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1. INTRODUCTION

1.1 PURPOSE

The City of Renton (City) is conducting a comprehensive Shoreline Master Program (SMP)
update with the assistance of a grant administered by the Washington State Department of
Ecology (Ecology) (SMA Grant No. G0800310). Cities and counties are required to update
their SMPs consistent with the state Shoreline Management Act (SMA), Revised Code of
Washington (RCW) 90.58 and its implementing guidelines, the Shoreline Management
Guidelines, Washington Administrative Code (WAC) 173-26.

Early steps in the comprehensive SMP update process include the inventory and
characterization of shoreline conditions. The inventory and characterization provide a basis
for updating the City’s goals, policies, and regulations for shoreline management. The term
‘shorelines’ in this report refers to areas that meet the criteria for ‘shorelines of the state’ as
defined by the SMA (see Section 1.3 — Shoreline Jurisdiction and Definitions). In the City,
these shorelines are (Map 1a):

e Lake Washington

e May Creek

e Cedar River

e Green River

e Black River/Springbrook Creek

e Lake Desire, located in the City’s potential annexation area.

Lake Washington is designated as a ‘shoreline of statewide significance’. As such, additional
policies apply to this shoreline since it is a statewide as well as local resource' (see Section
1.3 — Shoreline Jurisdiction and Definitions below).

This report describes the initial results of the shoreline inventory and characterization in
accordance with Task 1.3 of the City’s grant agreement with Ecology. It includes a general
discussion of the ecosystem-wide processes that influence the City’s shorelines and provides
a detailed account of the ecological functions and land use patterns along each shoreline
segment or reach.

This draft report will be revised and finalized based on comments from Ecology and the
public. The final report will be used to guide other elements of the City's SMP update process
including the development of shoreline policies, regulations, environment designations and
restoration strategies.

1.2 REGULATORY OVERVIEW

Washington’s SMA was passed by the State Legislature in 1971 and adopted by the public in
a referendum. The SMA was created in response to growing concerns about the effects of
unplanned and unregulated development on the state’s shoreline resources. As a result, the

"RCW 90.58.030(2)(e)
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central goal of the SMA is “to prevent the inherent harm in an uncoordinated and piecemeal

development of the state’s shorelines®.”

The SMA is a joint state/local program. Local governments responsible for administration
and are charged with developing SMPs in accordance with state guidelines developed by
Ecology. The guidelines give local governments discretion to adopt SMPs that reflect local
circumstances and to develop other local regulatory and non-regulatory programs that relate
to the goals of shoreline management.

The City developed its first SMP in January 1977. The most recent update was adopted in
2005 but has not yet been approved by Ecology. The SMP is maintained as a separate
document that contains both policies and regulations. In addition, the regulations are codified
in Title IV (RMC 4-3-090) of the Renton Municipal Code (RMC).

1.3 SHORELINE JURISDICTION AND DEFINITIONS

1-2

According to the SMA, the City’s SMP regulations apply to all ‘shorelines of statewide
significance’, ‘shorelines’, and their adjacent ‘shorelands’”:

e ‘Shorelines of statewide significance’ include portions of Puget Sound and other
marine water bodies, rivers west of the Cascade Range that have a mean annual flow
of 1,000 cubic feet per second (cfs) or greater, rivers east of the Cascade Range that
have a mean annual flow of 200 cfs or greater, and freshwater lakes with a surface
area of 1,000 acres or more.

o ‘Shorelines’ are defined as streams or rivers having a mean annual flow of 20 cfs or
greater and lakes with a surface area of 20 acres or greater.

e ‘Shorelands’ are defined as the upland area within 200 feet of the ordinary high water
mark (OHWM) of any shoreline or shoreline of statewide significance; floodways
and contiguous floodplain areas landward two hundred feet from such floodways;
and all associated wetlands and river deltas.

o ‘Associated wetlands’ means those wetlands that are in proximity to and either
influence or are influenced by waters subject to the SMA* (Figure 1-1). These are
typically wetlands that physically extend into the shoreline jurisdiction, or wetlands
that are functionally related to the shoreline jurisdiction through surface water
connection and/or other factors.

In any given area, the landward extent of shoreline jurisdiction is identified based on site
specific factors such as the location of the OHWM. However, for planning purposes,
jurisdiction can be assumed to include the shorelands as generally depicted in Figure 1-1.

2RCW 90.58.020
3 RCW 90.58.030
*WAC 173-22-030(1)
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Figure 1-1. Graphic Depiction of the SMA Shoreline Jurisdiction

The City of Renton has identified four areas for potential annexation into the City: East
Renton Plateau, Fairwood/Petrovitsky, and West Hill. If annexation occurs, all three of these
Potential Annexation Areas (PAAs) would become part of the incorporated area under the
City’s jurisdiction. Shoreline areas are present in all three PAAs:

o The southwest corner of the East Renton Plateau PAA intersects a portion of the
Cedar River.

e The Fairwood/Petrovitsky PAA, located south of the East Renton Plateau PAA,
includes:

> a section of the Cedar River.

> all of Lake Desire.

e The West Hill PAA includes the shoreline of Lake Washington extending from the
current Renton City Limits to the Seattle City Limits. It also extends to the current
Tukwila City Limits which includes land within 200 feet of the Green River (which
lies immediately to the southwest).

The portions of Lake Washington, Cedar River, and Lake Desire that are located in Renton’s
PAA are included in this report. In addition, the area on the Lake Washington shoreline
between the north city limits and the City of Bellevue is included in this assessment. This
area is within the Urban Growth Area (UGA, as defined by the Washington Growth

November 2008 | 553-1779-031 (04/0401) 1-3
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Management Act [GMA’] of 1990), but is not subject to a formal PAA agreement with
adjacent jurisdictions. The only access to this area is through the City of Renton and utilities
are provided by the City. Thus, Renton is the jurisdiction most likely to annex this area in the
future. The Shoreline Management Guidelines allow a city to pre-designate shoreline
regulations within adopted UGAs® . Thus, adopted SMP regulations will be applicable to
these areas upon annexation without requiring future amendment of the SMP (Map 1a).

1.4 RELATIONSHIP TO OTHER PLANS

The City’s SMP works in concert with the City’s Comprehensive Plan and a variety of other
regulatory plans and programs to manage shoreline resources and regulate development near
the shoreline. The Comprehensive Plan and associated Sub-Area Plans establish the general
land-use pattern providing an overall vision for growth and development for areas inside and
outside shoreline jurisdiction. Various sections of the RMC pertaining to zoning (Title IV),
environmental policy (4-3 RMC), stormwater management (4-6 RMC), and permitting (4-8
and 4-9 RMC) also play a major role in how the City’s shorelines are managed.

The SMA requires local governments to review any plans, regulations, and ordinances that
apply to areas adjacent to shoreline jurisdiction. Those plans, regulations, and ordinances
need to “achieve a consistent use policy” in conformance with the Act and the SMP’. This
means that the Comprehensive Plan and the development regulations of the City’s municipal
code must be consistent with the SMP.

One of the most important areas for consistency is between the SMP and ‘environmentally
critical areas’ (4-3 RMC) development standards and use regulations. Environmentally
critical areas including streams, wetlands, aquifer recharge areas, frequently flooded areas
and geologic hazard areas are found throughout the City’s shoreline jurisdiction. Although
critical areas are to be identified and designated under the GMA, they must also be protected
under SMA when located within the shoreline jurisdiction. The Washington State Legislature
and the Growth Management Hearings Board have determined that local governments must
adopt SMPs that protect critical areas within the shoreline at a level that is “at least equal” to
the level of protection provided by the local critical areas ordinance®.

The GMA also calls for coordination and consistency of comprehensive plans among local
jurisdictions. Because SMP goals and policies are an element of the local comprehensive
plan, the requirement for internal and intergovernmental plan consistency may be satisfied by
watershed-wide or regional planning. Consistent with this provision, the City of Renton is
coordinating with King County; the neighboring cities of Kent, Tukwila, Bellevue, Seattle,
and Newcastle; and the Muckleshoot Indian Tribe during the SMP update process.

>RCW 36.70A

S WAC 173-26-150

7RCW 90.58.340

¥ Engrossed Substitute House Bill 1933
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2. METHODS

2.1 DATA SOURCES

A number of local, regional, state and federal agency data sources, maps, and technical
reports were reviewed to compile this inventory and characterization report. This includes
information pertaining to watershed conditions and ecosystem-wide processes as well as data
on the land-use patterns and ecological conditions of Renton’s shorelines. Assessing
conditions at these two distinct geographic scales, the watershed scale and the shoreline reach
scale, is a key requirement of the SMP update process’.A series of maps depicting shoreline
and watershed attributes accompanies this report (as summarized in Table 2-1). Data sources
from the King County Geographic Information System (GIS) database were used for the
PAAs and the unincorporated area along Lake Washington, north of Renton city limits. A
complete list of data sources used to compile the report is included in Section 6.

Table 2-1. Shoreline Map List

Map Title Scale Map No.
Shoreline Planning Area City and la-e
Reach
Regional Context Region 2
Hydrology City 3a
Topography and Hydrology City 3b
Landslide, Erosion and Seismic Hazard Areas City 4a
Hydric Soils City 4b
Critical Aquifer Recharge Area City 4c
Fish Distribution City 5a
Salmonid Stock Inventory City 5b
Wildlife Eagle Nests City 5c
Water Quality City 7
Renton Land-use City 8a
Renton Zoning City 8b
King County Zoning City 8c
Impervious Surfaces City 8d
Land Cover City 8e
Impervious Surfaces (Roadways & Buildings) City 8f
Transportation and Utilities City 9a—-d
Vacant Land Cover City 10
Shoreline Modifications Reach 11a-e
Renton Parks City 12

*WAC 173-26-201
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2.2 DETERMINING SHORELINE PLANNING AREA BOUNDARIES

2-2

The approximate extent of shoreline jurisdiction within the municipal limits of the City and
its designated PAA is shown in Map la, referred to as the ‘shoreline planning area.” In
general this extent represents:

e Lands within 200 feet of the mapped edges of Lake Washington within the City’s
municipal limits;

e Lands within 200 feet of the mapped edges of Lake Washington within the
designated PAA of the City;

e Lands within 200 feet of the mapped edges of Lake Washington within
unincorporated King County, north of the City’s municipal limits and south of
Bellevue city limits;

e Lands within 200 feet of the mapped edges of Mainstem Cedar River within the
City’s municipal limits;

e Lands within 200 feet of the mapped edges of Mainstem Cedar River within the
designated PAA of the City;

e Lands within 200 feet of the mapped edges of Mainstem Green River within the
City’s municipal limits;

e Lands within 200 feet of the mapped edges of the Black River and Springbrook
Creek within the City’s municipal limits;

e Lands within 200 feet of the mapped edges of May Creek within the City’s municipal
limits;

e Lands within 200 feet of the mapped edges of Lake Desire within the designated
PAA of the City;

e All floodways associated with the areas above; and

e Those portions of the 100-year floodplains currently mapped by the Federal
Emergency Management Agency (FEMA) that are within 200 feet of the mapped
floodway.

This area covers a total of approximately 14 linear miles within the City limits, 4 linear miles
within the designated PAAs, and % a linear mile in King County, outside the PAA. Of those,
approximately 5 miles are along Lake Washington; 6 miles are along the Cedar River; less
than 2 mile is along the Green River; 3 miles are along the Black River/Springbrook Creek;
1.6 miles are along May Creek; and 1.7 miles are along Lake Desire. The shoreline planning
area encompasses approximately 900 acres.

Planning area boundaries were derived using existing information from the King County GIS
database. The location of the 20 csf flow point on streams was confirmed using best available
information (U.S. Geological Survey [USGS], 1998)'’. For purposes of this report, the
mapped edges of the lake and creek shorelines are assumed to correspond to the approximate
location of the OHWM. Field inspection is required to identify the actual OHWM location on
a specific property to determine jurisdiction limits, regulatory setbacks and/or buffers.
Likewise, shoreline jurisdiction may include ‘associated’ wetlands. Generally, a wetland’s

12 USGS data regarding upstream boundaries for SMA streams and rivers (USGS, Water-Resources
Investigations Report 96-4208) to confirm SMP jurisdictional boundaries.
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relationship to the shoreline must be determined in the field by on-site inspection''. The maps
indicate all mapped wetlands as potentially associated wetlands.

The shoreline planning area is intended for planning purposes only. As a result, the actual
regulated boundaries of shoreline jurisdiction may differ from the area shown on Map la,
depending on information gathered on the ground at any specific location.

For purposes of the shoreline inventory and characterization, the shoreline planning area was
divided into segments, called reaches. Reach designations were determined based on existing
and potential land-use (e.g., residential, commercial, industrial land-use, parks, and open
space). The Cedar River, Black River/Springbrook Creek, and May Creek are each divided
into four reaches; the Green River includes one reach; and Lake Washington is divided into
11 reaches, including one in unincorporated King County and one in the City’s PAA. The
portion of Lake Desire in the City’s PAA is designated as one reach. The extent and general
description of the individual shoreline reaches that comprise the City’s shoreline planning
area are summarized in Table 2-2.

Table 2-2. Shoreline Planning Area, City of Renton

Approximate
Percentage of

Reach Approximate City’s Shoreline
Shoreline Numbers General Description size (acres)? (excluding PAA)
Cedar River | Athrough D | Extends from the mouth of the river to 405 45% (45%)

City limits at Ron Regis Park (along
State Route 169)

Green River | A Within City limits (along West Valley 29 3% (3%)
Highway and east to the Black River
pump station)

Lake A through K | Extends from Bellevue to the West 132 15% (12%)
Washington Hill PAA (between City limits and

Seattle City limits)
Black River/ | Athrough D | Extends from the Black River pump 203 23% (23%)
Springbrook station to SW 43™ Street (S 180"
Creek Street) at south City limits
May Creek A through D | Extends from the mouth (at 9 10% (10%)

confluence with Lake Washington) to
Northeast 36" Street at City limits
(Northeast portion of City)

Lake Desire | A Includes entire lakeshore except 41 5% (0%)
portion outside the City's PAA

Does not include open water areas; however, does include floodways, and floodplains within 200 feet of floodways based on
existing mapping sources (see Map 1).

