably subject to annual or
biennial flooding. Flood storage capacity was quite large, probably on the order of 1,200 acre-feet of
storage (assumes 80 acres of lowland, and an average flooded depth of 15 feet). Now that the site has
been filled, the water storing capacity of the site is much less – but still significant. Assuming an average
water storing capacity range of 0.07 to 0.10 cubic foot of water per cubic foot of soil, and a groundwater
fluctuation of 10 feet, the filled site probably holds 56 to 80 acre-feet of groundwater in the saturated zone
which is slowly released into the river each summer and fall.

III.

RAINWATER MANAGEMENT OBJECTIVES

“Stormwater management is a key element in maintaining and enhancing the City’s livability. There is a
direct link between stormwater and the City’s surface and ground waters. As the City is developed, the
impervious surfaces that are created increase the amount of runoff during rainfall events, disrupting the
natural hydrologic cycle. These conditions erode stream channels and prevent groundwater recharge.
Parking lots, roadways, and rooftops increase the pollution levels and temperature of stormwater runoff
that is transported to our streams and rivers. Protecting these waters is vital for a great number of uses,
including fish and wildlife habitat, recreation, and drinking water.”1
Objectives:


maintain and enhance Portland’s livability;



mimic the natural hydrologic cycle to the extent practical;



meet or exceed BES requirements for reducing impacts of rainwater quantity and pollution; and



showcase what can be accomplished by using an integrated approach to redevelopment.

IV.

SOUTH WATERFRONT AREA DRAINAGE CONCEPT

The original concept for District development assumed that the land surface would slope gently from west
to east, allowing the potential for overland gravity flow to the Willamette River. During development of
plans for Block 30 in the Central District, issues of groundwater level, 100-year flood elevation, and
structure buoyancy led to a decision to elevate the structure. This, in turn, led to a need to elevate the
surrounding roads to allow graceful entrances into the building. As now proposed, River Parkway will be
set between elevation 39 and 40 (COP datum), adjacent to Block 30, forming the beginning of a
north/south “ridge.” From this ridge, east/west streets will slope downward (east) toward the river and
downward (west) toward Bond Avenue (which will become a “valley”).
Since the approach described above seems to make sense for the type of building proposed, it is likely
that other developers will come to a similar conclusion about appropriate floor elevations. Therefore,
lacking a grading and drainage master plan for the area, we have assumed that the approach used for
Block 30 will be continued throughout the District. We have also assumed that storm drainage pipes that
drain Bond Avenue will be routed to existing storm drains that outfall into the river. Figure 1 illustrates
the assumed routing of rainwater, by catchment area, to the river.
Based on the City’s sustainability goals and the stormwater objective to mimic the natural hydrologic
cycle to the extent practical, we have assumed a concept that includes:


interception of rainwater by vegetation (trees, shrubs, eco-roofs);



infiltration of rainwater into site soils (where acceptable, based on contamination considerations);

1

Stormwater Management Manual; adopted July 1, 1999; revised September 1, 2002
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dispersal, rather than concentration, of stormwater wherever practical;



reuse of some of the water captured on roofs for irrigation, toilet flushing and other purposes;



detention of rooftop precipitation to spread discharge over a significant period of time;



reuse of rainwater within the Greenway to help develop and maintain “wetter” microenvironments;



use of vegetated water quality enhancement features, rather than mechanical devices, whenever
practical; and



reduction in the amount of unmitigated impervious surfaces.

Finally, the City’s Stormwater Management Manual requires that rainwater be treated on-site before
release to conveyance structures or to waterways. We have assumed that this on-site treatment
requirement also applies to runoff from area streets (private and public). Thus, all rainwater discharged
from private and public properties is assumed to meet discharge requirements of the City.
Drainage Catchment Areas
Figure 1 illustrates a likely way that the District’s rainfall runoff will be routed. Of course, there is no
assurance that future developments will follow the approach used in the Central District. As discussed
previously, this approach assumes that River Parkway will be elevated above the existing land surface,
and will form a “ridge” or “drainage divide.” Land riverward of River Parkway will drain toward the
river. Land westerly of River Parkway will drain toward Bond, where a piped system will convey runoff
toward one of the existing storm drains that discharge to the river.
The area shown hatched on Figure 1 is assumed to be sloped to drain directly toward the river. This area
contains approximately 68 acres, or a little more than half of the South Waterfront District. All runoff
from this area will be treated on site in accordance with the Stormwater Management Manual. Once
treated, surface rainfall runoff will be infiltrated as possible, dispersed across the Greenway, or routed
toward areas proposed to be maintained in a wetter condition.
Land south of Gibbs is thought to be relatively clean, with only localized areas of contamination. In this
area, infiltration is proposed to be the preferred method of accommodating treated runoff. Infiltrated
water will raise the groundwater level and provide a reservoir of cool (approximately 55° F) water that
will seep back into the river during low water periods. This cool water will lower river temperature
slightly near shore, providing a benefit for cool water fish (e.g., salmonids).
Land north of Gibbs is known to be contaminated. Depending on the types of contamination, and
location and extent of “hot spots,” it may or may not be acceptable to infiltrate runoff. In areas where
infiltration is not acceptable, it may be possible to install clay seals or pond liner material to control
infiltration while still allowing flexibility to create “wetter” areas (e.g., ponds, wetlands).
Catchment Area 1 extends from Bancroft to Lane and contains approximately 11 acres. It is assumed that
runoff from this area will be treated as required and that portion of the runoff that is not infiltrated will be
conveyed to the existing outfall located north of the Old Spaghetti Factory.
Catchment Area 2 extends from Lane to Gibbs and contains approximately 17 acres. A storm drainage
system has been designed for this area which includes water quality enhancement features, infiltration
areas, a water quality bioswale in the Greenway, and a piped overflow system that discharges to the river
near the downstream end of the bioswale. This system will be implemented and extended as development
of the Central District proceeds.
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Catchment Area 3 extends from Gibbs to Porter and contains approximately 15 acres. It is assumed that
runoff from this area will be treated and conveyed to the existing outfall just south of the Ross Island
Bridge. If finish floor elevations and street elevations selected for this area are high enough, it may be
possible to keep runoff on or near the surface and develop an artificial “stream” through the proposed
Ross Island Bridge Park, discharging into the proposed cove located just south of the bridge.
Catchment Area 4 extends from Porter to the Marquam Bridge, and contains approximately 12 acres. It is
assumed that runoff from this area will be treated and conveyed to the existing Sheridan outfall south of
the Marquam Bridge.
Drainage Concept
The main elements of the proposed drainage concept include: interception, infiltration, biofiltration,
dispersal, detention, and reuse. Interception is encouraged since 15 to 30 percent of Portland’s low
intensity rainfall can be captured by vegetation (trees, shrubs, eco-roofs) and evaporated back into the
atmosphere. Even during more intense rainfall events, vegetation holds a percentage of the rainfall and
slowly releases the excess over an extended period of time, which reduces the runoff peak discharge
associated with urban development.
Wherever soil conditions will allow, infiltration is proposed to be maximized to accomplish the
following:


reduce the amount of runoff that must be accommodated in a piped system;



increase groundwater recharge to provide a slow release of cool water into the Willamette River;



make use of the ability of soil to remove pollutants from stormwater runoff; and



mimic the natural hydrologic cycle.

