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APPENDIX F1
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)

l. 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
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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® 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.

1. 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.

I1l. 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 1I-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.

VIl. 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

= Inareas 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.

VIll. 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, red-
breasted 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.?

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

Z 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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Ashland Creek-Block Wall Planter in Winter

Willow Lowland
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Emergent marsh-shrub-wo



South Waterfront Greenway —Proposed Plant List and Soils Development Concept September 3, 2004
Page 18

i
Oak Madrone-meadow
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