2.3 APPROACH TO CHARACTERIZING ECOSYSTEM-WIDE PROCESSES AND
SHORELINE FUNCTIONS

SMA guidelines require local jurisdictions to evaluate ecosystem-wide processes and their
relationship to shoreline ecological functions'”. Ecosystem processes generally refer to the

' Additional associated wetlands may be present that are not depicted on the available maps.

2 WAC 173-26-201 (2)(c)
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dynamic physical and chemical interactions that form and maintain aquatic resources at the
watershed scale. These processes include the movement of water, sediment, nutrients,
pathogens, toxins, and wood as they enter into, pass through, and eventually leave the
watershed.

For this report, ecosystem processes were characterized using an approach similar to that
described in Protecting Aquatic Ecosystems: A Guide for Puget Sound Planners to
Understand Watershed Processes (Stanley et al., 2005). The approach predicts water
movement through a watershed based on topography, soils, geology, climate and other
hydrogeologic factors. Across a watershed, these factors govern the patterns of surface water
and groundwater flow between upland and aquatic areas. The approach focuses on water flow
patterns because water movement underlies most of the other physical and chemical
interactions that occur in a watershed.

The purposes of the ecosystem-scale analysis are to highlight the relationship between key
processes and aquatic resource functions, and to describe the effects of land-use on those key
processes. The goals are to:

e Identify and map areas in the watershed that are most important to processes that
sustain shoreline resources;

e Determine the extent to which those important areas and their processes have been
altered; and

o Identify management strategies and potential opportunities for protecting or restoring
these areas.

The results of the analysis are provided in Sections 3-5.

2.4 APPROACH TO INVENTORY AND CHARACTERIZATION OF REGULATED
SHORELINES

2-4

The inventory and characterization of the Cedar River, Green River, Lake Washington, Black
River/Springbrook Creek, May Creek, and Lake Desire at the shoreline reach scale is
intended to characterize conditions adjacent to each of the SMA-regulated water bodies.

A boat survey of the Lake Washington shoreline was conducted in the Renton city limits and
PAAs on April 8, 2008. The shoreline survey extended from the Bellevue city limits on the
east side of the Lake to the Seattle city limits in the West Hill PAA at the south end of the
Lake. Observations regarding land-use and lake shore modifications, such as docks and
bulkheads, were recorded to provide current information about the lake shoreline. The analysis
of lake shoreline modifications included interpretation of 2005 and 2007 King County aerial
photography (King County, 2005; King County, 2007); and analysis of 2006 and 2007
Ecology oblique photography (Ecology, 2006; Ecology, 2007) (Maps 11-A to 11-E)".

In addition, the 2007 King County Shoreline Inventory and Characterization report was used
to characterize the Lake Desire shoreline and Reach K of the Lake Washington shoreline. The
report characterized ecosystem processes, land-use, archaeological and historic properties,
and identified potential restoration opportunities.

This report includes up-to-date information on land-use, zoning, public access, impervious
surface, water quality, priority habitats and species, and lake shore modifications.

' Although the oblique photography is recent, this analysis may not contain all of the most recent dock
or shoreline armoring developments.
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3. ECOSYSTEM-WIDE CHARACTERIZATION

Ecological structure and function in shorelines are driven by physical and biological
processes occurring at varying spatial scales across the entire ecosystem. These processes
operate within a physical structure defined by geology and climate. Processes affect shoreline
structure and function through the input, transport, storage and/or loss of materials, including
water, sediment, chemicals, and organic matter.

Although many of the processes that affect ecological function in the City’s shorelines occur
outside the city and are outside the city’s control, an understanding of their impact is
important when considering the potential for management actions that may be undertaken by
the City. For this reason, SMA guidelines require local jurisdictions to look beyond
shorelines and “assess the ecosystem-wide processes to determine their relationship to
ecological functions present within the jurisdiction'®. .

The following ecosystem characterization defines the area contributing to shoreline functions
in the City, identifies the hydrogeologic controls and physical processes that occur there, and
characterizes changes to processes resulting from land-use. In addition, important areas where
processes can be managed with the highest return on investment are identified, with emphasis
given to processes areas within the City.

3.1 STUDY AREA

Jurisdictional shorelines in the City of Renton lie within the Lake Washington/Cedar River
(Water Resource Inventory Area [WRIA] 8) and the Green/Duwamish River (WRIA 9)
watersheds, and these two watersheds comprise the study area for the ecosystem
characterization (Figure 3-1). Information presented below is either taken directly or
modified from literature produced as part of WRIA planning and is supplemented by
ecosystem characterizations recently conducted as part of SMP updates prepared by King
County and incorporated cities, including Kirkland, Tukwila, and Sammamish.

WRIA 08 encompasses 692 square miles (Kerwin 2001) and two major subbasins, the
Sammamish River and the Cedar River, both of which flow into Lake Washington. Lake
Sammamish, Lake Washington, Lake Union, and numerous tributaries to each are also part of
WRIA 8. WRIA 8 is located predominantly within the borders of King County, with the
northwest portion extending into Snohomish County. WRIA 8 boundaries follow topographic
divides between WRIA 7 (Snohomish River) to the north and east, and WRIA 9
(Green/Duwamish Rivers) and Puget Sound to the south and west (Kerwin 2001). The
majority (approximately 86 percent) of WRIA 8 is in the Puget Lowlands physiographic
region. The upper Sammamish drainage lies in the Cascade foothills, while the upper Cedar
River drainage extends through the foothills into the Cascade Mountains. WRIA 8 has a
population of 1.5 million people, the most of any WRIA in the state. The City’s population,
58,534 (estimate, U.S. Census, 2006) is about one half of one percent of the total population
of WRIA 8.

WRIA 9 contains the Green River and its tributaries, including the Duwamish
waterway/estuary, and nearby tributaries draining directly to Puget Sound. WRIA 9 is bound
topographically by WRIA 8 (Lake Washington/Cedar River) to the north and WRIA 10
(Puyallup River) to the south. The Green River watershed is 566 square miles, and the river
itself stretches 93 miles from its source in the Cascade Mountains through the Cascade

4 WAC 173-26-201(3)(d)(i)
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foothills and Puget Lowlands before emptying into Puget Sound at Elliott Bay. The
population of WRIA 9 is approximately 565,000.

The City accounts for less than three percent of the geographical area and its population
(58,534) is less than a half of one percent of the population of about two million within
WRIAs 8 and 9. The City is also located near the lower end of both WRIAs. Hence,
management actions taken within the City limits have a limited effect on overall watershed
conditions. However, actions taken to manage reach-scale processes, such as riparian and
floodplain functions, could have a larger effect on specific ecological processes and
functions, particularly rearing functions of anadromous fish.

The City also lies in the lower portion of May Creek and Springbrook Creek but accounts for
a much larger proportion of the total watershed area. As such, management actions for these
shorelines conducted within the City may have a more substantial effect on overall watershed
conditions and shoreline ecological functions. Given this context, the ecosystem
characterization is conducted using a broad resolution at the WRIA-scale, with emphasis
placed on processes occurring within the City. The characterization highlights the potential
for process-based restoration of ecological structure and function within the city limits.

3.1.1 Hydrogeologic Setting

3-2

The existing Lake Washington and Green River watersheds exhibit geology, climate, and
topography typical of most Puget Lowland drainages (Maps 3a, 3b and 4a). The major rivers
in WRIAs 8 and 9 were shaped by the underlying geologic features found throughout the
region and include uplift and mountain building, volcanic activity, glaciation, marine
deposition, and post-glacial alluvial deposition. Climate is driven by maritime patterns that
foment mild, wet fall to spring months and cool dry summer months.

In lowland areas in and around Renton, glacially deposited sediments underlie alluvial
floodplains. Drift in the Renton area consists principally of till (Qvt), advance outwash sand
and gravel (e.g., sediment deposited by water flowing off the advancing glacier) (Qva), and
recessional outwash sands and gravels (e.g., sediment deposited by water flowing off the
receding glacier). In some areas the till is dense enough to act as an aquitard, limiting vertical
groundwater movement. Overlying alluvial sediments contain 15 to 20 feet of recent deposits
underlain by older, coarser alluvium that can be up to 90 feet thick. Deposits are often capped
by fill as a result of urban developments (Fabritz et al., 1998) such as Renton Municipal
Airport. Subsurface geology in the vicinity of the City is a combination of bedrock, glacial,
and interglacial sediments.

Mean annual precipitation in the City is 42 inches, most of which accumulates between
October and May. Precipitation in the Puget Lowlands typically occurs as low-intensity,
long-duration storms. Snowfall is uncommon and short-lived, but snowpack can range from
around 50 inches at elevations above 2,000 feet to several hundred inches above elevations of
5,000 feet in the Cascade Mountains, where total water equivalent precipitation averages
between 60 and 100 inches per year (National Climate Data Center [NCDC], 2008).

Upstream of the lowlands, the major rivers and their tributaries flow through upland plateaus
consisting of glacial drift (e.g., sediment deposited directly or indirectly by a glacier or
associated meltwaters). The headwaters of the Sammamish basin extend only to the Cascade
foothills, and groundwater plays an important role in sustaining annual stream flows. The
same is true for lowland streams found in the City such as Springbrook and May Creeks.

In the headwaters of the Cedar and Green River, snowpack melting from high in the Cascade
Mountains drives discharge of both water and sediment, a result of the cold temperatures,
steep slopes and shallow soils commonly found where volcanic bedrock has uplifted.
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The following sections describe the processes and alterations for each basin with
jurisdictional shoreline within the City.

3.1.2 Land Conversion, Development, and Management

WRIAs 8 and 9 have a similar development history and existing land-use patterns (Kerwin,
2001). Settlement of Puget Sound by non-indigenous peoples began in the 1850s. Subsequent
to the Treaty of Elliott Point in 1855, tribes were relegated to reservations, and rapid
development and resource consumption ensued. In addition to the creation of settlements and
small towns, early land-use activities included dredging and channelizing the Green and
Cedar Rivers to improve navigation, constructing rail corridors, and land clearing associated
with agriculture and forestry. Flood control soon followed to protect forest and agricultural
practices, including the reconfiguration of the watersheds’ hydrologic architecture discussed
above (dams, drinking water diversion, Lake Washington inflow and outflow
reconfiguration).

As population in the area grew, land-uses in lowland areas transitioned from forestry and
agriculture to urban development, including medium- and high-density residential,
commercial, and industrial development. Industrial land-use was established at various
locations, including along the Duwamish waterway, which continues to be an important
waterborne transportation corridor. Some of the industrial development on Lake Washington
was water-dependent; for example, sawmills depended on currents to transport rafted logs.

For the most part, present-day industrial development on Lake Washington is not water-
dependent. The primary uses of City shorelines are residential, public park, and open space.

Originally, WRIAs 8 and 9 were a single, large watershed (Figure 3-1). A number of physical
alterations to the watershed, completed in the early 20th century, were intended to improve
navigation, control flooding, increase land availability, and develop drinking water resources
for a burgeoning population. These changes irrevocably changed the original watershed
hydrography.

Some of these alterations included:
e 1911 White River permanently diverted from Green River to Puyallup River

e 1912 Masonry Dam closure on the Cedar River; drinking water diverted for City of
Seattle

e 1913 Drinking water diversion on the Green River constructed by City of Tacoma

e 1916 Lake Washington outflow diverted to Hiram-Chittenden Locks and lake levels
lowered 9 feet

e 1916 Cedar River discharge diverted from Black River to Lake Washington; due to
lowering of Lake Washington, Black River dried up except for the short section
sustained by discharge from Springbrook Creek

e 1917 Duwamish Waterway constructed
e 1940 Most of Green/Duwamish estuarine wetlands converted to developed land
e 1962 Howard Hansen Dam built for Green River flood control

These alterations resulted in the creation of two distinct watersheds and reduced the mean
annual discharge of both the Green and Cedar Rivers (Figure 3-1). Originally, the Cedar
River and Lake Washington flowed via the Black River into the Green River and the
Duwamish estuary. The total area draining to the Duwamish estuary included 692 square
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miles in the existing Lake Washington watershed—of which 607 square miles are drained by
the Cedar River. In addition, the White River historically was a major tributary of the Green
River, adding an additional 494 square miles to the total drainage area.

Today, the White River is part of the Puyallup River watershed; the Cedar River flows into
Lake Washington and is now in a separate watershed from the Green River.

Figure 3-1. Cedar River Prior to Diversion
Source: USGS, 1895

3.1.2.1 Existing Land Use

34

Both upper watersheds support drinking water supplies and are therefore protected to varying
extents. In WRIA 8, Sammamish River headwaters do not extend into the Cascade
Mountains; headwaters lie in upland plateaus and land-use is as discussed previously in
Section 3.1.2. In accordance with the Cedar River Habitat Conservation Plan, forestry has
been discontinued in favor of conservation. In the Green River headwaters, upstream of the
Tacoma water diversion, forest practices continue over the entirety of the land, but public
access is limited. Below the tree line, land cover is forest of varying seral stages and a small
amount (less than 10 percent) of land-use is residential (Kerwin and Nelson, 2001).

Between the Cascade Mountains and urbanized areas, forestry and agricultural land account
for approximately 50 percent of land-use. The remaining land-use is primarily rural
residential development.

In urban areas, residential land-use makes up 40-60 percent of development, depending on
the area. An additional 30 percent of land is typically apportioned for commercial and
industrial use. One exception is the area surrounding the Duwamish waterway, for which
industrial uses make up 43 percent of land-use. The City of Renton is located in the highly
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urbanized lower watershed. Development in the City mirrors general land-use patterns in
surrounding urbanized areas.

3.2 ECOSYSTEM-WIDE PROCESSES

Watershed physical processes deliver, transport, store, and remove materials from the
ecosystem, thereby affecting the structure and biological functions of river and lake
shorelines. The movement of water, sediment, chemicals, and organic material occur
throughout the landscape, but these processes occur at varying intensities, depending on local
geologic and climate conditions. The following section describes ecosystem processes, the
mechanisms through which and identifies areas most important for supporting those
processes. This section summarizes conditions broadly across the entire study area.

3.2.1 Water

The cycling of water through the ecosystem is dependent on geologic and climate controls
such as slope, elevation, precipitation type and amount, soil permeability, and storage
potential on the surface (landform) and underground (soil porosity) (Figure 1-1)

Water is input to the watershed system via either rain or snow. In upper elevations, snowfall
typically remains until late spring and early summer, when it melts and swells rivers and
streams. During winter months, between the elevations of 1,500 and 4,500, storm events can
occur, during which rain falls on existing snowpack, melting the snow and causing flood
events. At elevations below 1,500 feet, precipitation occurs mostly in the form of low-
intensity rainfall that infiltrates the soil to recharge groundwater or is delivered to surface
water bodies via shallow subsurface flow'”.