Maximization of infiltration will require cooperation of both developers of private property and City
agencies responsible for transportation and utility services.
It is assumed that building developers will include such features as eco-roofs, rooftop gardens, and
landscaped courtyards. For purposes of this drainage concept, we have assumed that 50 percent of each
development parcel will include “green surfaces,” which will either allow direct infiltration into the
ground or will temporarily detain and slowly release water which can be infiltrated on or near the
development parcel.
It must be pointed out that encouraging infiltration may result in elevated groundwater and/or perched
conditions. The possibility of a general rise in the local groundwater level will need to be considered
during design of building foundations, and will be a consideration in the long-term operation of buildings
with basements. Basement infiltration protection systems should be integrated with the District rainwater
management concept to ensure that maximum City benefits are derived.
Encouragement of infiltration into public and private rights-of-way will require a different way of
thinking about how pavement sections operate. Thicker crushed rock bases will be required to
temporarily store and spread water, as well as to provide adequate strength to compensate for periodic soil
saturation. Additional water level control, possibly in the form of perforated drains set at appropriate
levels, may be needed to ensure against possible failure during intense rainfall events.
Since most of the streets in the area are of poor quality and will have to be completely reconstructed to
accommodate needed utilities, the streetcar, and construction activities, there is an opportunity to structure
these streets to accommodate rainfall infiltration. By installing a thicker than normal base, and by using
materials that drain well, a street section can be developed that has both adequate structural strength and
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capacity to infiltrate Portland’s typical low intensity rainfall. We have assumed that a system of overflow
drains will be a part of the street section design, located so they prevent structural layers from being
compromised during heavy rainfall elements.
Biofiltration is proposed wherever practical to reduce total suspended solids and to remove pollutants
from runoff water. It has been assumed that buildings will include such features as eco-roofs, rooftop
gardens, landscaped courtyards, bioswales and stormwater planters. Rights-of-way are proposed to
include such features as landscaped islands, filter strips, bioswales, stormwater planters, and soil
filtration. The Greenway will include such features as grading to encourage water spreading, filter strips,
bioswales, soil filtration, ponds and marshes, and wet areas. In highly contaminated areas, impervious
separators (e.g., clay layer, pond liner) may be needed to allow biofiltration to function while reducing
infiltration.
Dispersal is encouraged to “spread” rather than “concentrate” runoff water. Dispersal of runoff in a thin
layer (“sheet flow”) avoids overwhelming natural processes and allows biofiltration and infiltration to
proceed effectively. When water is concentrated, erosion is often a consequence and must be accounted
for during design. This generally leads to the need for engineered solutions (e.g., stabilized ditches, storm
drainage pipes) which must be extended to a safe and reasonable point of discharge.
While it will not be possible to completely avoid concentration of rainwater, the use of dispersal
techniques will minimize the number of locations where erosion becomes an issue. In those locations,
adaptive management strategies will need to be employed to add bioengineered erosion control measures
to stabilize intermittent streams that form during and immediately after major rainfall events. As a side
benefit to this approach, wetter micro-environments will be identified and can be planted with appropriate
native plant materials.
Short-term detention of at least the first 0.5 inch of roof rainfall is proposed to reduce runoff peaking,
which will provide increased infiltration capability. Detained water can be in an eco-roof soil layer, on
the surface of a flat roof, in a stormwater planter or water feature, or held in a storage vessel. Proposed
storage to accommodate 0.5 inch of rainfall amounts to 420 cubic feet (3,100 gallons) for each 10,000
square feet of roof. Water should be metered out at a rate that will allow the detained water to be released
within 48 hours.
Reuse of captured rainwater is encouraged as this will somewhat reduce runoff peaking, will reduce the
quantity of water to be infiltrated or dispersed, and will reduce potable water demand. Typical uses for
captured rainwater include toilet flushing and irrigation of vegetated areas. Other ways to use captured
rainwater will be identified as the development process proceeds in the District.
Within the Greenway, it is proposed that the twin trails be constructed over an 18-inch thick base
comprised of materials that drain well, such as crushed concrete debris screened to remove fine grained
materials. Between the trails, a shallow swale is proposed to capture and spread runoff water which will
then infiltrate into the ground and into and through the trail base material.
Overland runoff water reaching the Greenway will be dispersed by the use of careful grading and other
techniques to ensure that rainwater is spread as evenly as practical to promote infiltration and to protect
the soil surface against erosion. Where it is desired to create a wetter microhabitat, cleaned roof water
from nearby buildings might be piped to specific locations. Where ponded areas are desired, it may be
possible to obtain and reuse cooling water and/or groundwater pumped for dewatering purposes.
Water routed to the existing outfalls will be used to create wet microhabitats at the mouth of each outfall.
Depending on the amount of water available, these microhabitats might take the form of lowlands, marsh
or ponds. The City should take advantage of existing opportunities, such as the proposed relocation of the
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Sheridan outfall and the Old Spaghetti Factory’s (OSF) proposal to develop a bioswale that empties into
the existing outfall on the north side of the property. The existing Sheridan outfall should be retained and
used as a means of routing runoff water into the proposed “habitat cove.” The OSF proposal will route
additional cleaned water into the outfall area, potentially enhancing a habitat area in that location.

V.