During rain-on-snow events or other episodes that cause flooding, storm flow can be
attenuated through temporary storage in floodplains, wetlands, lakes, and in-channel features
that add roughness and decrease flow velocities. Typically, storage areas occur near low-
gradient streams and in lowland areas where physical relief is very low, coarse glacial
outwash stores high volumes of water, and subsurface flow velocities are rapid. Water can be
transported to storage areas via hyporheic (i.e., flow through streambeds and soils near stream
channels) and overbank flow.

Alternatively, precipitation can infiltrate the soil to recharge groundwater. The geologic
characteristics of upland plateaus, where land transitions from lowlands to the Cascade
foothills, make them important areas for groundwater recharge. Upland plateaus contain
coarse outwash, deposited by receding glaciers. This coarse outwash overlays fine-grained till
and creates a soil with a high infiltration rate. Furthermore, upland plateaus receive more
precipitation than lowland area. The result is that upland plateaus have a very high potential
to recharge groundwater. However, till underlying coarse deposits can also act as an aquitard,
preventing infiltrated water from percolating to recharge deep, underlying aquifers. Instead,
water is confined and creates wetlands or moves laterally above confining till layers to
discharge to streams. Deeper aquifers are also confined by layers of till interspersed with
coarse deposits, and groundwater moves laterally be discharged in lowland areas to support
baseflow in lakes and rivers.

'3 Rainfall rates can also exceed soil infiltration capacity, causing overland flow, which combined with
shallow subsurface flow and groundwater discharges augments streamflows and sometimes causes
flooding.
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3.2.2 Sediment

The cycling of sediment through an ecosystem is dependent on geologic features such as
slope, land cover, soil cohesion, and storage potential determined by landform, and climate
features such are precipitation duration and intensity. Also important are interactions
(including impairments) with the hydrologic process, which is a vehicle for sediment delivery
and transport. Therefore, many of the alterations to the hydrologic process also directly and
indirectly affect the sediment process.

The primary mechanisms for sediment delivery to aquatic systems are mass wasting and soil
erosion. Mass wasting in the form of shallow landslides typically occurs on steep slopes of a
certain curvature. The vast majority of landslide hazard areas occur in the Cascade Mountains
and, to a lesser extent, the foothills. These areas are underlain by volcanic deposits, which
contribute valuable gravel and cobble to streams. The Green River gorge has important
localized sources of coarse sediment input where steep walls deliver sediment to the river
(Kerwin, 2000). Landslides occur along the steep slopes marking upland-lowland transition
and in the ravines of tributary streams as they cut through this transition. Bedrock in these
areas is sedimentary and delivers a higher proportion of silt and sand.

Soil erosion is a function of soil erosivity, slope, and cover. Steep slopes with erosive soils
also contribute fine sediment to water bodies, not high quality gravel and cobble substrate.
Erosive soils are most commonly associated with alluvium and outwash. Therefore, the
Cascade foothills and steep plateau-upland transitions have a high potential for surface
erosion in addition to landsliding.

Important areas for sediment storage are the same as those described for water. Depressional
areas such as lakes, wetlands, and floodplains allow for the precipitation of suspended
sediment in slack water. Additionally, larger streams and rivers with low gradients cycle
sediment through periods of transport and storage as they migrate laterally across the
floodplain. Therefore, alluvial deposits in floodplains are an important source of high quality
substrate.

Processes for sediment delivery to lakes include the delivery of sediment via tributaries and
bank erosion. Inputs remain localized, and mechanisms for transport are limited. These areas
provide extremely important, high quality habitat in lake ecosystems.

3.2.3 Water Chemistry

3-6

The delivery, elements and compounds in water bodies is highly dependent on water and
sediment processes that provide a vehicle for dissolved and adsorbed materials to be
transported. Vegetation and the atmosphere also play a role in the delivery of certain
compounds/elements. These mechanisms for delivery do not result in background levels that
degrade ecological structure and function in the study area, although aluminum may naturally
occur at relatively elevated levels (Kerwin and Nelson, 2001). Furthermore, they do not
typically occur in important, localized areas on the landscape (Stanley et al, 2005). While
important areas for input of these materials are not identified, the discussion of alterations to
delivery of contaminants in a subsequent section (Section 4) will include a description of
important areas.

Storage of materials that affect water quality is similar to those for sediment, where adsorbed
compounds, including phosphorus, nitrogen, and toxins can be deposited and potentially
removed via biotic uptake. Wetlands with minerals soils are important areas where dissolved
phosphorus can undergo adsorption and storage. Toxin storage, however, is better facilitated
by wetlands with clay or organic soils where adsorption and biotic uptake is better catalyzed
(Stanley et al, 2005). Nitrogen cycling and storage is fomented by small streams, where

November 2008 | 553-1779-031 (04/0401)



Draft Shoreline Inventory and Analysis
City of Renton

alders have a great capacity for nitrogen uptake in hyporheic zones. Nitrogen cycling is also
augmented by wetlands with non-organic soils (denitrification) and pH-neutral or alkaline
soils (nitrification) (Stanley et al, 2005).

Areas in upland plateaus have a high frequency of peaty and clay wetlands underlying
surficial geology and are important areas for toxin storage, denitrification, and adsorption and
deposition of dissolved contaminants. Lowland wetlands are more likely to be either fine
grained, where floodplain deposition has occurred, or mineral, where coarse-grained alluvium
is present. These depositional areas also support deposition of adsorbed contaminants.

Like wetlands, lakes are depositional areas that have a high potential for storage of adsorbed
materials. Streams, deltas, shallow water areas, and lacustrine wetlands are all depositional
areas near lakeshores where contaminants can be stored. If nutrient/contaminant loading
increase, sediment quality can be impaired. Destruction or disturbance of these sinks can
render a lake more susceptible to eutrophication or ecological responses to water quality
impairment.

3.2.4 Organic Matter

Organic materials include living organisms and the carbon-based material they leave behind
after dying, including coarse woody debris, finer woody debris, and detritus. These elements
are important for the cycles of energy and nutrients in aquatic ecosystems, including storage,
transport, and chemical transformation (Naiman, 2001). Downed trees play a significant role
in the aquatic ecosystems of the Pacific Northwest. Large woody debris (LWD) significantly
influences the geomorphic form and ecological functioning of riverine ecosystems (Maser et
al., 1988; Nakamura and Swanson, 1993; Collins and Montgomery, 2002; Abbe and
Montgomery, 1996; Collins et al., 2002; Montgomery et al., 2003a; Montgomery et al.,
2003b). In a natural system, LWD provides organic material to aquatic ecosystems and is
considered a principal factor in forming stream structure and associated habitat characteristics
(e.g., pools and riffles). Riparian vegetation is the key source of LWD. LWD is primarily
delivered to rivers, streams, or wetlands by mass wasting (landslide events that carry trees
and vegetation along with sediment), windthrow (trees, branches, or vegetation blown into a
stream or river), and bank erosion (Stanley et al., 2005). Thus, riparian areas, steep forested
slopes adjacent to streams, and channel migration zones are important areas for LWD
recruitment.

3.2.5 Other Processes

Other secondary processes have less widespread but important influences on overall
ecological function in shorelines, including heat/light inputs, biotic interactions, and habitat
connectivity. Climate change may already be acting to increase water temperatures as the
region experiences a warming trend (Kerwin, 2000), and riparian vegetation, channel
morphology, and water input source also contributes to overall temperature regimes in water
bodies. The introduction of invasive plants and animals can have a significant influence on
community productivity through competition, food web dynamics, and predator-prey
interactions, among others. Habitat connectivity, which may be limited by natural barriers
such as waterfalls, can also limit community or population productivity by limiting
availability to valuable habitat.

Shoreline vegetation contributes to a wide range of ecological functions within shoreline
areas. Vegetation contributes to habitat functions for a range of fish and wildlife species.
Healthy environments for aquatic species are linked with the surrounding terrestrial
ecosystem including vegetation cover. Commonly recognized functions of the shoreline
vegetation include:
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e Providing shade necessary to maintain the cool temperatures required by salmonids,
spawning forage fish, and other aquatic biota.

e Providing organic inputs critical for aquatic life.
e Providing food in the form of various insects and other benthic macroinvertebrates.

e Stabilizing banks, minimizing erosion, and reducing the occurrence of landslides.
The roots of trees and other riparian vegetation provide the bulk of this function.

e Reducing fine sediment input into the aquatic environment through storm water
retention and vegetative filtering.

e Filtering and vegetative uptake of nutrients and pollutants from ground water and
surface runoff.

e Providing a source of large woody debris into the aquatic system. Large woody
debris is the primary structural element that functions in streams to provide hydraulic
roughness element to moderate flows. Large woody debris also serves a pool-forming
function in streams, providing critical salmonid rearing and refuge habitat. Abundant
large woody debris increases aquatic diversity and stabilization.

e Regulating of microclimate in the stream-riparian corridors.

e Providing critical wildlife habitat, including migration corridors and feeding,
watering, rearing, and refugia areas.

Sustaining different individual functions requires different widths, densities, and
compositions of vegetation. The importance of the different functions varies with the
character of shoreline setting. Figure 3-2 provides an illustration of the functions of riparian
vegetation in an urban setting.

Trees planted along side property
lines at sufficient width and diversity
can provide wildlife habitat and
corridors to the water.

Lawn areas produce
runoff, fertilizer and
pesticides. Mobility
depends on slope and
other factors.
Environmentally
sensitive lawn care
practices can
reduce impacts.

A shoreline buffer area of 50 feet
wide or greater planted in native
groundcover, shrubs and a variety
of native deciduous and coniferous
trees will provide substantial
greater shading and a habitat area usable

o by a wider range of species as well
20-30 feet as provide Eea? and litter, a variety

\10-15 feet of food supplies and, over time,
A shoreline buffer area of 10 to 15 feet wide potential for large woody debris.
planted in native groundcover and shrubs can
eliminate application of chemicals normally used A shoreline buffer area of 20 to 30 feet wide planted
for lawn care and can intercept some sediments, in native groundcover and shrubs will normally
chemicals and nutrients carried by runoff. intercept most overland transport of sediments,
The same buffer area with additional plantings chemicals and nutrients carried by runoff on low to
of low trees such as willows or vine maple will moderate slopes. The same buffer planted with
provide some limited food resources for the additional plantings of low trees will provide some
shoreline dependent species. shading and enhanced habitat and a somewhat

more varied food supply.

Figure 3-2. Riparian Vegetation Function
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3.3 PROCESS IMPAIRMENTS

Both regional water resource management and land-use have altered watershed processes in
WRIA 8 and 9. WRIAs 8 and 9 are somewhat unique in that they provide drinking water for
the two largest urban areas in the Puget Sound, Seattle and Tacoma. Water resource
management creates important social benefits but also disrupts natural watershed processes
that historically occurred in the basin. In addition, historic, regional planning actions to
improve transportation and supply hydroelectric power have directly altered processes and
degraded shoreline ecological function. The potential for the City of Rention to restore
processes and ecological function via this management framework is limited, as management
occurs at a regional level. Therefore, the effect of water resource management on watershed
process is discussed briefly, but the analysis is not extended to the identification of
management opportunities.

The City has the potential to improve ecosystem function through land-use management,
including conservation and restoration actions both inside and outside of City limits. Forest
practices, agriculture, and rural and urban development all impact processes by changing land
cover and limiting process connectivity. Watershed analyses presented below discuss the
effect of these activities on watershed processes and identify priority management areas for
protecting and restoring processes. A watershed analysis is conducted for each water body
containing jurisdictional shoreline within the City.

3.3.1 Regional Water Resource Management and Impacts

Management actions taken in the early 1900s to improve transportation, improve
development potential, and develop water resources profoundly impact watershed processes.
As discussed previously (Section 3.1.2), these actions included redesign of watershed
architecture, including management of Lake Washington water levels, production of
hydroelectric dams, and consumption of surface and groundwater.

3.3.1.1 Watershed Hydrography

The redesign of watershed architecture included diverting the White River to the Puyallup
River watershed, diverting the Cedar River from the Green River to Lake Washington, and
diverting Lake Washington/Sammamish River from the Green River to Salmon Bay. These
alterations reduced the watershed area of the Green River by 60 percent and mean annual
discharge by 70 percent (Kerwin and Nelson, 2000).

Glacial melt supports summer flows on the White River. Its diversion from the Green River
caused a disproportionate reduction in summer low flows. These low flow conditions reduce
the availability of rearing habitat, and associated increases in temperature reduce juvenile
growth rates and may present migration barriers to escaped adults. The White River
historically contributed 70 percent of the gravel to the Green River downstream of river mile
32 (Mullineaux, 1970), all of which was lost when it was redirected to the Puyallup River.
This change has degraded substrate quality and the availability of gravel suitable for salmonid
spawning. The White River also contributed a major portion of groundwater to the shallow
aquifer used by the City of Auburn for drinking water (Pacific Groundwater Group, 1999, in
Kerwin and Nelson, 2001). Loss of this recharge source causes a concern for the
sustainability of the water resource. However, the effect of the White River diversion to
groundwater flow and recharge is not currently well-understood because of lack of historic
data.

The redirection of the Cedar River also reduced streamflow in the Green River. The Cedar
River, however, entered the Green River very low in the watershed, so the alteration, in
conjunction with drinking water diversions and the White River diversion, affected primarily
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the Duwamish estuary and Lake Washington in WRIA 9. Access to the Cedar River by native
salmonid populations was also cut off. Salmon stocks adapted naturally; through careful
management, most species are still found in the system. However, Green River pink
(Oncorhynchus gorbuscha) and chum (O. keta) salmon stocks thought to exist historically in
the Cedar River are no longer present.

3.3.1.2 Lake Washington Hydrology

The lowering of Lake Washington’s elevation and the engineering of the inflow/outflow
regime is the most significant alteration to ecosystem processes, including direct hydrologic
affects and interactive effects on other processes. The Lake-level lowering reduced total
surface area by seven percent and shoreline length by 12 percent (Kerwin, 2001). In addition,
the lake edge has been converted from shallow water and wetland habitat to deep water
habitat (Kerwin, 2001). In total, more than 1,300 acres of shallow water habitat were lost
(Kerwin, 2001).

The U.S. Army Corps of Engineers (USACE) regulates water level fluctuations in the Lake.
The managed range of fluctuation is one-third of the historic fluctuation, and the timing of
fluctuation has been reversed. Whereas Lake levels were historically lowest during the
summer, the opposite is true today. The altered hydrology creates some benefits for lakeshore
property owners and recreational users but has impacted Lake ecology. Substantial areas of
shallow water habitat that provide important habitat for juvenile salmonids and associated
ecological communities were lost. Changes in the natural hydrologic regime also affect native
fish, wildlife, and plant species adapted to natural fluctuations of the water level. Fluctuations
are known to alter aquatic macrophyte communities (Cooke et al., 1993). No historic data are
available, but riparian vegetation has responded to the altered hydrologic regime; aquatic
plants adapted to shallow water habitats and terrestrial vegetation adapted to drier summer
conditions have been lost.

3.3.1.3 Dams and Drinking Water Diversion

3-10

Dams and drinking water diversions on both the Cedar River and Green River have disrupted
material (i.e., water, sediment, wood, chemicals, heat) transport processes and split each river
into two distinct areas. Upstream, watershed processes are generally intact, but the influence
of those intact processes on downstream ecological structure and function has been muted.
Functions that are affected include:

e Fish passage/migration
e Timing and amount of water delivery and storage
e Sediment and organic matter storage and transport

At the time of construction, none of the four dam/diversion structures were designed for fish
passage. The Masonry Dam on the Cedar River lies upstream of a natural fish passage barrier,
but the remaining three structures limit the ability of fish to access historically available
habitat. The Landsburg Diversion cut off 12 miles of the Cedar River previously accessible to
salmonids below Cedar Falls, while the upper 28.5 miles of the Green River and its tributaries
were rendered inaccessible (Kerwin, 2000). Fish passage was included for the Landsburg
Diversion as a provision of the 2001 Cedar River Habitat Conservation Plan (HCP), but the
Green River structure currently remains impassable.

The Instream Flow Incremental Methodology was used to develop a flow regime under the
existing Cedar River HCP (2001) intended to sustain both salmonid populations and the
drinking water supply. The City of Seattle currently has rights to 105 mgd of water and
flexible rights up to an additional 95 mgd, depending on timing and necessity, or
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approximately 25-30 percent of total annual discharge (Kerwin, 2000). On the Green River,
the City of Tacoma was granted the right to divert up to 113 cfs from the Green River, or 12
percent of the annual flow at the point of the diversion (Kerwin and Nelson, 2001).

In addition to the amount of discharge, the timing and intensity of discharge have been
altered by flow control structures. On the Green River, peak flows have been reduced to
prevent downstream flooding, and the historic bankfull discharge (analogous to the 2-year
recurrence interval flood) never occurs. The duration of moderate flows has increased in the
winter, and water that would normally produce spring freshets from snowmelt are held back
to augment summer low flows. This effort to create low flow augmentation does not fully
compensate for the water diverted by Tacoma during the summer, and summer low flows
discharge remains lower than historic averages (Kerwin and Nelson, 2001).

Altered flow conditions have a number of structural and functional consequences. Reduction
in flood events limits the capacity of rivers to renew themselves, including forming habitat
features, transporting sediment downstream and storing them in the floodplain. Biotic
communities adapted to natural flow regimes are affected as well. Juvenile salmonids use
spring freshets to indicate migration and smoltification. Plants, such as cottonwoods, are also
dependent on flooding for germination. Reduced summer low flows may alter the migration
timing of escaped adults returning to spawn and affect water temperature and dissolved
oxygen (DO) levels.

Dams and diversions also affect sediment storage and transport. The high quality gravels
derived from volcanic rock are unable to pass the dams, although the Landsburg Diversion on
the Cedar River does pass some gravel during peak flows. Particularly on the Green River,
this fact, coupled with the lack of peak flows that can initiate substrate transport, prevents
gravel from being replenished. Storage of the available sediment behind the dam has
contributed to channel armoring and incision in downstream areas. finally, flood storage
behind dams that reduces peak flows also extends the duration of high flows. This affects
sediment transport and stream bank erosion, which, consequently, affects ecosystem process
(Kerwin and Nelson, 2000).

3.3.2 Watershed Analyses

Land-use effects on watershed processes are presented below for each basin with
jurisdictional shoreline within the City. The analysis includes identifying priority areas for
process-based protection and restoration. In general, emphasis for protection and restoration
depends on land-use and the degree to which the area supports ecosystem-wide processes
(Figure 3-3). Basin analyses also highlight the City’s location in the watershed and the
relative capacity for protecting and restoring processes within the city limits and UGA.

3.3.2.1 Lake Washington

The Lake Washington basin includes most of the 692 square miles contained in WRIA 8 and
is populated by approximately 1.5 million people (Kerwin, 2001). Two major subbasins
comprise the watershed, Lake Sammamish and Cedar River, both which flow into Lake
Washington. Lake Sammamish, Lake Washington, Lake Union, and numerous tributaries to
each are also part of WRIA 8. The City of Renton lies at the south end of Lake Washington
and contains the mouth and about 6 miles of the lower of the Cedar River. Approximately 21
mi’, or 3 percent, of the total watershed area lies within city limits. The City’s population of
58,534 is less than one-half of one percent of the total population of the watershed.
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Figure 3.3. Priority Areas for Process-based Protection and Restoration.

Altered sediment inputs are not identified in existing literature as limiting to the ecology of
the Lake, but development and associated bank hydromodification have reduced the natural
coarse sediment inputs in stream deltas and along the lakeshore, respectively. Dredging has
altered delta physiography where it occurs, such as the mouth of the Cedar River and May
Creek. These deltas support a high degree of ecological function, including shallow water
habitat, spawning grounds for lake-type sockeye, and attachment substrate for
macroinvertebrates and benthic organisms. Dredging of the delta of May Creek formerly
occurred at the Barbee Mill sawmill to enable log storage. With the closure of the Mill,
dredging has ended, and delta formation and structure are expected to eventually return to a
more natural dynamic (Renton, 2003).

Lake sediments are also a sink for pathogens and toxins, and sediment quality can influence
lake ecology. Due to limited transport and mixing of sediments, poor sediment quality is
usually localized in stream deltas and old industrial sites (Kerwin, 2001). Moshenberg (2004)
found that Lake Washington sites contained elevated levels of polychlorinated biphenyls
(PCBs), but that tributyl tin, metals, and polyaromatic hydrocarbon levels were not above
normal. Levels of dichloro-diphenyl-trichloroethane (DDT) are decreasing from historic
levels when DDT was unregulated, and recent inputs are not apparent (Moshenberg, 2004).

Sediment input from upstream sources is also a vehicle for the introduction of phosophorus
into the Lake. However, historic eutrophication (a state of high algal productivity that
decreases dissolved oxygen levels) in the Lake resulted from the direct sewage discharge
(Kerwin, 2001). This practiced was discontinued in the 1960s, and the Lake reverted to its
natural mesotrophic condition. Tributaries are now the primary sources of phosphorous inputs
to the Lake. While these inputs have not currently altered the natural trophic state of the
Lake, the potential for such an effect remains if tributary water quality deteriorates due to
future build-out and associated increases in sediment and phosphorous loads (Kerwin, 2001).

Tributary discharge and other runoff (e.g., overland flow) are also sources of nitrogen,
pathogens, and toxins that affect water quality in the Lake. Currently, 15 sites along the Lake
are listed as having impaired water quality (Ecology, 2008; Table 3-1). Dioxin, benzene, and
chlordane are all pesticide derivatives with other various industrial uses. Benzene is a bi-
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product of DDT degradation, which was banned as a pesticide agent but is environmentally
persistent. These toxins have low solubility and are typically found in sediments, where they
bioaccumulate through the food web. Most sites are associated with industrial sites or
tributary mouths. See Map 7 for areas of impaired water quality along the City’s shoreline.

Table 3-1. 303(d) Water and Sediment Quality Impairments for Lake Washington

No. Sites
2004 2008
Area of Area of

Compound Medium Impaired Concern Impaired Concern
Phosphorus Water 2
Ammonia Water 2 8 4
Fecal Coliform Water 15 4 15 4
Dioxin Tissue 2 3
Benzene (DDT Tissue 3 2
derivative)
Chlordane Tissue 1
Lead Tissue 1 1
Mercury Tissue 2
PCBs Tissue 1 8 4 8
Sediment Bioassay Sediment 2 NA NA

Source: Ecology (2008)

In addition to watershed-scale processes, the Lake’s ecology has been affected by shoreline-
scale processes and human-induced changes in biotic interactions. Bank armoring (i.e.,
bulkheads) has contributed to the reduction in availability of shallow water habitat In
conjunction with the alteration to riparian areas, bank armoring has led to a substantial
reduction in natural shoreline vegetation and allochthonous organic inputs. Inputs include
large, woody debris that respectively provide natural above- and in-water cover preferred by
rearing and migrating juvenile salmonids. In addition, sockeye salmon (O. nerka) with a lake-
type life history are reliant on lakeshore with gravel and groundwater upwelling suitable for
spawning, and functionality in these key areas are severely limited by bulkheads or other
shoreline modifications. Existing cover is currently predominantly in the form of docks, piers,
floats, and other man-made structures. Such structures provide excellent habitat for non-
native warm water species such as yellow perch (Perca flavenscens), brown bullhead
(Ameiurus nebulosus), smallmouth bass (Micropterus dobmieu), and largemouth bass
(Micropterus salmoides). These species use these structures as cover to prey on juvenile
salmonids.

The introduction of non-native species into the Lake’s ecosystem has had a profound effect
on biotic interactions, including macrophytes, macroinvertebrates, and fishes. Non-native,
invasive macrophytes such as Eurasian aquatic milfoil (Myriophyllum spicatum) and fragrant
white water lily (Nymphaea odorata) present in large quantities in Lake Washington have a
demonstrated negative effect on native fish communities (Frodge et al., 1995). Such flora
reduced dissolved oxygen levels locally in areas of poor mixing. Invasive species use areas
infested with invasive macrophytes (such as areas shaded by overwater structures) to prey on
juvenile salmon, particularly Chinook (O. tshawytscha), which tend to remain in the Lake
through the height of annual milfoil production.
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3.3.2.2 Cedar River

The Cedar River drains 191 mi” of area, 125 mi® of which lies upstream of the City of Seattle
drinking water diversion. Almost 100 percent of the land upstream of the Landsburg Water
Diversion is owned by the City of Seattle and is maintained as natural environment to protect
the city’s drinking water resource. The upper watershed is mostly second growth forest, but
16 percent of the upper watershed is climax, old-growth forest. Most of the impervious
surface in the watershed occurs in its lower, urbanized portions.

While processes other than stream flow remain relatively intact in the upper watershed, the
lower watershed has been extensively altered. The City of Seattle’s Chester Morse Masonry
Dam diverts a substantial portion of the flow for water supply and also alters the flood cycle
and other aspects of the natural hydrology. Management of the river channel for navigation
and flood prevention included extensive diking. Today, 64 percent of the lower Cedar is
modified on at least one bank, a condition which, in conjunction with decreased flows, has
artificially narrowed the river historic average width of approximately 250 feet to 110 feet.
This alteration has resulted in a 56 percent reduction in water surface area (i.e., available
instream aquatic habitat) (Kerwin, 2001).

The loss of floodplain and riparian connectivity in the lower 17 miles of the Cedar River has
also affected storage of water, sediment, and contaminants, simplifying in-stream habitat.
Channelization and the disconnection of the Cedar River floodplain for flood control have
restricted access to and decreased the amount of channel and frequently-inundated habitat,
preventing salmonids and other organisms dependent on these riverine wetlands from
accessing this natural habitat. This is of particular concern for Chinook stream-type history
salmon, which use these streams and associated habitat to rear juvenile salmonids. More
Chinook now exhibit a lake-type life history and use Lake Washington for rearing prior to
smoltification and outmigration.

Channelization has also limited availability and recycling of spawning gravels. The toes of
steep banks in the middle watershed are important remaining sources of coarse substrate, and
high quality pool habitat is often associated with these features. Efforts to stabilize these areas
to protect human development limits gravel and LWD inputs, degrading local habitat quality
(Kerwin, 2001).

Tributaries in the lower watershed have also experienced altered stormflows as a result of
human development. Many of these streams flow through relatively steep and confined
valleys or ravines, and altered hydrology has caused incision and increased sediment inputs,
channelization, riparian disconnection and habitat simplification. Kerwin (2001) also
identifies Rock Creek as having impaired summer baseflow due to water withdrawals.

Residential land-uses and associated actions such as sewage line installations and road
crossings have also contributed to increased sedimentation and degraded water quality in
tributary basins. Nutrient inputs and fecal coliform are likely contributed by a variety of
sources, including agriculture, livestock waste, residential fertilizers and septic systems.
Urban and industrial land-uses in the Cities of Renton and Kent are the primary sources of
toxins such as PCBs and other chemicals associated with oil and gas on roads.

Water quality impairments in the Cedar River Watershed are summarized in Table 3-2.
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Table 3-2. 2004 Ecology 303(d) Water Quality Impairments in Cedar River Watershed

Water Body Impairments Areas of Concern
Cedar River Fecal coliform, temperature DO, fecal coliform, temperature, pH
Rock Creek DO, pH
Taylor Creek Bioassessment
Rex River pH

Source: Ecology (2008)

3.3.2.3 May Creek

The WRIA 8 Salmon and Steelhead Limiting Factors Report (Kerwin, 2001) provides limited
information about the May Creek Watershed. Information presented below relies heavily on
the May Creek Basin Action Plan adopted in 2001 by King County and the City (Renton,
2001).

The May Creek watershed drains approximately 14 square miles. The seven mile long stream
originates on the forested slopes of Cougar and Squak Mountains and the Renton Plateau.
Tributaries originating high in the watershed flow onto a relatively large floodplain with a low
gradient (May Valley), but the gradient increases downstream, and the stream cuts through
relatively erosion-resistant deposits to form a canyon before opening up into the Lake
Washington valley.