ESTIMATED RAINFALL AND RUNOFF PATTERNS

Rainfall Patterns
Portland is generally considered to have a “rainy climate.” However, rainfall totals are approximately 39
inches a year – about the same as Chicago, and about one-half the rainfall experienced along the Oregon
Coast. What we do have is low-intensity drizzle over long periods of time. Rarely is rainfall very intense
– such as is often experienced in the Midwest and the South. A “typically wet and drizzly day” often
results in 0.25 to 0.5 inches of precipitation over a 24-hour period. A “really wet day” may produce one
to two inches of rain during a 24-hour period.
The daily rainfall records of the U.S. Weather Bureau (NOAA) for the period 1961 through 1996 were
reviewed for patterns. This analysis of 35 years of record disclosed the following:
Days with rainfall greater than 0.50 inches/day
Days with rainfall greater than 0.75 inches/day
Days with rainfall greater than 1.00 inches/day
Days with rainfall greater than 2.00 inches/day
Maximum daily rainfall (3 occurrences in 35 years)

20.1 days/year (average)
9.8 days/year (average)
4.5 days/year (average)
0.25 days/year (average)
2.44 inches

As can be seen, rainfall greater that 1.00 inch in 24 hours only occurs approximately 4.5 times per year –
or about once a month during the winter months (November to March).
Expected Runoff from the District
Runoff is the amount of water remaining after subtractions are made for interception, infiltration,
detention (temporary storage), and capture for reuse. As it is anticipated that developers will be exploring
“green solutions,” and since the City has specific stormwater management requirements, it seems
appropriate to assume substantial reduction in runoff from private development parcels over traditional
development.
South Waterfront also provides an ideal opportunity to explore innovative ways to treat and distribute
stormwater runoff from private and public streets. We assume that BES and PDOT will work together to
develop, implement, test and approve various ideas to accommodate rain that falls on District rights-ofway.
Based on the rainfall patterns described previously, it seems appropriate to use 1.0 inch precipitation in 24
hours as a typical storm for design purposes. Larger events will happen, of course, but are only expected
to occur four or five times per year. Designs that accommodate controlled overland flow and short term
street ponding during these larger events will keep infrastructure costs down and will create
inconvenience for only short periods of time (probably on the order of an hour or so per event).
For private development blocks, we have made the following assumptions:


Each block will include eco-roofs, rooftop gardens and other water detaining features capable of
holding at least 0.5 inches of precipitation.
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Runoff from 100% of each block will be treated to City water quality requirements before discharge
from the site.



Blocks facing the Greenway can discharge treated runoff to the Greenway where it will be spread
(and reused to create wetter areas).

For public and private streets, we have made the following assumptions:


Runoff from 100% of the right-of-way (or easement) will be treated through infiltration or, when not
practical, treated to City water quality requirements before release or conveyance.



Biofiltration techniques will be used whenever practical; more conventional engineered systems will
be used when biofiltration is impractical.



Streets will be designed to infiltrate at least one inch/day over the entire right-of-way (or easement)
area in locations where soil contamination levels will allow.

Note: For purposes of this discussion, and given current uncertainties about soil conditions and final
design of streets, the performance of this system has been conservatively estimated.
For the Greenway we have made the following assumptions:


Trails will be designed to infiltrate at least one inch/day over the area of the impervious surface.



Bioswales, grading and other techniques will be employed to distribute water reaching the Greenway
as widely as feasible to encourage infiltration and minimize erosion.



Surface and subsurface soils will be capable of absorbing 3.0 inches in 24 hours.

Based on the above assumptions, the following tables set forth, by subarea, the amount of runoff expected
for events generating 0.5, 1.0 and 2.0 inches per 24 hours.

Table 1 – Estimated 24-Hour Runoff from 1.0 Acre Site
0.5 inch rainfall
in 24 hours
906 ft3

1.0 inch rainfall
in 24 hours
2,723 ft3

2.0 inches rainfall
in 24 hours
6,352 ft3

Street Area3

no runoff

no runoff

3,630 ft3

Greenway or Park4

no runoff

no runoff

no runoff

Private Development Area2

2

Assumes capability to retain or detain 0.5 inch of precipitation over roof surface.
Assumes capability to hold and infiltrate 1.0 inch of precipitation.
4
Assumes trail and plazas represent 25% of Greenway or park area with capability to hold and infiltrate 1.0 inch of
precipitation; assumes vegetated areas can infiltrate 3.0 inches of precipitation.
3
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Table 2 – Drainage Area Acreage5
ACRES
Total Area (mapped area shown on Figure 1)

123

Catchment Area Drained Across Greenway (Hamilton Street to Marquam Bridge)
-

trail and plaza areas

4

-

landscaped area

20

-

street right-of-way

14

-

private development areas

30

subtotal

68

Catchment Area 1 (Bancroft Street to Lane Street)
-

street right-of-way

5

-

private development areas

6

subtotal

11

Catchment Area 2 (Lane Street to Gibbs Street)
-

street right-of-way

7

-

private development areas

8

-

park

2

subtotal

17

Catchment Area 3 (Gibbs Street to Porter Street)
-

street right-of-way

5

-

private development areas

7

-

park

3

subtotal

15

Catchment Area 4 (Porter Street to Marquam Bridge)
-

street right-of-way

5

-

private development areas

7

subtotal

5

All figures have been rounded.

12
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Table 3 – Estimated 24-Hour Runoff from Catchment Areas
0.5 inch rainfall
in 24 hours

1.0 inch rainfall
in 24 hours

2.0 inches rainfall
in 24 hours

no runoff

no runoff

no runoff

Catchment Area Drained Across Greenway
-

trail and plaza area (4 AC)

-

landscaped area (20 AC)

-

street area (14 AC)

no runoff

no runoff

no runoff6

-

private development area (30 AC)

27,180 ft3

81,690 ft3

190,560 ft3

total runoff

27,180 ft3

81,690 ft3

190,560 ft3

Catchment Area 1
-

street area (5 AC)

no runoff

no runoff

18,150 ft3

-

private development area (6 AC)

5,436 ft3

16,338 ft3

38,112 ft3

total runoff

5,436 ft3

16,338 ft3

56,262 ft3

Catchment Area 2
-

street area (7 AC)

no runoff

no runoff

25,410 ft3

-

private development area (8 AC)

7,248 ft3

21,784 ft3

50,816 ft3

-

park (2 AC)

no runoff

no runoff

no runoff

3

3

21,784 ft

76,226 ft3

total runoff

7,248 ft

Catchment Area 3
-

street area (5 AC)

no runoff

no runoff

18,150 ft3

-

private development area (7 AC)

6,342 ft3

19,061 ft3

44,464 ft3

-

park (3 AC)

no runoff

no runoff

no runoff

3

3

19,061 ft

62,614 ft3

total runoff

6,342 ft

Catchment Area 4

6

-

street area (5 AC)

no runoff

no runoff

18,150 ft3

-

private development area (7 AC)

6,342 ft3

19,061 ft3

44,464 ft3

total runoff

6,342 ft3

19,061 ft3

62,614 ft3

Assumes street area runoff is spread along the length of the Greenway and is infiltrated into landscaped area soils.
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PROPOSED CONSTRUCTION ELEMENTS

To support the identified drainage concept, the following elements are proposed.