Upper reaches of the May Creek watershed lie mostly outside urbanized land and UGAs.
Historic logging, farming, and mining practices have been replaced by residential development
in tributary basins. The tributary basins still contain a significant amount of open space;
residential land and hobby farms in May Valley; and urban development in the City of
Newcastle and in the City, downstream of the May Creek gorge.

Effective impervious area was reported as seven percent in 2001 and is expected to increase to
12 percent as a result of future build-out (Renton, 2001). Kerwin (2000) estimated total
impervious area to be between 11-16 percent at the time of the report. Most of the impervious
area is located within the City, in lowland areas, the Honey Creek drainage on the East Renton
plateau, and in incorporated areas of Newcastle on to the north. The wide floodplain in May
Valley provides substantial storage during flood events and is extremely important for
attenuating stormflows downstream in lowland reaches. Peak flows have increased flooding in
the valley, but filling and straightline drainage have reduced flood storage capacity (Renton,
2001).

Increased peak flows and riparian degradation have contributed to increased stream
channelization and bank erosion in the upper watershed. Eroded sediment is deposited in May
Valley and in May Creek itself, diminishing flood storage potential and degrading substrate
quality. Storage of sediment in floodplain areas is desirable for improving sediment and water
quality processes, but has negative feedback effects on hydrology. Increased peak flows have
also caused increased bank erosion in the May Creek gorge and lowland tributaries.

Sediment acts as a vehicle for delivery of phosphorous and toxins to water bodies in the
absence of storage areas between the source and receiving body. Despite the documented
presence of increased sediment loading in May Creek, a water quality trend analysis conducted
by King County showed decreased total suspended solids and phosphates from the period of
1979-2004 (King County, 2008). Monitoring results indicated increased conductivity and
ammonia-nitrogen concentrations over the same period. May Creek is also becoming more

November 2008 | 553-1779-031 (04/0401) 3-15



Draft Shoreline Inventory and Analysis

City of Renton

acidic, but remains unimpaired as defined by state water quality criteria'®. Water quality in
Honeydew Creek and May Creek is listed as impaired by fecal coliform on the state 303(d)
listings. This suggests increased inputs of waste from livestock and septic systems on the
upland plateau.

Degraded riparian habitat also affects instream structure and physical habitat; Kerwin (2000)
gives May Creek a ‘poor’ rating for instream habitat. The rating system addresses criteria such
as pools and LWD density. Existing riparian corridors are primarily deciduous and early-seral
conifer forests; some have been deforested as a result of land-use encroachment. This is
particularly true in May Valley, which is mostly open space, having been converted from
forest to pasture.

Water quality is also suffering as a result of increasingly high temperatures (King County,
2008). This may be partially due to climate change, which is increasing ambient air
temperature and altering snow to rain precipitation ratios, but non-functional riparian
conditions (Kerwin, 2001), low flow impairments associated with groundwater recharge, and
flow alterations indicate that localized factors may also contribute to increased temperatures
and, consequently, deteriorating water quality.

3.3.2.4 Lake Desire

Lake Desire located in five miles southeast of the City in a Potential Annexation Area. The
lake’s surface area is 72 acres, and it is relatively shallow, reaching a maximum depth of 21
feet. Land-use in the basin and along the shoreline is low- and medium-density residential
(Map 8a). King County manages the Lake Desire/Spring Lake Park to the east and southeast of
the Lake. Rainbow trout (O. mykiss), yellow perch, pumpkinseed sunfish (Lepomis gibbosus)
and largemouth bass are known to inhabit the Lake.

Lake Desire is currently eutrophic (characterized by high amounts of aquatic algae and low
dissolved oxygen levels) (King County Natural Resources and Parks, 2008c). Lake Desire is
listed as impaired for phosphorus on Ecology’s 2004 303(d) list of impaired water bodies
(Ecology, 2008). The exotic species Eurasian water milfoil has been observed. These
conditions are likely the result of landscaping and septic waste associated with adjacent
residential land-uses. The sport-fish species in the lake are non-native and have likely had
some influence on natural biotic interactions in the lake.

King County completed a management plan for the lake in the mid-1990s and received partial
funding to implement management actions, including an artificial aeration facility to improve
dissolved oxygen concentrations. The Plan included a clause requiring the removal of 50
percent of all phosphorus in stormwater runoff attributed to new development (King County
Department of Natural Resources, 1996).

3.3.2.5 Green River

3-16

The Green River watershed is 566 mi’; the river itself stretches 93 miles. The river originates
in the Cascade Mountain crest near Stampede Pass. From its source, the river flows west and
northwest through narrow valleys and steeply-sloped terrain before reaching Howard Hansen
Dam at river mile (RM) 64.5. At RM 61.0, the river flows past the Tacoma drinking water
diversion (RM 61.0), which marks the beginning of a 14.5-mile gorge, through which the river
drains into the Puget Lowlands. Downstream of the gorge, agriculture, forestry, and rural
residences are common and transitions to more urbanized settings downstream of Soos Creek
and Highway 18 (RM 33.7).

16 Water Quality Standards for Surface Waters of the State of Washington, WAC 173-201A
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At approximately RM 11, the Green River passes to the west of the City of Renton. None of
the river channel lies with City limits, but some floodway and jurisdictional shoreline as well
as significant portions of tributary basins such as the Black River/Springbrook Creek are
located within City limits. WRIA 9 has a population of 563,980. Though 90 percent of the
population lives within lowland UGAs, there is almost no residential land-use or population
within the Black River/Springbook Creek basins in the City

Land-use in the upper watershed has had a low-to moderate-impact on rain-on-snow zones and
sediment inputs via mass wasting. However, the impact of these alterations is overridden by
water resource management actions which artificially store both water and sediment behind
the Howard Hansen Dam. Tributaries upstream of the Dam are likely affected to some extent
by land-uses, but those effects are not translated downstream.

Land-uses downstream in upland plateaus and lowlands have historically included ditch
construction, channelization, and flood control dikes and levees that have degraded
mechanisms for water storage. Normally, the patchwork mosaic of aquatic habitats associated
with a large river system and active floodplain sustain aquatic habitat during low flows and
attenuate flow during storm events. Alterations that have disconnected the floodplain have
concentrated discharge in the Green River channel and substantially reduced off-channel
aquatic habitat quantity, quality, and availability.

Nowhere is impact of river channelization more apparent than in the Duwamish estuary, which
is extremely important habitat for rearing and outmigrating juvenile salmonids. More than 97
percent of the historic estuarine mudflats, marshes, and forested riparian swamps comprising
the estuary have been destroyed by river channelization, ditching, draining, dredging, and
filling.

In addition, urbanization in upland plateaus drained by tributaries and in the lower reaches of
the Green River decreases groundwater recharging and increases stormflows. These alterations
occur to a lesser extent between urban areas and mountains, where impervious area remains
low, but forest cover loss is moderate, particularly on the mainstem floodplain.

Downstream of the gorge, mass wasting of sedimentary bedrock adjacent to the river and
disturbed areas associated with land-use contribute predominately fine sediment to the river. In
addition, floodplain disconnection has reduced the storage capacity for fine sediments, which
instead accumulate in the main channel, increasing the propensity for substrate armoring and
generally degrading substrate quality.

Increased fine sediment loading degrades physical habitat quality and provides a vehicle for
adsorbed contaminants such as phosphorus and chemical toxins to enter water bodies. This
input mechanism is particularly important in urban residential and industrial areas (Table 3-3),
found primarily in the lower watershed. These areas include the City, where toxin sources and
other water quality impairments are present in high densities, and the Duwamish Waterway,
the banks of which are lined with Brownfields and Superfund sites.

Agricultural land-use may also contribute phosphorus through sediment pathways. Lakes,
wetlands, and floodplains provide storage for fine sediment and adsorbed contaminants to
precipitate instead of entering streams. Numerous lakes in the middle watershed are listed as
impaired for phosphorus, implying the potential or existence of eutrophication and change to
macrophytic community structure and productivity. Wetland and floodplain functions are
highly degraded in this area, limiting the potential for water quality improvement.

Rural residential areas and hobby farms found between the gorge and urban areas and on
tributary plateaus are sources of nitrogen and pathogen contamination associated with human
and animal waste, but roads in these and other areas provide pathways for both adsorbed and
water-soluble materials such as automobile residues to enter water bodies. Pathogen
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contamination is a serious problem throughout the entire lower watershed and Duwamish
waterway.

Low dissolved oxygen concentrations are associated with the presence of fecal coliform.
Dissolved oxygen is also highly correlated with temperature, which has become a major
limiting factor for salmonids in the watershed (Kerwin and Nelson, 2000). Sources of
temperature increases include impaired hydrologic and riparian processes. Reduced low flows
in the summer resulting from snowmelt storage and reduced groundwater inputs act in concert
with decreased shading from deforested riparian areas to warm surface waters.

Table 3-3. 2004 Ecology 303(d) Water Quality Impairments in WRIA 9

Water Body Category 2° Impairments Category 5° Impairments
Duwamish Waterway Temperature, DO, pH, PCB, PAH, DO, pH, DDT?, DDD?, Alpha BHC?,
phthalate DDE?
Lower Green River Temperature, fecal coliform, DO
Black River/Springbrook DO, Temperature, pH DO, Fecal Coliform
Mercury, Copper, Bis(2-
ethylhexyl)phthalate
Mill Creek Temperature Fecal coliform, DO
Hill (Mill) Creek Temperature, fecal coliform, DO, copper
Mullen Slough Temperature Fecal coliform, DO
Star Lake Fecal coliform
Panther Lake Phosphorus
Tributary 09.0046 Fecal coliform, DO
Big Soos Creek Temperature, mercury, Fecal coliform, DO
ammonia-N, pH
Little Soos Creek pH Temperature
Meridian Lake Fecal coliform, phosphorus
Jenkins Creek Fecal coliform
Covington Creek Fecal coliform
Morton Lake Fecal coliform
Sawyer Lake Fecal coliform, phosphorus
Doloff Lake Fecal coliform
Middle Green River pH Fecal coliform, temperature
Crisp Creek Mercury, DO Fecal coliform
Newaukum Creek pH Fecal, DO, copper
Upper Green River Toxaphene, Endrin Temperature
(Howard Hansen Dam
tailout)
Gale Creek Temperature
Smay Creek Dieldrin

Attaining some of the designated uses; no use is threatened; and insufficient or no data and information are available to
determine if the remaining uses are attained or threatened.

Impaired for one or more designated uses by a pollutant(s) and requires a total maximum daily load (TMDL).

The loss of intact riparian corridors has also limited biotic uptake of contaminants and
deposition of fine sediment that would improve ecological function. In addition, there are
impacts to instream habitat complexity and sediment storage potential from the lack of LWD
(and recruitment potential).
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3.3.2.6 Black River/Springbrook Creek

Black River/Springbrook Creek flows into the Green River at RM 11. Its headwaters are
located on the eastern plateau between the Green and Cedar Rivers. Almost all of this
watershed is highly urbanized. Since the 1930s, the stream has been maintained in an artificial
channel by King County Drainage District #1 (KCDD #1), which owns the Springbrook Creek
right-of-way. The KCDD #1 maintained the channel initially for agricultural drainage and
currently maintains it for stormwater conveyance. The channelized steam resulted in
substantial alteration to hydrologic patterns. Adjacent development generally extends to the
edge of the levees that define the streambank, limiting the width of the riparian corridor.
Existing riparian vegetation, if present, is typically herb, shrubs, and deciduous trees.
Alterations in the basin are extensive and ecological function is highly impaired (Table 3-4).

Upland areas are underlain by varying layers of geologic deposits that force groundwater to
move horizontally and produce seeps along the upland/floodplain transition, supporting a
shallow floodplain aquifer and the summer baseflow in Springbrook Creek. The large amount
of impervious surface limits infiltration potential and redirects water overland, increasing peak
flows. Loss of floodplain connectivity and conversion of associated wetlands to impervious
surfaces limits flood attenuation capacity and increases peak flows (Kerwin and Nelson,
2001).

Land conversion has also resulted in increased inputs of fine sediment. The City’s shoreline is
very low gradient and depositional, and these increased inputs exacerbate poor substrate
conditions in reaches that have naturally high fine content. Conversion of an extensive
network of historic riparian wetlands and loss of floodplain connectivity limits the potential
for both sediment storage and water quality improvement. Industrial land-uses adjacent to the
water body and its tributaries have resulted in high concentrations of metals, including copper,
lead, zinc and cadmium (Kerwin and Nelson, 2001). The lack of a functional riparian corridor
exacerbates sediment and water quality impairments and contributes to the overall lack of
instream habitat complexity. 83 percent of Springbrook Creek is glide habitat, while only three
percent is pool habitat (Harza, 1995 in Kerwin and Nelson, 2001). Some gravel still exists in
the Hill Creek tributary upstream of the Green River floodplain; these reaches are a high
priority for protection (Kerwin and Nelson, 2001).

Black River/Springbrook Creek contributes to water quality impairment in the mainstem
Green/Duwamish River, but the contribution is effectively proportionate to flow and the
relative level of degradation. Black River/Springbrook Creek mean annual flow for the period
of record is approximately 10 cfs (USGS, 2008), a small fraction of the Green River’s mean
annual flow of 1530 cfs (USGS, 2008).

Table 3-4. Watershed Conditions in Black River and Springbrook Creek

Stream Floodplain Instream LWD Streambed Sediment Riparian WQ Hydrology Biotic
Black River F F P P P P P P P
Springbrook F P P P P P P P P
Creek
Hill Creek F P P P P P P P NA
Hill Creek F P P P P ND P P NA
tributary
Garrison Ck. F ND ND ND ND ND P NA

F = Fair; P = Poor; ND = No data; NA = not applicable
Source: Kerwin and Nelson (2001)
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4. SHORELINE INVENTORY AND ANALYSIS

4.1 LAKE WASHINGTON

Lake Washington is a shoreline of statewide significance because it is greater than 1,000
acres in size. As such, the Lake is recognized for its value to all citizens of the State of
Washington and should be managed to ensure this value is sustained.

Renton contains 1.5 miles of Lake Washington shoreline which has been partitioned into
eleven reaches (See Map 1b) based primarily on land-use characteristics and to a lesser extent
ecological functions (ecological function is similar across reaches).

4.1.1 Hydrology and Biological Resources

4.1.1.1 Lake Washington Hydrology

As indicated above in Section 3.3.2.1, the Lake Washington basin includes most of the 692
mi’ contained in WRIA 8 and is populated by approximately 1.4 million people (Kerwin
2001). The City of Renton lies at the south end of Lake Washington and contains
approximately 21 mi’, or 3 percent, of the total watershed and less than one-half percent of
the total watershed population. Lake Washington has 80 miles of shoreline, about six of
which are within the Renton planning area, or about eight percent.

The lowering of the Lake’s elevation and the engineering of the inflow/outflow regime has
represented the most significant alteration to the waterbody’s ecosystem processes, having
direct hydrologic effects and effects that interact with other processes. Lowering the Lake’s
level reduced its total surface area and shoreline length, converted its edges from gradual to
steep declines and turned wetland habitat into deep water habitat (Kerwin, 2001). More than
1,300 acres of shallow water habitat, acres which once provided habitat for juvenile
salmonids and associated ecological communities, were lost in the process (Kerwin, 2001).

The U.S. Army Corps of Engineers (USACE) regulates water level fluctuations in the Lake in
a manner that reduces the range of fluctuation so that the range is about one-third of the
natural fluctuation, and also reverses the seasonal fluctuation pattern (natural lake levels are
lowest during the summer; the opposite is true today). This altered hydrology creates some
benefits for lakeshore property owners and recreational users, but has impacted the Lake’s
ecology. Changes in the natural hydrologic regime affect native fish, wildlife, and plant
species adapted to natural fluctuations of the lake level.

In 1896 it was observed that, “the shore of Lake Washington is not well adapted to collecting
with a seine” (Evermann and Meek 1897). This was probably due to the abundant submerged
woody debris, and dense underbrush, small trees, and tule (hardstem bulrush) that fringed the
shoreline. Prior to 1916, the Lake’s depth would fluctuate as much as seven feet during flood
events (Chrzastowski 1983). However, in 1916, the Lake Washington Ship Canal was
constructed, permanently altering the Lake’s ecology and shoreline.

The vegetation community of hardstem bulrush- and willow that naturally dominates the
Lake’s shoreline has been replaced with development, hard-armoring, landscaped yards, and
artificially continuous lakefront parcels. The loss of natural shoreline has reduced complex
shoreline features such as overhanging and emergent vegetation, woody debris (especially
fallen trees with branches and/or rootwads intact), and gravel/cobble beaches. Riparian
vegetation has responded to the altered hydrologic regime and lead to a change in relative
proportion of aquatic plants adapted to shallow water habitats, and terrestrial vegetation
adapted to drier summer conditions.
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The majority of Lake Washington’s shoreline is now urban, residential (Weitkamp et al.,
2000). There are also a few commercial and industrial developments on the shoreline, the
largest of which are located in Kenmore at the north end at downtown Kirkland and Carillon
Point in Kirkland on the east side, in the Leschi area of Seattle on the west side and at the
Boeing Company and Renton Municipal Airport at the south end.

Analysis of aerial photos indicates that, in 1999, approximately 59 percent of the vegetation
cover adjacent to the shoreline was lawn/garden, with slightly less than 20 percent natural
shrub-scrub, forested, or herbaceous habitat. About 70 percent of the shoreline is bulkheaded,
which is similar to the 67 percent in the City of Renton.

There were 2,737 docks on the Lake in 1999, an increase of almost 50 percent from 1960.
Renton, has the lowest number of docks per mile of shoreline, a fact that reflects the large
proportion of public and industrial shoreline ownership of City shoreline (Tolt, 2001).

4.1.1.2 Tributaries and Associated Wetlands

Seven tributaries drain to Lake Washington within the City’s municipal limits. To the north,
two unnamed tributaries separate Coal Creek from the City and May Creek (Map 1b). The
stream closest to May Creek is salmon-bearing. Both May Creek and the Cedar River are
high-quality waters that support anadromous salmonids. Between them lie Kennydale Creek
and John Creek. Another ephemeral stream that does not support salmonids lies west of the
Cedar River. No wetlands are identified on the Lake Washington shoreline in either the
National Wetlands Inventory (NWI, USFWS 2008) or the Renton GIS data (Map 3a).

4.1.1.3 Fish and Wildlife Presence

42

Most species of anadromous salmon and trout native to the west coast of North America
including Chinook, coho (O. kisutch), sockeye, chum, and pink salmon, and steelhead (O.
mykiss), coastal cutthroat (O. clarkiclarki), and bull trout (Salvelinus confluentus) (native
char) can be found in WRIAs 8 (Cedar River) and 9 (Green River) (see Maps 5a and 5b).
There are also resident cutthroat and rainbow trout (same species as steelhead) living in these
waters, although the rainbow trout in Lake Washington appear to be descendents of non-
native hatchery stock (Kerwin, 2001).

The Lake Washington watershed supports three Chinook stocks, including Issaquah Creek,
north Lake Washington tributaries, and Cedar River, all of which are listed as Threatened
under the Endangered Species Act (ESA) (Kerwin, 2001). Chinook produced in the Cedar
River are those most likely to use shoreline habitat within the City. Coho and Sockeye
salmon produced in the Cedar River are also present along the City’s shorelines, but are much
less dependent on shallow shoreline habitat than the young Chinook.

Young fall Chinook produced in the Cedar River migrate into Lake Washington from late
winter through late spring (February-March). The early migrants are small fry (~1.2 inches)
that remain in very shallow water (~1 ft) along the lake’s shorelines (Tabor et al., 2004).
These fry prefer gently sloping sand to gravel (swimming beach) shorelines with some
overhanging or submerged vegetation or fine woody debris that provides cover from avian or
fish predators. The young Chinook remain in the shoreline habitat eating mostly epibenthic
insects (chironomid pupae) (Kohler et al., 2006). As they grow, they gradually move into
deeper water (2-3 ft deep, but remain along the shorelines. By June the young Chinook have
grown large-enough to move into deeper waters and begin to feed on planktonic prey,
specifically zooplankton (Daphnia spp). (Kohler et al., 2006). Recent warming trends in Lake
Washington may affect Daphnia abundance (Hampton 2006). Early juvenile Chinook are
highly-dependent on shallow shoreline habitat during their early rearing in the Lake. Larger
juvenile Chinook migrating to the Lake in late spring are less dependent on shorelines and
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move rapidly through the Lake to the Ship Canal and Puget Sound. All Chinook are listed as
threatened under the ESA as part of the Puget Sound evolutionarily significant unit (ESU).
Surveys of juvenile Chinook presence in Lake Washington indicate that the density of fish
fall off with distance from the mouth of the Cedar River as indicated in Figure 4-1. This may
indicate that the first several miles of shallow habitat along the shoreline in the City are of
disproportionate importance for this critical lifecycle stage (Tabor 2008).

Index Sites
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Figure 4-1. Density of Chinook Population, Distance from Mouth of Cedar River

The Cedar River produces some Coho salmon (Kiyohara and Volkhardt, 2007). Coho
generally spend their first year of life rearing in freshwater then migrate through Lake

Washington as smolts to the ocean during early summer (April-May) for their second year of
life.

Two extant Sockeye stocks within the Lake Washington watershed are distinguished by
geographic and reproductive separation and by genetic differences. The Cedar River/Issaquah
Creek/Lake Washington beach spawning population appears to be derived from the Baker
Lake, Skagit River stock (Hendry et al., 1996) planted in Lake Washington in the 1930s and
1940s. The Bear Creek-Cottage Creek population is distinct from the non-native populations
and is apparently predominantly of native ancestry (Hendy et al., 1996). Lake Washington
Sockeye are depressed (Salmon and Steelhead Stock Inventory [SASSI], 1984) but are not
ESA-listed.

Numerous Sockeye spawn in the Cedar River. Young Sockeye may rear in the river for some
time prior to migrating to Lake Washington for additional rearing. Sockeye also spawn in
shallow water (1-20 ft deep) at many locations along Lake Washington’s shorelines,
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particularly where there is some groundwater or hyporheic discharge through the shoreline
sediment. No accurate surveys of current spawning locations are available. Juvenile Sockeye
are planktivorous feeders residing in the lake’s water column away from the shoreline
(Eggers et al., 1978). Lake Washington Sockeye undergo very substantial variations on adult
return sizes that support in-lake fisheries during some years.

Two stocks of resident Sockeye, known as Kokanee, have also been identified in the Lake
Washington watershed. An early-run stock once resided in Issaquah Creek but is now
believed to be functionally extinct. Another stock currently uses larger tributaries of the
Sammamish River such as Bear Creek. Lake Sammamish Kokanee are currently being
considered for listing under ESA. Kokanee do not appear to occur in the City’s streams or use
its shorelines.

Puget Sound Steelhead is listed as threatened under the ESA. The Cedar River population is
of natural origin. Populations of winter-run Steelhead have undergone steep declines in
abundance recently. Winter-run or ocean maturing Steelhead return as adults to the tributaries
of Puget Sound from December to April (Puget Sound Biological Review Team [PSBRT],
2005). Spawning occurs from January to mid-June with peak spawning occurring from mid-
April through May. Steelhead reproduce in the Cedar River as well as several other areas
within the Lake Washington watershed. Commonly, young Steelhead rear within the River
and its tributaries for two or more years before beginning their migration to the ocean through
Lake Washington. Seaward migration occurs principally from April to mid-May (PSBRT,
2005). At an age of 2 years or more, the juvenile Steelhead migrants tend to be substantially
larger than other salmon migrants (two-year-old wild smolts are 140-160 mm in length
[Wydoski and Whitney, 1979]).

The inshore migration pattern of Steelhead in Puget Sound is not well understood; it is
generally thought that Steelhead smolts move quickly offshore (PSBRT, 2005). At this time
very little information is known about juvenile Steelhead use of Lake Washington.
Washington Department of Fish and Wildlife (WDFW) researchers have captured Steelhead
migrants in the Cedar River from mid-April through the end of May (Volkhardt et al., 2006),
but if or how they use the nearshore area of the Lake has not yet been determined. Critical
Habitat designation is currently under development by the National Oceanic and Atmospheric
Administration (NOAA) National Marine Fisheries Service (NMFS) with a proposal
expected in the future (NMFS, 2007).

Steelheads reproduce in the Cedar River as well as several other areas within the Lake
Washington watershed. Commonly, young Steelhead rear within the river and its tributaries
for two or more years before beginning their migration to the ocean through Lake
Washington. At an age of two years or more, juvenile Steelhead migrants tend to be
substantially larger than other salmon migrants. They tend to migrate rather rapidly, and are
not dependent on shallow shoreline habitat.

Rainbow trout in Lake Washington appear to be descendents of previously planted, hatchery-
produced trout. Young rainbow trout are primarily planktivores, feeding predominately on
Daphnia, but become piscivorous as they grow larger (Beauchamp, 1990). Rainbow trout are
predators of juvenile Chinook in the Cedar River (Tabor et al., 2004). Both rainbow and
cutthroat been identified as a substantial predators of juvenile Chinook in Lake Washington
(Tabor et al., 2005).

In recent years the cutthroat trout population has been increasing in Lake Washington (Fresh,
1994). Juvenile cutthroat begin feeding on invertebrates and switch to fish as they grow larger
(Beauchamp et al., 2006). Young cutthroat move from tributaries into Lake Washington at
about age two and feed increasingly on fish as they grow in size (Nowak et al., 2005).
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Cutthroat range throughout the Lake and do not establish home ranges. They forage in littoral
areas primarily in the spring during daylight hours (Nowack and Quinn, 2002).

Bull Trout is listed as threatened under the ESA A resident population of bull trout occurs in
Chester Morse Lake (Cedar River) (Reiser et al., 1997). These bull trout spawn in the upper
Cedar River and rear in Chester Morse Lake. Small numbers of sub-adult and adult bull trout
have been observed in Lake Washington over a number of years. These bull trout appear to
be migrants into Lake Washington from other river basins or fish that have passed
downstream from Chester Morse Dam and become isolated from their population.

Other native fish species found in the Lake Washington watershed include western brook
lamprey (Lampetra richardsoni), river lamprey (Lampetra auresii), peamouth chub
(Mylocheilus caurinus), largescale sucker (Catostomus snyderi), pygmy whitefish
(Prosopium coulteri), northern pikeminnow (P. oregonsensis), speckled dace (Rhinichthys
osculus), and five species of sculpin (Cottus sp.). Numerous species of nonnative fish also
occur, including yellow perch, brown bullhead, black crappie (Pomoxis nigromaculatus),
pumpkinseed sunfish, and largemouth and smallmouth bass, which can be significant
predators of juvenile salmonids (Kerwin, 2001; Parametrix, 2000). Many of these species are
found in the Green River. Although many may occur in shallow shoreline areas, none are
known to require specific shoreline habitat characteristics.

Priority habitat data from WDFW identifies two osprey (Pandion haliaetus) nests north of
May Creek (Reaches A and B) and a bald eagle (Haliaeetus leucocephalus) nest in the
vicinity of the Cedar River (Reaches I and J; Map 5c: Wildlife). These species and others use
shoreline areas for foraging and cover.

4.1.1.4 Nearshore and Riparian Habitat

Nearshore and riparian habitat along the Lake Washington shoreline is severely altered in
nearly every reach, within the City of Renton and outside of the city limits. Residential and
commercial development, including bulkheads, docks, paved areas, and landscaped yards
have adversely modified most of the Lake Washington shoreline habitat.. However, many of
these shoreline areas continue to provide shallow water habitat at the toe of bulkheads, and
some locations that do not have bulkheads. Narrow docks perpendicular to the shorelines do
not appear to impede shoreline migration of young Chinook, but the fish appear to migrate
around wider structures where they occur in shallow water (less than three ft deep).

Shallow water habitat along these shorelines provides important rearing habitat for juvenile
Chinook as they slowly migrate from the Cedar River and rear along Lake Washington’s
shorelines. Those areas closest to the River are most important for this rearing function
because the smallest Chinook use gently sloping, shallow shorelines for weeks to months as
they gradually move away from the river mouth. Although riparian vegetation increases the
refuge and prey production functions for this habitat, the shallow beaches support rearing
juvenile Chinook in the absence of natural riparian vegetation.

Reaches A and B have shorelines modified by residential development. Bulkheads and docks
predominate throughout these reaches. Natural riparian vegetation has been removed, and
only a few residences have trees or shrubs that support natural habitat functions. However,
many of the bulkheads do not extend far into the lake, leaving a small amount of shallow
water habitat used by Chinook and other shallow water fishes. Most of the docks in these
reaches are narrow at the shorelines; consequently, most are unlikely to impede shoreline
migration of young Chinook.