Interception: Plant street trees and shrubs. (Use planting islands instead of overscaled paved surfaces
wherever practical.)



Infiltration: Install water quality enhancement basins, bioswales and other features wherever soils
will allow to capture and infiltrate stormwater. Use porous pavement, unit pavers and other
techniques to allow water to infiltrate into the street base. Thicken the base layer to act as a reservoir
under pavements to hold, spread and allow time for infiltration of stormwater.



Overland Flow: Where practical, avoid concentration of runoff and encourage dispersed overland
flow. Use segmented curbs and flow spreading devices to encourage overland flow of water into
vegetated areas.



Dispersal: Encourage sheet flow of water. Use subtle grading patterns and filter strips to disperse
water across wide areas. Use spaced decking, unit pavers or grating for plazas and overlooks.
Distribute water in a manner that encourages differing hydrologic conditions to support diverse plant
communities and wildlife habitats.



Reuse: Pipe cleaned roof water to locations in the Greenway where wetter conditions are desired.
Capture cleaned water for irrigation and toilet flushing. Use available hydraulic head from roof
drains to activate water features.



Mechanical Treatment: Where biological water quality enhancement is not feasible, use settlement,
filtration, and other techniques to meet City water quality standards.
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MEMORANDUM
To:

Henry Kunowski, Portland Parks

From:

Wayne Stewart, Laura Herbon

Date:

September 3, 2004

Project:

South Waterfront Greenway (0351.1)

Subject:

Proposed Plant List and Soils Development Concept
(Technical Information provided by the Walker Macy Design Team)

I.

INTRODUCTION

This memorandum has been prepared to provide a recommended approach to renaturalize the riverbank in
the developing South Waterfront District. The objective is to recommend a comprehensive approach to
replant the riverbank that recognizes the need to amend the “urban fill” soils existing on the site in order
to support the growth of native, and native-like, plant communities.
The South Waterfront District is located along the west side of the Willamette River, between the river
and Macadam Avenue, and extends from the River Forum Building (located at the north end of the Johns
Landing area) downstream to the Marquam Bridge. All of the property is privately owned and, when
development occurs, will be subject to development regulations.
The City has taken an unprecedented approach to the development of the District with a goal of
improving water quality and providing enhanced fish and wildlife habitat in immediate proximity to the
highest density development in the state. The River Renaissance Vision is evoked, including: “To
express the River Renaissance theme of the Willamette River as ‘Portland's front yard,’ the South
Waterfront District will create an exciting riverfront destination, improve river access and connect new
and existing neighborhoods to and across the river...”
The 2002 South Waterfront Plan environmental objectives include:


Create a district that is supportive of the City’s River Renaissance vision and its commitment to
recovery of threatened and endangered species.



Integrate development with the natural landscape by promoting low impact development
strategies that minimize impervious areas, use multi-objective stormwater management systems,
create water-quality friendly streets and parking lots and enhance natural area revegetation.



Creatively address environmental challenges including, but not limited to, soil contamination and
freeway noise.

Beyond meeting regulatory minimums, the District presents an opportunity to showcase how a highly
impacted urban area can be creatively enhanced to develop a riparian area that is capable of supporting
J. Douglas Macy



Michael W. Zilis

111 SW Oak, Suite 200 Portland, OR 97204
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native plant communities. While it is not possible to turn the clock back to mimic predevelopment
environmental conditions, it is possible to “renaturalize” the riverbank in a manner supportive of fish,
wildlife, and native plant communities.
Habitat renaturalization1 will result in enhancement of shallow water areas, development of tree and shrub
communities on the riverbank, and the planting of tree groves, shrub communities and meadows on the
upland portions of the Greenway. Proposed grading, soil remediation, routing of treated stormwater
runoff, placing of habitat structural elements, and planting of native vegetation will establish the
conditions needed for ecological processes that provide desirable functions and services, such as fish and
wildlife habitat, microclimate changes, production and distribution of organic materials, and others. The
structural and species diversity proposed for these plant communities will provide food, cover and nesting
habitat for a variety of resident and migrating animal species, and should supplement existing habitat
along the river. Wildlife habitat and other ecological functions will improve over time as trees and shrubs
mature and provide greater food and cover resources and nesting opportunities.
II.

HISTORIC AND EXISTING CONDITIONS

The historic reference maps for this site are the 1852 First Federal Township Survey maps and the 1884
map of the Willamette River’s west bank near the northern end of Ross Island (U.S. Coast and Geodetic
Survey). The 1852 map identifies the entire South Waterfront area as primarily floodplain marsh, and
shows most of what is now the South Waterfront area under farm cultivation, with two streams flowing
into the area from the west hills. These streams are shown flowing into or adjacent to the ends of a small
lake or inundated area, and then continuing to the Willamette River. The berm or natural levee shown
along the river’s edge is a typical geomorphic feature of such floodplain marshes, where coarser
sediments are deposited during flood stage as floodwaters break out of the main channel and slow down
when floodwater flows onto the shallower floodplain.
The South Waterfront District reach of the Willamette River typifies degraded conditions often found
along large floodplain rivers where these rivers traverse a heavily urbanized landscape. The original
floodplain marsh has been filled to a depth of some 20 feet (approximately to elevation +30 MSL) leaving
banks that are high, steep and covered with dumped rock and demolition debris; now largely grown over
with non-native blackberry thickets. The top of this bank roughly conforms to the regulatory (100-year)
floodplain elevation, and land west of the top of bank is considered upland, rather than riparian.
Filling of the District occurred in a piecemeal fashion over a number of decades. Fill materials are
variable – ranging from silty materials to sands and gravels, to demolition debris. The depths of the fill
again are variable and typically range from 20 to 35 feet deep. The fill is underlain by deposits of silt and
sand that, in turn, are underlain by sand, gravel and basalt.
Soil contamination issues are significant in the northern portion of the District (generally between the
Marquam Bridge and Gibbs Street). South of Gibbs, soil and groundwater contamination is not believed
to be widespread, but rather localized.
Groundwater flow is usually from the highlands towards the river. Within the District, groundwater flows
are thought to be generally from the southwest toward the northeast. The groundwater level beneath the
District is expected to typically reflect the river level, rising to approximately 16 feet (COP datum) in the
winter and falling to approximately 6 feet (COP datum) in the late summer and early fall. The

1

We use the term “renaturalization” for this enhancement effort to mean that the project design is based on changing
the existing altered environment in ways that will result in the provision of ecological functions and services that
typify un-altered lower Willamette River ecosystems. It is important to note that we are not proposing “restoration”
at this site, because restoration means returning the site to pre-alteration conditions.
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groundwater level will rise significantly during high river and flood events and will lag the river level as
high water levels subside.
Prior to filling, the area was part of the Willamette River floodplain, probably subject to annual or
biennial flooding. Flood storage capacity was quite large, probably on the order of 1,200 acre-feet of
storage (assumes 80 acres of lowland, and an average flooded depth of 15 feet). Now that the site has
been filled, the water storing capacity of the site is much less – but still significant. Assuming an average
water storing capacity range of 0.07 to 0.10 cubic foot of water per cubic foot of soil, and a groundwater
fluctuation of 10 feet, the filled site probably holds 56 to 80 acre-feet of groundwater in the saturated zone
which is slowly released into the river each summer and fall.
III.

GREENWAY RENATURALIZATION GOALS

Within the context of existing conditions and the constraints imposed by the highly altered state of the
lower Willamette River, the design principle of increasing biological diversity and ecological function has
been adopted by the consulting team to guide design development. The following renaturalization goals
provide guidance for the evolving Greenway design.


Increase diversity of habitat types along the Greenway;



Increase structural and vegetative diversity within Greenway habitats;



Create and enhance habitats that support native species while minimizing non-native species;



Provide, where feasible, off-channel habitat, such as coves and tributary confluences;



Protect and improve water quality in the Willamette River;



Provide stable riverbanks where needed to protect existing and future urban development and
infrastructure, significant natural resources, and public safety;



Provide safe public access to the river where appropriate; and



Enhance the aesthetic qualities of the river’s edge.

The challenge is to develop an appropriate physical condition that is supportive of desired plant
communities and that can evolve over time in a manner that can be characterized as “dynamically stable.”
A dynamically stable landscape is one that evolves (or changes over time) in response to the range of
natural forces, but shows relatively modest changes in structure over time. That is, an extreme event such
as a flood may create a significant disturbance to trees, shrubs, etc, but over time the plant structure
returns to the pre-disturbance condition. These dynamic ecosystems do change over time, but in response
to events over time spans of years to decades to centuries. Human pressures such as vegetation
conversion, chemical inputs, and grade alterations, are typically extreme events outside the range of
natural force conditions under which dynamically stable landscapes have evolved. The challenge is to
understand the background rate of change and to work to protect landscapes from catastrophic events
from which they cannot recover. Changes occur at many scales, including physical, biological, climatic,
social, economic and political. All of these scales need to be considered in making decisions about
managing the Greenway through the South Waterfront project area.
The following list includes some of the forces that will be at work continuing change over long periods of
time.


Groundwater flows will be modified as each new building is constructed. In some situations,
groundwater routing may change as foundations interrupt water movement. In other locations,
groundwater pumping may be employed, leading to reduced groundwater flows, but increased
surface/pipe flow.
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Microclimate changes will occur as tall buildings are constructed (wind pattern changes, shadow
creation, urban heat island increases). Changes to sunlight penetration, shade patterns, and ground
temperature will also occur as vegetation matures and tree canopies develop.



Soil changes will occur slowly over decades as topsoil develops; fine-grained sediments are
deposited by high river events, microbial changes occur under the influence of various vegetation
types, and a maturing organic “duff” layer accumulates, a critical component of soils in healthy
habitats.



Periodic flooding of areas below the top of bank will cause erosion in some areas, will deposit soils in
other areas, change nutrient availability, and will change vegetation patterns by depositing seed, and
removing/uprooting/breaking existing vegetation. The result, over time, will be the evolution of a
mosaic of plant communities of variable composition, age and structure.



Vegetation will need to be managed to ensure human safety, to benefit desired habitats, to remove
invasive species, and to maintain desired views. In response to changing citizen desires, public safety
requirements, property owner interests, and availability of maintenance/management funds, how
vegetation cover is managed will likely differ from decade to decade.

IV.

SITE DIVERSITY

Site diversity must be provided to ensure that there are many different ecological “niches” available to be
colonized by different plant species and to provide habitat for many different animals. It is generally
recognized by the scientific community that, while we might not completely understand all of the
interacting processes that result in “good habitat,” we do know that increased habitat diversity and
complexity are important for supporting fish and wildlife populations.
The following enhancements are included in the plan to assist in making the area structurally diverse and
ecologically valuable.


Enhance coves to provide off channel micro environments and to preserve the remnant features of
historic streams.



Stabilize existing over-steep banks by reducing slope gradients to 3H:1V to reduce the threat of
slope instability. Lower gradient slopes are more cost-effective to stabilize than steeper slopes,
whether using rigid engineered structures or soil bioengineering techniques.



Enhance riparian edges to include tree and shrub plantings, which will provide leaf and twig drop,
insect drop, shade, a source of wood, food for wildlife, cover for wildlife movement, small animal
habitat, and enhanced connectivity with Ross Island and Oaks Bottom habitats for birds and aquatic
species



Develop upland tree “groves”, primarily in conjunction with key habitat areas, to create a multi-level
canopy structure to encourage bird and mammal use



Excavate “lowlands” to create willow/ash groves integrated with bioengineered bank stabilization
structures. These lowlands will flood frequently, adding to biodiversity potential and will provide
fish refuge during high water events.



Retain some of the existing conifers to provide raptor roosts, increased macroinvertebrate diversity,
shade, and needle and leaf mulch. , A few large trees may be pushed over the bank to provide “full
tree” large wood structures connected to the bank with roots intact.



Encourage groundwater recharge to provide adequate moisture for the habitat areas, summer cooling,
river level stabilization, and soil detoxification over time
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In areas where certain types of soil contamination are present, employ myco-remediation techniques
(using a thick layer of clean wood chips inoculated with specific fungi) to decompose toxic soil
elements such as petroleum, heavy metals and PCBs



Treat rainwater to enhance water quality and provide water needed for habitat areas. Use rainwater
to increase soil moisture in selected areas.