Habitat in Reach C has undergone restoration recently, in conjunction with re-development
projects. Some overhanging vegetation and deciduous tree cover does exist, but existing
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riparian conditions remain generally poor. Banks in Reach C have been converted to more
natural state, including LWD installed for shoreline protection and to provide in-water
structure for fish habitat.

In Reaches D and E, single family residential use has removed almost all natural vegetative
cover, but shallow shoreline habitat of some value still exists, providing Chinook rearing
habitat. Shorelines at the Quendall Terminals and Barbee Mill sites are being improved by
removal of former industrial structures, shoreline sculpturing, and some added riparian
vegetation. The area around Kennydale Point provides important shallow-water habitat with
substantial riparian vegetation.

The north end of Gene Coulon Park, Reach F, provides functional riparian habitat. Although
much of the shoreline is lawn and impervious areas, shrubs and cottonwood trees do provide
natural riparian functions and some overhanging cover.

In the southern, more developed portion of Gene Coulon Park, Reach G, riparian vegetation
along a substantial area of the shoreline has been removed. However, the gently-sloping sand-
gravel beaches, such as at the swimming beach, do provide shallow water habitat heavily
used by very young Chinook. The peninsula at the south end of Gene Coulon Park provides
natural riparian vegetation overhanging the shoreline.. .

Reaches H and I, between Gene Coulon Park and the Cedar River, have highly modified
shorelines which provide little habitat value. Most of the shoreline in this area has steep or
vertical hard substrates. Where present, the riparian vegetation is dominated by blackberry.
The absence of shallow (less than three foot-deep) habitat severely limits the functions
provided to young Chinook in these reaches .

The Cedar River delta provides a large amount of rapidly-developing, natural shallow water
habitat. In the past, the mouth of the River was periodically dredged for flood control. There
are no plans to dredge the delta in the future for flood control,, however, some dredging for
the Municipal Airport float plane dock is proposed. Natural processes at the delta have not
yet developed any areas of sufficient elevation to support riparian vegetation, but they have
created a large amount of shallow water habitat where young Chinook first enter the lake.

The Renton Municipal Airport (Reach J), immediately east of the delta, prevents riparian
vegetation from occurring. However, LWD has been retained along the end of the runway to
enhance shoreline habitat. The Airport’s shoreline is currently lined with either concrete and
rock rubble or vertical sheet pile bulkheads. Airport authorities are currently working with
resource agencies and the Muckleshoot Tribe to develop additional improvements to the
shoreline and delta habitat.

In Reach K, located east of the Airport, natural vegetation is non-existent. Bulkheads,
residential structures and landscaped areas dominate the shoreline. Much of the shoreline is
also covered by docks and moored vessels. Many bulkheads in this reach extend to water
depths of several feet at the low lake elevation, thereby eliminating shallow shoreline habitat.

Existing development, ongoing landscaping practices, and shoreline modification, including
installation of bank features and new overwater structures, have caused conditions in Lake
Washington to continue to degrade.

4.1.1.5 Terrestrial Wildlife Habitat

In addition to providing key habitat inputs for aquatic species, riparian areas provide habitat
to terrestrial wildlife species. In natural conditions, wildlife species abundance and diversity
are higher in riparian-wetland habitat than in other habitat types because these areas provide:

e A diversity of habitat, including structural features and plant species;
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e Edge habitat where two or more types of habitat adjoin;
e Varied food sources; and
e A predictable water source (Kauffman, et al., 2001; O’Connell et al., 2000).

The productivity of wildlife habitat is related to its size and complexity. High-quality habitat
allows an area to provide for the necessary lifecycle stages of a species including
reproduction, sustenance (forage), refuge from predators, genetic diversity, and the
opportunity to avoid or recover from catastrophic events such as disease that can decimate
local populations. In landscapes altered by human development and activities, habitat patch
size and complexity and linkages are key factors that allow species to find enough area for
needed functions and move from one area to another. In areas where habitats are fragmented
and isolated by development and roads, linkages that connect larger tracts of more diverse
habitat are especially important (Adams 1994).

In an urbanized setting like Renton, riparian areas provide habitat for species if they are
connected by linkages or corridors that allow species to move between areas to forage, breed,
and complete other functional or seasonal needs. The characteristics of a species are critical
to how they use habitat. Birds, for example can fly to a variety of habitat patches, but may
need protected nesting areas that are not affected by predation or nest parasitism (Robbins
1991). Small species, such as amphibians, reptiles and small mammals, may be able to
maintain populations within a small area, but are subject to catastrophic declines from
disease, parasites, or predation that may depopulate a habitat patch. Without adequate
linkages, these potential habitats may not be re-colonized, leading to an overall decline in
species populations and diversity (Ferguson 2001).

Substantial habitat patches with linkages are relatively rare on the Lake Washington shoreline
in the City.

Shorelines in Reaches A and B are extensively modified by residential development and the
removal of natural riparian vegetation. Ornamental trees and shrubs may provide some
terrestrial wildlife functions, but a continuous vegetated linkage between the Burlington
Northern Sante Fe (BNSF) railway corridor and habitat patches to the north does not exist.
The narrow width of the private roadway serving this area is a relatively permeable barrier to
movement to the railroad right-of-way to the east. The effectiveness of this linkage is limited
on the east, however, by Interstate 405, a formidable barrier. Habitat patches along the
railroad right-of-way are relatively small.

Reach C, which contains the Seattle Seahawks Football Training Facility, a Superfund site,
and a recently completed residential subdivision, has some native riparian vegetation and a
narrow corridor of restored shoreline vegetation along the residential development. The May
Creek corridor provides a linkage between this area and a relatively complex vegetated
community to the east, but the culvert crossing under Interstate 405 is a substantial barrier to
wildlife movement.

In Reaches D and E, single family residential development has removed almost all natural
vegetative cover, but continues to provide limited habitat value, primarily for birds. Although
the BNSF railroad adjoins this area to the east, there is little vegetation along the right-of-way
to provide for animal movement.

The north end of Gene Coulon Park (Reaches F and G) provides a variety of functional
habitat. Although much of the Park is lawn, there are areas of native vegetation, most notably
at the mouth of John’s Creek. An almost continuous corridor of tree cover is present along the
adjacent railroad. John’s Creek provides a linkage to a narrow riparian corridor to the east,
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but movement is limited by Lake Washington Boulevard. Linkages to other habitat areas are
limited.

Reaches H and I, between Gene Coulon Park and the Cedar River delta, include some areas
of riparian vegetation north of the Boeing property on state aquatic lands, but this habitat is
isolated from potential linkages by impervious-surfaced, bank armored shorelines on either
side. The Cedar River delta provides little terrestrial habitat, but may support some riparian
vegetation in the area as deposition continues. It is connected to parkland along the east bank
of the Cedar River and a narrow area of altered vegetation adjacent to the Renton Municipal
Airport. Overall, habitat potential in this area is very limited.

The Renton Municipal Airport (Reach J), immediately east of the Cedar River, has dredged
the shoreline in the past to prevent establishment of habitat for birds that might interfere with
airplanes. Most of the shoreline is rock rubble or vertical sheet pile bulkheads, which
provides little or no terrestrial habitat.

East of the Airport (Reach K), natural vegetation is non-existent where bulkheads, residential
structures and landscaped areas predominate on the shoreline. There is a potential linkage via
a narrow riparian corridor to the east, but movement is limited by Lake Washington
Boulevard. a four-lane major arterial, and Interstate-4051.

4.1.1.6 Critical Areas

The City has identified and mapped landslide hazard areas along most of Reaches E and F
and in two short sections of Reach F (see Map 4a). Reach F also contains a short stretch of
shoreline susceptible to surface erosion (see Map 4a). These areas generally have steep
slopes. Other sections of shoreline from Reach J east are flat and were likely historic
wetlands (see Map 4b). The City has determined many of these areas to be seismic hazard
areas because of their susceptibility to soil liquefaction (see Map 4c).

The USACE manages the water level in Lake Washington, thus, no flood hazard areas are
present on the shoreline except for the Cedar River delta,. Aquifer recharge areas lie mostly
outside of the Lake Washington shoreline (see Map 4c). A large aquifer recharge area extends
from Lake Washington Boulevard to the City limits, adjacent to Reaches E and F (see Map
4c). Small portions of this recharge area are within 200 feet of the Lake Washington OHWM
and thus lie within jurisdictional shoreline.

4.1.1.7 Shoreline Modifications

4-8

Conditions and processes throughout the Lake Washington system have been significantly
modified over the last 100 years. Some of the larger-scale modifications include:

e Construction of the Lake Washington Ship Canal in 1916. This created a new
connection between the Lake and Puget Sound, causing Lake surface elevation to
drop approximately nine feet. This exposed approximately two square miles of
previously inundated shallow water area, reduced the Lake’s shoreline area, drained
wetlands along the Lake, and altered the mouths of tributary streams (King County et
al., 2005).

e Water level fluctuations in the Ship Canal, maintained by the USACE, range between
20 and 23 feet. The minimum water elevation is maintained during winter, in reverse
of a natural annual hydro-cycle. This allows for annual maintenance of docks and
other structures; minimizes damage during winter storms; and provides flood storage
volume (USACE, 2004c).

e Increased stormwater runoff and input of sediment and other pollutants into the Lake
due to changes in land use and increased development.
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In addition, there has been extensive localized modification of the shoreline. Modifications
include shoreline armoring (concrete bulkheads, riprap, and other ‘hard’ structures intended
to stabilize the shoreline and minimize erosion), overwater structures (e.g., marinas,
residential docks and piers), and dredging and filling (Figures 4.2, 4-3, and 4-4).

Figure 4-3. Typical Shoreline Armoring with Rock and Cement
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Figure 4-4. Typical Residential Dock on Lake Washington

Figure 4-5. Residential Dock with Grated Deck

Shoreline modifications associated with residential development are most prevalent in
Reaches D and E, which are characterized by single-family residential development with
associated bulkheads, riprap, docks, and boat lifts. In contrast, the lakeshore in Reaches F and
G (low density residential land-use) and Reach J (industrial land-use), contain shoreline areas
that vary from natural or restored shoreline to a combination of hard armoring with some
vegetated shoreline for an overall less-modified physical environment (see Tables 4-1, 4-2,
and 4-3, below in this section). A synthesized table with percent modifications by Reach and
category can be found in Appendix A.

4-10 November 2008 | 553-1779-031 (04/0401)



Draft Shoreline Inventory and Analysis
City of Renton

Table 4-1. Shoreline Modifications by Reach on Lake Washington Shoreline Parcels

Tot
Shoreline Modifications A B CDEVFGHI J K a
Total number of shoreline parcels 3 1.5 3 2 1 1 3 3 1 9 187
3 3 5 9
Parcels with hard shoreline armoring 1 7 3 2 3 1 9 156
1 2 1
Parcels with commercial/industrial shoreline 1 1
Parcels with combination of hard shoreline armoring and 3 2 1 2 1 1 1 11
natural vegetation
Parcels with moderate shoreline armoring (no bulkhead, 2 1 3 6
some veg., and/or areas of natural veg.)
Parcels with natural (unmodified) shoreline 2 3 1 1 4 11
Parcels with restored shoreline (large woody debris 1 1 2
present)
Total 3 1.5 3 2 1 1 3 3 1 9 187
3 3 5 9

Source: ESA Adolfson, 2008

Thirteen parcels along the Lake’s shoreline are either unmodified or restored (Table 4-1,
Maps 11b, and 11e). The restored parcels include one single family residential property on
Reach E and Gene Coulon Park on Reaches F and G. Gene Coulon Park contains a
combination of restored shoreline, vegetated shoreline, and some armored shoreline.
Kennydale Beach Park (Reach D) contains a combination of modified and natural shoreline.
Overall, 174 parcels contain some level of ‘hard’ armoring. This includes major
commercial/industrial parcels (e.g., the Renton Boeing Plant) and private residential
properties with hard armoring, moderate armoring, natural shoreline, or a combination
thereof. Parcels that are completely armored with concrete bulkheads, rocks or similar
structures comprise 83 percent of the Lake Washington shoreline. The majority of these
parcels occur in D, E, and K, which are developed for single or single/multi-family residential
use.

Armored shorelines create undesirable habitat conditions for native fish including several
species of native salmon that use the Lake for rearing and migration. Bulkheads, for example,
eliminate and displace shoreline vegetation that is critical for fish and other wildlife. Hard
armoring also displaces available water refugia and foraging habitat for juvenile salmonids.
Bulkheads may alter the slope, configuration, and/or substrate composition of the shoreline
by obstructing upland sediment supply and increasing erosion on neighboring properties
lacking bulkheads (Kahler, 2000).

Artificial shoreline structures may alter natural predator-prey interactions and create
favorable conditions for predator fish species (e.g., sculpin, smallmouth bass). Juvenile
salmon require sufficient cover, such as brush piles, rootwads, and undercut banks, to avoid
predators. Developed lakes containing artificial shoreline structures in place of natural cover
may result in an increased likelihood for predation.
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Table 4-2. Overwater Structures by Reach on Lake Washington Shoreline Parcels

Overwater Structure A B C D E F G H I J K Total
Parcels with float/buoy present 1 1 1 1 2 6
Parcels with joint use residential dock 3 1 1 2 6 13
Parcels with major boat ramp facility 2 1 3
Parcels with no private residential dock 2 1 3 5 3 1 2 15 32
Parcels with other dock structures (not defined above) 2 1 2 5
Parcels with private boat lift 1 2 8 15 20 46
Parcels with private boat lift and covered dock 2 11 5 16 34
Parcels with private residential dock 2 3 1 26 32
Parcels with private, covered residential dock 1 1 11 13
Parcels with public marina 1 1 1 3
Total 3 13 5 33 25 1 1 3 3 1 99 187

Source: ESA Adolfson, 2008

4-12

There are 143 private docks associated with shoreline parcels along the Lake, most of which
occur on Reaches D (25 total), E (22 total), and K (81 total) (Table 4-2, Maps 11b, and 11-e).
Only 32 parcels along the shoreline lack a private residential dock. This includes the
relatively unaltered reaches F and G, which have one float/buoy structure and one public
marina, respectively (Maps 11b and 1lc). Properties without docks that contain only
floats/buoys, boat ramp structures, or public marinas comprise a small portion of the
shoreline (12 parcels total). Twenty five percent of the parcels have private boat lifts; parcels
with both a private boat lift and a covered dock make up 18 percent of the shoreline. In
addition, 13 parcels contain joint-use residential docks.