The structural and plant species diversity proposed for the various habitat types will provide food, cover
and nesting habitat for a variety of resident and migrating species and will help supplement existing
habitat located along other portions of the Willamette River shoreline. Wildlife habitat will improve over
time as trees and shrubs mature and produce greater food and cover resources and better nesting
opportunities.
Instead of targeting specific wildlife species, the plan is oriented to development of habitat that will
attract a diversity of wildlife. The goal is to provide habitat for native species, but given the numbers of
non-native wildlife species in the region, these areas will undoubtedly be used by both native and nonnative wildlife.
Newly planted areas will be fairly open and will attract species that inhabit open ground and shrub
communities. New plantings should be protected from beaver predation to reduce early losses, and
several additional plantings may be needed to achieve the desired future condition.
In the ten to twenty years following planting, trees should have developed enough height and canopy to
provide potential perch, roost and/or nesting sites for typical edge and backyard species. Beaver can also
be expected to increase as the amount of woody material increases. As trees and shrubs develop and
produce greater seed and berry sources, they will attract birds that use these foods and also provide habitat
for an increasing number and abundance of insects and insect-eating wildlife.
In approximately 30 years, the taller trees by the river could provide perch sites for bald eagle, osprey,
and great blue heron. As the tree branches and trunks rot with age, woodpeckers can drill cavities that
can be used by cavity nesters. As tree and shrub foliage increases and bark becomes more developed,
insects will become more prevalent and can attract insect gleaners such as neo-tropical migrants. Ground
cover and leaf litter or “duff” will provide increased food and cover for ground foraging and nesting birds.
V.
SOILS DEVELOPMENT
As stated previously, the greenway is underlain with variable fill materials – ranging from silty materials,
to sands and gravels, to demolition debris. To successfully revegetate the site, it will be necessary to
evaluate the underlying soil materials and, where necessary, amend or modify them. Modification actions
are likely to include removal of unacceptable construction debris, adding and mixing in fine- textured soil
material and organic matter (compost) to increase water holding capacity, addition of wood chips
inoculated with specific fungi to facilitate decontamination, and “cultivation”of the soil biota including
actinomycetes, Lumbricidae and other soil fauna. In a few areas, it may be necessary to import clean soil
to replace or cap contaminated soil.
The extra effort invested in thorough soil preparation will be richly rewarded compared with the paltry
results to be expected from planting native plants on the degraded soils now found on site. While native
plants are hardy compared with many introduced species, these plants can't be expected to thrive on the
residue of industrial manufacture. The soil is the foundation of the ecosystem, although it is perhaps the
most 'invisible' component. Important factors to balance in modifying the soil to support a “new” native
plant community will include:

soil structure and depth

bulk density

porosity and aeration capacity
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infiltration capacity and depth to groundwater
soil fertility, including Cation Exchange Capacity
soil microbial ecology
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VI.
PRELIMINARY PLANT LIST
Following is a list of plants that are proposed for each of the ten identified plant communities of the
Greenway, as designated on the schematic plan. Native plants are proposed and encouraged wherever
possible. Given the integration that must occur between habitat development and human use of the
Greenway, plants referred to as “Friends of Natives” are proposed to be utilized adjacent to paths,
overlooks and other urban areas. These plants have many of the attributes both physically and visually of
native plants but may be better adapted to the stresses of heavy human use. Many of these plants
naturally grow to lower heights which will allow visual connections to use areas along the Greenway.
These visual connections will be important for public safety. Providing views of the river are also key to
the Greenway’s long term viability. The vertical and horizontal locations of plant materials on the
riverbank should take views into consideration.
In order for this planting to be truly successful in the long term, a management plan which addresses the
installation and care of the Greenway’s plant material should be developed prior to the formulation of
planting plans. Removal of invasive species, pruning, and other requirements such as a phased, multi
year planting program should be included in this plan to ensure the Greenway meets its goals for both
wildlife habitat as well as human use.
Planting will have to occur in phases over time, as the full proposed plant palette will not be able to be
planted initially. Plants which can tolerate full sun can be planted initially, but plants that require shade
will need to be planted some number of years later. It is likely to take several decades before the plant
communities begin to resemble similar communities found in nature.

Preliminary Plant List
Native Meadow (Elevation 18’ +)
Scientific Name

Common Name

Achillea millefolium
Agrostis exarata
Asclepias speciosa
Aster chilensis
Danthonia californica
Elymus glaucus
Eriophyllum lanatum
Festuca idahoensis ‘Roemerii’
Fragaria virginiana
Iris tenax
Lotus purshiana
Poa secunda

Common Yarrow
Spike Bentgrass
Showy Milkweed
Common California Aster
California Oatgrass
Blue Wild Rye
Wooley Sunflower
Roemer’s Fescue
Blueleaf Strawberry
Oregon Iris
Spanish Clover
Pine Bluegrass

Doug Fir / Bigleaf Maple (Elevation 18’ – 35’)
Trees:

Acer circinatum
Acer macrophyllum
Alnus rubra
Pseudotsuga menziesii
Rhamnus purshiana

Vine Maple
Bigleaf Maple
Red Alder
Douglas Fir
Cascara

Shrubs:

Amelachier alnifolia

Western Serviceberry
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Gaultheria shallon
Mahonia aquifolium
Mahonia nervosa
Philadelphus lewisii
Polystichum munitum
Oemlaria cerasiformus
Ribes sanguineum
Rubus parviflorus
Rubus ursinus
Symphoricarpos albus
Symphoricarpos mollis
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Salal
Tall Oregon Grape
Low Oregon Grape (after shade only)
Mock Orange
Sword Fern (after shade only)
Indian Plum (after shade only)
Red-flowering Currant
Thimbleberry
Trailing Blackberry
Common Snowberry
Trailing Snowberry

Friends of Natives: Arctostaphylos uva-ursi ‘cv’
Cultivated Kinnikinnick
(Near Path Edge) Cotoneaster dammeri ‘cv’
Cultivated Low-growing Cotoneaster
Itea virginca ‘Henry’s Garnet’
Henry’s Garnet Sweetspire
Itea virginica “Sprich’
Little Henry Sweetspire
Mahonia aquifolium ‘Compacta’
Compact Oregon Grape
Mahonia repens
Creeping Oregon Grape
Mytus communis ‘Compacta’
Dwarf Myrtle
Philadelphus x virginalis ‘Dwarf Snowflake’ Dwarf Minnesota Snowflake Mock Orange
Symphoricarpos x ‘cv’
Cultivated Snowberry
Herb Layer:
(Initially)

Bromus carinatus
Bromus sitchensis
Danthonia californica
Elymus glaucus
Elymus trachycaulus
Gilia capitata
Hordeum brachyantherum
Lotus purshiana

California Brome
Sitka Brome
California Oatgrass
Blue Wild Rye
Slender Wheatgrass
Common Gilia
Meadow Barley
Spanish Clover

Herb Layer:
(Later, w/ Shade)

Achlys triphylla
Adiantum pedatum
Asarum caudatum
Blechnum spicant
Bromus vulgaris
Deschampsia elongata
Disporum hookeri
Elymus glaucus
Festuca occidentalis
Heracleum lanatum
Hydrophyllum tenuipes
Oxalis oregana
Smilacina racemosa.
Tellima grandiflora
Tolmiea menziesii
Trillium ovatum
Vancouveria hexandra

Vanilla Leaf
Maidenhair Fern
Wild Ginger
Deer Fern
Columbia Brome
Slender Hairgrass
Fairy Bells
Blue Wild Rye
Western Fescue
Cow-parsnip
Pacific Waterleaf
Sorrel
False Solomon’s Seal
Fringecup
Youth-on-Age
Western Trillium
Inside-out-flower

Oregon Oak / Madrone (Elevation 18’ – 35’)
Trees:

Acer macrophyllum
Arbutus menziesii

Bigleaf Maple
Pacific Madrone
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Shrubs:

Quercus garryanna

Oregon White Oak

Amelachier alnifolia
Corylus cornuta var. californica
Holodiscus discolor
Mahonia aquifolium
Symphoricarpos albus
Symphoricarpos mollis

Western Serviceberry
Hazelnut
Ocean Spray
Tall Oregon Grape
Common Snowberry
Trailing Snowberry

Friends of Natives: Arctostaphylos uva-ursi ‘cv’
(Near Path Edge) Ceanothus gloriosus ‘Point Reyes’
Ceanothus griseus horizontalis
Cistus x ‘cv’
Cotoneaster dammeri ‘cv’
Festuca cinerea ‘Elijah Blue’
Festuca glauca
Itea virginca ‘Henry’s Garnet’
Itea virginica “Sprich’
Lavandula ssp. ‘cv’
Mahonia aquifolium ‘Compacta’
Mahonia repens
Nandina domestica ‘cv’
Spiraea x bumalda ‘cv’
Spiraea japonica ‘cv’
Symphoricarpos x ‘cv’
Walstenia fragaroides
Herb Layer:
(Native Meadow)

Achillea millefolium
Agrostis exarata
Asclepias speciosa
Aster chilensis
Danthonia californica
Deschampsia cespitosa
Elymus glaucus
Eriophyllum lanatum
Festuca idahoensis ‘Roemerii’
Fragaria virginiana
Lotus purshiana
Poa secunda
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Cultivated Kinnikinnick
Point Reyes Ceanothus
Carmel Creeper
Cultivated Rock Rose
Cultivated Low-growing Cotoneaster
Elijah Blue Fescue
Blue Fescue
Henry’s Garnet Sweetspire
Little Henry Sweetspire
Lavanders
Compact Oregon Grape
Creeping Oregon Grape
Cultivated Heavenly Bamboo
Spiraeas
Spiraeas
Cultivated Snowberry
Barren Strawberry
Common Yarrow
Spike Bentgrass
Showy Milkweed
Common California Aster
California Oatgrass
Tufted Hairgrass
Blue Wild Rye
Wooley Sunflower
Roemer’s Fescue
Blueleaf Strawberry
Spanish Clover
Pine Bluegrass

Upland Shrub (Elevation 18’ – 35’)
Small Trees:

Acer circinatum
Rhamnus purshiana
Sambucus caerulea
Sambucus racemosa

Bigleaf Maple
Cascara
Blue Elderberry
Red Elderberry

Shrubs:

Amelachier alnifolia
Corylus cornuta var. californica
Gaultheria shallon
Holodiscus discolor
Mahonia aquifolium
Mahonia nervosa

Western Serviceberry
Hazelnut
Salal
Ocean Spray
Tall Oregon Grape
Low Oregon Grape (after shade only)
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Philadelphus lewisii
Polystichum munitum
Ribes sanguineum
Rosa nutkana
Rubus parviflorus
Rubus ursinus
Symphoricarpos albus
Symphoricarpos mollis
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Mock Orange
Sword Fern (after shade only)
Red-flowering Currant
Nootka Rose
Thimbleberry
Trailing Blackberry
Common Snowberry
Trailing Snowberry

Friends of Natives: Arctostaphylos uva-ursi ‘cv’
Cultivated Kinnikinnick
Carex ssp.
Ornamental Sedges
Ceanothus gloriosus ‘Point Reyes’
Point Reyes Ceanothus
Ceanothus griseus horizontalis
Carmel Creeper
Choisya ternata ‘cv’
Mexican Orange Cultivars
Cistus x ‘cv’
Cultivated Rock Rose
Cornus sericea ‘Kelseyi’
Dwarf Red-osier Dogwood
Cotoneaster dammeri ‘cv’
Cultivated Low-growing Cotoneaster
Fetuca cinerea ‘Elijah Blue’
Elijah Blue Fescue
Fetuca glauca
Blue Fescue
Festuca ovina var. brevifolia
Blue Fescue
Helenium autumnale ‘cv’
Cultivated Sneezeweed
Hemerocallis ‘cv’
Cultivated Daylillies
Heuchera ‘cv’
Coral Bells
Hydrangea ‘cv’
Hydrangeas
Itea virginca ‘Henry’s Garnet’
Henry’s Garnet Sweetspire
Itea virginica “Sprich’
Little Henry Sweetspire
Lavandula ssp. ‘cv’
Lavanders
Lonicera nitida ‘cv’
Cultivated Box Honeysuckle
Lonicera pileata
Privet Honeysuckle
Mahonia aquifolium ‘Compacta’
Compact Oregon Grape
Mahonia repens
Creeping Oregon Grape
Mytus communis ‘Compacta’
Dwarf Myrtle
Nandina domestica ‘cv’
Cultivated Heavenly Bamboo
Pennisetum alopecuroides ‘cv’
Cultivated Fountain Grass
Perovskia atriplicifolia
Russian Sage
Philadelphus x virginalis ‘Dwarf Snowflake’ Dwarf Minnesota Snowflake Mock Orange
Physocarpus opulifolius ‘Dart’s Gold’
Golden Ninebark
Physocarpus opulifolius ‘Diablo’
Purple Ninebark
Symphoricarpos x ‘cv’
Cultivated Snowberry
Rhododendron ‘cv’
Cultivated Azaleas and Rhododendrons
Ribes sanguineum ‘cv’
Flowering Currant Cultivars
Rosa ssp.
Roses
Sweet Box
Sarcococca hookeriana humilis
Sarcococca ruscifolia
Sweet Box
Spiraea x bumalda ‘cv’
Spiraeas
Spiraea japonica ‘cv’
Spiraeas
Symphoricarpos x ‘cv’
Cultivated Snowberry
Viburnum davidii
David Viburnum
Walstenia fragaroides
Barren Strawberry
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Red Cedar / Red Alder (Tributary Riparian)
Trees:

Acer circinatum
Acer macrophyllum
Alnus rubra
Rhamnus purshiana
Thuja plicata

Vine Maple
Bigleaf Maple
Red Alder
Cascara
Western Red Cedar

Shrubs:

Cornus sericea
Corylus cornuta var. californica
Mahonia nervosa
Physocarpus capitatus
Polystichum munitum
Rosa nutkana
Rubus spectabilis
Salix ssp. (Occasional)
Symphoricarpos albus

Red-osier Dogwood
Hazelnut
Low Oregon Grape (after shade only)
Pacific Ninebark
Sword Fern (after shade only)
Nootka Rose
Salmonberry
Various Willow Species
Common Snowberry

Herb:

Carex ssp..
Deschampsia cespitosa
Geum macrophyllum
Glyceria ssp.
Hordeum brachyantherum
Juncus ssp.
Lysichitum americanum
Oenanthe sarmentosa
Urtica dioica

Other Sedges
Tufted Hairgrass
Avens
Mannagrass
Meadow Barley
Rushes
Skunk Cabbage
Water Parsley
Stinging Nettle

Oregon Ash / Hawthorne/ Slough Sedge (Elevation 11’ – 18’)
Trees:

Alnus rubra
Fraxinus latifolia
Salix lasiandra (lucida var. lasiandra)

Red Alder
Oregon Ash
Pacific Willow

Shrubs:

Cornus sericea
Crataegus douglasii
Physocarpus capitatus
Salix ssp. (Occasional)
Symphoricarpos albus

Red-osier Dogwood
Black Hawthorne
Pacific Ninebark
Various Willow Species
Common Snowberry

Herb:

Carex obnupta
Carex ssp.
Deschampsia cespitosa
Glyceria ssp.
Hordeum brachyantherum
Juncus ssp.
Leersia oryzoides

Slough Sedge
Sedges
Tufted Hairgrass
Mannagrass
Meadow Barley
Rushes
Rice Cutgrass

Oregon Ash / Willow (Elevation 11’ – 18’)
Trees:

Alnus rubra
Fraxinus latifolia

Red Alder
Oregon Ash
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Salix lasiandra (lucida var. lasiandra)

Pacific Willow

Shrubs:

Cornus sericea
Crataegus douglasii
Salix fluiviatilis
Salix piperi (hookeriana)
Salix scouleriana
Salix sitchensis
Symphoricarpos albus

Red-osier Dogwood
Black Hawthorne
Columbia River Willow
Hooker’s Willow
Scouler’s Willow
Sitka Willow
Common Snowberry

Herb:

Carex ssp..
Deschampsia cespitosa
Glyceria ssp.
Hordeum brachyantherum
Juncus ssp.
Leersia oryzoides

Sedges
Tufted Hairgrass
Mannagrass
Meadow Barley
Rushes
Rice Cutgrass
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Gravel Bar Vegetation (Elevation 11’ – 13’)
Trees:

Fraxinus latifolia
Salix lasiandra (lucida var. lasiandra)

Oregon Ash
Pacific Willow

Shrubs:

Cornus sericea
Crataegus douglasii
Salix fluiviatilis
Salix piperi (hookeriana)
Salix scouleriana
Salix sitchensis

Red-osier Dogwood
Black Hawthorne
Columbia River Willow
Hooker’s Willow
Scouler’s Willow
Sitka Willow

Wet Shrub (Elevation 11’ – 18’)
Trees: *

Alnus rubra
Fraxinus latifolia
Populus balsamifera v. trichocarpa
Salix lasiandra (lucida var. lasiandra)

Red Alder
Oregon Ash
Black Cottonwood
Pacific Willow

* (Note: Trees may also occur voluntarily throughout this zone, and will be managed in areas where view
corridors need to be maintained.)
Shrubs:

Cornus sericea
Crataegus douglasii
Physocarpus capitatus
Rosa nutkana
Rosa pisocarpa
Rubus spectablis
Salix fluiviatilis
Salix piperi (hookeriana)
Salix scouleriana
Salix sitchensis
Symphoricarpos albus

Red-osier Dogwood
Black Hawthorne
Pacific Ninebark
Nootka Rose
Clustered Rose
Salmonberry
Columbia River Willow
Hooker’s Willow
Scouler’s Willow
Sitka Willow
Common Snowberry

Herb:

Carex ssp..

Sedges
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Deschampsia cespitosa
Glyceria ssp.
Hordeum brachyantherum
Juncus ssp.
Leersia oryzoides
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Tufted Hairgrass
Mannagrass
Meadow Barley
Rushes
Rice Cutgrass

Emergent Wetland (Elevation 8’ – 11’)
Includes River Edge Communities and Protected Emergent Wetlands
Herb:

Aster subspicatus (douglasii)
Bidens ssp..
Carex obnupta.
Carex ssp..
Deschampsia cespitosa
Eleocharis ssp..
Glyceria ssp.
Helenium autumnale
Hordeum brachyantherum
Juncus ssp.
Leersia oryzoides
Lycopus americanus
Mimulus guttatus
Paspalum distichum
Potamogeton nodosus
Sagittaria latifolia
Scirpus ssp.
Scutellaria galericulata
Solidago gigantea
Solidago (Euthamia) occidentalis
Veronica americana

Douglas Aster
Beggars Tick
Slough Sedge
Other Sedges
Tufted Hairgrass
Spikerushes
Mannagrass
Sneezeweed
Meadow Barley
Rushes
Rice Cutgrass
Bugleweed
Yellow Monkey-flower
Knotgrass
Long-leaved Pondweed
Wapato
Bulrushes
Marsh Skullcap
Giant Goldenrod
Grass-leaved Goldenrod
American Brooklime

VII.
HABITAT MATRIX
The specific aquatic, riparian and upland habitat values associated with the various Greenway
improvements is summarized in the attached matrix. This matrix is arranged to coincide with the
schematic design plan from south to north, and provides additional detailed information about the
proposed physical settings and hydrology that will promote the desired plant communities described
above.
VIII. HABITAT - PLANT COMMUNITY ARCHETYPE PHOTOS
The following photographs of archetypal habitats and associated plant communities accompany the
Habitat Matrix. These are attached to further clarify the design intent of the proposed Greenway
renaturalization concepts.
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Fir/Maple Grove
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River overlook-Fir Grove

Fir/Maple Woodland –Open Understory

Ashland Creek- Block Wall Planter in Summer
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Ashland Creek-Block Wall Planter in Winter

Willow Lowland
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Floodplain Cove

Emergent marsh-shrub-woodland shore
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Tributary Riparian

Oak Madrone-meadow
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Oak Woodland-Meadow

Gravel Bar-Shallow Water
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