Overwater structures along the shoreline have several effects on fish, wildlife, and aquatic
vegetation. Docks and piers create artificial shading which reduces the amount of light
available for phytoplankton and aquatic macrophytes. This may decrease primary
productivity and fish and invertebrate species diversity (Kahler, 2001). Studies indicate that
predators linger near piers and other structures, which affects prey population levels.
Although these data are somewhat inconclusive, bass (particularly smallmouth bass) have
been documented to thrive in lakes with highly modified shorelines while salmonids and
other fish species decline. This suggests that predator species have an advantage over prey
fish species in structurally-altered environments (Kahler 2000).

Historically, docks and piers were constructed of chemically treated (e.g. creosote-coated)
wood, which introduces polycyclic aromatic hydrocarbons (PAHs) and heavy metals to the
aquatic environment. These preservatives can leach into the water column and become toxic
to aquatic organisms. The number of docks made of treated wood is unknown. It is expected
that most of the newly-constructed docks along the Lake’s shoreline areas are made of
alternative, neutral materials that are less harmful to the environment and to aquatic
organisms.

Noise and pile driving associated with construction of dock, pier, and bulkhead construction
can also affect fish and wildlife. Noise and vibration caused by driving in marine
environments has been found to startle juvenile salmonids (Feist et al. 1996). These effects
likely occur in lake environments and the surrounding area as well, although additional data
are needed. Modern technology commonly required by permitting agencies for new in-water
construction (e.g., vibratory pile-driving, acoustic wave-reducing bubble curtains, etc.)
reduces or mitigates these effects.
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Shore-spawning Sockeye salmon species, which occur in the Lake, are particularly
susceptible to dock, pier, and bulkhead construction and shoreline alterations that modify any
of the following:

e Habitat structure

e Substrate

e Hydrologic patterns
e  Water temperature
o  Water quality

Sockeye spawning areas may become degraded due to several factors, including scoured
streambed material, fine sediment that has eroded from building sites, and surface water
runoff from impervious surface that is transported into the Lake. Vulnerable beach spawning
areas include nearshore substrates that receive spring-fed upwelling and alluvial fans at
stream mouths (Parametrix, 2003).

Additional salmonids associated with the Lake enter from May Creek, located between
reaches C and D, and the Cedar River, which discharges into the Lake between reaches I and
J (Maps 5a and 5b) (WDFW SaSI, 2008).

May Creek species include the following (Status):

e Lake Washington Beach Spawning Sockeye (Depressed Status)

e Lake Washington Winter Steelhead (Critical Status)

e Lake Washington/Sammamish Tributary Sockeye (Healthy Status)
Cedar River salmonids found in Lake Washington include:

o Lake Washington/Sammamish Tributary Sockeye (Healthy Status)

e Lake Washington Beach Spawning Sockeye (Depressed Status)

e  Summer/Fall Cedar Chinook (Depressed Status)

e Cedar Sockeye (Depressed Status)

e Cedar Coho (Depressed Status)

o Lake Washington Winter Steelhead (Critical Status)

The Lake’s shoreline surrounding these drainages are either medium- or high-intensity
developed land-use areas. The entire shoreline in the City and County PAAs is indicated as
having impaired water quality due to temperature issues. In addition, reaches E, F, and G
have adjacent water quality issues due to fecal coliform bacteria and excessive ammonia-
nitrate levels (Map 7).

Sensitive wildlife species occurring in the area include osprey and bald eagle (Map 5c).
Osprey species have two documented occurrences in Reach C and one documented
occurrence adjacent to Reach G of the Lake. Although osprey may roost or nest inland from a
lake shoreline, they will use open water and shoreline areas to forage. Bald eagle nesting
areas are not recorded along the Lake Washington shoreline within the City or County PAAs.
However, there is one nesting area documented along Reach A of the Black River and one
documented along Reach D of the Cedar River. Bald eagles have a large home range and
likely use the Lake’s shoreline for perching and foraging opportunities. Presence of overwater
structures serve as obstacles to shoreline access and clear views of potential prey. The area
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around the Lake is highly-developed, with a dominant land cover of medium- and high-
density land-use (Map 8¢) and a recorded presence of 143 private dock structures along the
City and County PAA shoreline. These shoreline modifications eliminate potential roosting
and nesting habitat for osprey, bald eagles, and other birds of prey along and directly adjacent
to the shoreline. Potential prey species (e.g., salmonids and other fish present in the Lake)
may also provide insufficient nutrition or harmful agents due to water quality issues in the
lake (Map 7).

Table 4-3. Building Setbacks by Reach on Lake Washington Shoreline Parcels

Setback A B C D E F G H I J K Total
Parcels with building setback between 20 and 50 feet 6 1 3 7 1 51 69
Parcels with building setback greater than 50 feet 1 1 6 1T 1 11 21
Parcels with building setback of less than 20 feet 1 6 1 28 12 1 1 34 84
Parcels with no structure present 2 2 2 2 2 3 13
Total 3 13 5§ 33 25 1. 1 3 3 1 99 187

Source: ESA Adolfson, 2008

According to aerial photograph analysis, approximately 45 percent of the Lake’s shoreline
parcels within the City and County PAA shoreline contain structures with a building setback
of less than 20 feet. Most of the parcels with this setback width were located along the three
most developed reaches: D, E, and K. Approximately 37 percent of the shoreline parcels have
building setbacks of 20 to 50 feet. Reach K contained most of the parcels characterized by
this building setback width. Of the 21 parcels with a setback of 50 feet or greater, it is likely
these are newer structures that are not permitted to build closer to the shoreline due to
recently-promulgated regulations.

Development patterns that include structures close to a lake’s shoreline can negatively affect
the shoreline and water quality in several ways. Development located on sloped terrain can
contribute to erosion and overland stormwater runoff, which deposits sediments, pollutants,
and excess nutrients into a lake. A vegetated buffer area less than 50 feet in length is of
limited effectiveness in removing sediments and nutrients. Stormwater from driveways can
contain high levels of petrochemicals from fuel and lubricants. If the area between buildings
is devoted to lawn, fertilizers, pesticides and herbicides can be washed into a lake by rainfall.
If applied in a volatized form, fertilizers may drift into the water during application (May,
1997). Location of lawns or ornamental vegetation adjacent to the shoreline also limits the
potential for native vegetation to provide shade, cover, and food resources for aquatic species
(Collins 1995).

Human activity along a shoreline, particularly when associated with overwater structures
such as docks and piers, can disturb fish and wildlife species that use shoreline habitat for
cover, foraging, and/or nesting areas (Brazner, 1997). Wave action and water level
fluctuations in the Lake (generally ranging from elevation 20 to 23 feet) together with the
proximity of structures close to the shoreline has led to shoreline stabilization on most
shoreline property with hard armoring. Hard armoring prevents the recruitment of native
sediments to the Lake, which is a natural beach or a vegetated environment and absorbs and
dissipates wave energy at the shoreline. Instead, armoring reflects wave energy at the
shoreline, creating a high-energy environment in the Lake and resulting in gradient and
substrate features that are less favorable for spawning and rearing habitat (Kahler, 2000).
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4.1.1.8 Other Natural Features

The City has identified and mapped landslide hazard areas along most of Reaches E and F
and two short sections of Reach F (see Map 4a). Reach F also contains a short stretch of
shoreline susceptible to surface erosion (see Map 4a). These areas generally have steep
slopes. Other sections of shoreline from Reach J east are flat and were likely historic
wetlands (see Map 4b). The City has determined many of these areas to be seismic hazards
because of their susceptibility to soil liquefaction.

The USACE manages the water level in the Lake, thus except for the Cedar River delta, no
flood hazard areas are present in the shoreline. Aquifer recharge areas lie mostly outside of
the Lake’s shoreline (see Map 4c¢). A large aquifer recharge area extends from Lake
Washington Boulevard to the city limits, adjacent to Reaches E and F (see Map 4c). Small
portions of this area are within 200 feet of the Lake Washington OHWM and thus lie within
jurisdictional shoreline.

The sensitive natural areas described above are regulated under Renton Critical Areas
Ordinance'’ , as other similar areas in other shorelines described below.

4.1.2 Built Environment

4.1.2.1 Existing and Planned Land Use
Existing Land-Use

According to King County Assessor’s (2008) parcel data, land-use along the Lake’s shoreline
is a mix of residential, industrial, parks, recreation and open space, and vacant areas. In
general, low-density residential development (23 percent) and vacant land (22 percent) are
the dominant land-uses along the shoreline. Industrial lands and parks, recreation and open
space lands make up 15 percent each. Lands dedicated to transportation comprise
approximately 20 percent of the shoreline planning area.

e Reach A: is entirely single-family residential and lies between the Bellevue city
limits and Renton city limits

o Reach B: includes mostly single family use with one large shoreline multi-family
development

e Reach C: includes the recently constructed Seattle Seahawks headquarters and
training facility is at the northernmost portion of the Reach. The Quendall Terminals
south of the Seahawks headquarters has been designated a Superfund site by the U.S.
Environmental Protection Agency (EPA). The site is being studied by the EPA to
determine the extent of the pollution caused by coal tar and creosote application and
the best course of remedial action. A residential developmen, is currently being built
on the southernmost portion of reach on the former Barbee Mill site (City of Renton
website, 2008b).

e Reaches D, and E: are primarily single-family residential and contain the City’s
Kennydale Beach Park on the shoreline. Lots in Reach E are generally of greater
depth, and can be accessed via Mountain View Avenue.

o Reaches F and G: are composed entirely of Gene Coulon Park and are categorized
as parks, recreation and open space.

'7 Renton Municipal Code, 4-3-050
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e Reach H: is composed of vacant (66 percent) and multi-family residential (33
percent) land-uses. Southport, a mixed-use development under construction, will be
located along the entire length of the reach. The first phase, completed in 2002, is a
395-unit apartment building. The second, final phase is the development of three
nine-story office buildings, a hotel, and several restaurants to create a lake-front
promenade (City of Renton website, 2008c).

e Reach I: contains the Renton Boeing Plant, classified as an industrial land-use,
which is located just east of the mouth of Cedar River. A portion of the shoreline in
this reach is public aquatic lands located waterward of the inner harbor line.

e Reach J: contains the Renton Municipal Airport, which is classified as
government/institutional. A portion of the Airport’s shoreline frontage is considered a
water-dependent use since it includes a seaplane dock on the Lake.

e Reach K: contains a portion the West Hill PAA and extends from the current city
limits to the Seattle city limits and is primarily single-family residential with some
multi-family residential within the 200 foot zone of shoreline jurisdiction. However,
the majority of this development does not directly front the water. There is a small
mobile home park in the easterly portion of this Reach.

Planned Land Use

4-16

Within the city limits, the City’s Zoning and Comprehensive Plan land-use designations
along the Lake are mainly residential and mixed-use. Reach B has low density residential (82
percent) and mixed-use (18 percent) comprehensive plan and zoning designations. All of
Reaches C, H and I are designated with mixed-use comprehensive plan and zoning
designations. Reaches D through G are designated with low density residential zones and
comprehensive plan designations. Reach J has industrial designations (City of Renton,
2008Db).

Outside city limits, in Reaches A and K, the City and County have designated most of the
land as low density residential. Reach A is located in unincorporated King County. According
to County Zoning and Land Use Maps, Reach A is entirely designated as low density
residential. Reach K is located in the City’s PAA. The County has zoned most of Reach K as
low density residential (77 percent) with the remaining as multi-family residential (23
percent). The City’s Comprehensive Plan has designated more land as low density residential
(96 percent). The remaining is designated as multi-family residential (four percent) (King
County Department of Development and Environmental Services (DDES), 2006 and 2008;
City of Renton, 2008b).

Figure 4-6 shows the percentage of existing land-use, zoning, and comprehensive plan land-
use designations for each of the Lake‘s shoreline reaches. Data for City zoning and
Comprehensive Plan land-use exclude roadways and railroads. Roads and railroads classified
as transportation are included in the existing land use data.

Existing water-oriented uses are located in Reaches D, F, G, and J. These include parks that
provide physical access to the Lake and a Renton Municipal Airport with a seaplane dock.
Kennydale Beach Park (Reach D) and Gene Coulon Park (along the entire length of Reaches
F and G) provide public access to the shoreline via beach access, public piers and boat
launches. The Renton Municipal Airport (along the entire length of Reach J) is a water-
dependent use since it has a seaplane dock. Water-oriented opportunities beyond these uses
are limited because of the existing single family residential development.
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Undeveloped or Vacant Lands

Table 4-4 provides the percentage of parcels identified as undeveloped and the undeveloped
area by reach. Reach A, in unincorporated King County, is almost 50 percent undeveloped.
The percentages of undeveloped area shown in the table for Reach C and H will decrease
once construction of Port Quendall and Southport are completed. The remaining undeveloped
areas are located in reaches (B, D and E) designated for single-family residential
development (Reaches B, D, and E). The Washington Department of Natural Resources owns
approximately 3 acres of vacant, undeveloped land which is located outside the city limits,
near Reach I (King County Department of Assessments website, 2008). The property is not
accessible to the public.

Table 4-4. Existing Development of Waterfront Parcels along Lake Washington

#of % Undeveloped % Undeveloped

Reach Lots Lots Area
A 35 6% 49%
B 19 16% 22%
C 37 5% 41%
D 56 9% 19%
E 34 9% 29%
F 5 60% 44%
G 4 50% 0%
H 4 50% 66%

| 4 50% 0%
J 3 0% 0%
K 160 9% 2%

Source: King County, 2008; City of Renton, 2008a
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Figure 4-6 Percentages of Existing, Allowed and Planned Land Use by Reach in the
Lake Washington Shoreline Planning Area

4-18 November 2008 | 553-1779-031 (04/0401)



Draft Shoreline Inventory and Analysis
City of Renton

EXISTING LAND USE COMPREHENSIVE PLAN
goact DESIGNATIONS o LAt b LAND USE DESIGNATIONS

REACH | 100% 100%

5%

1%
REACH J 100%
99%
99%

9, 3% 23% 4% 1%
46%
7%
4% 5% 6%
LEGEND
Low Density  Multi-Family — Mixed Use  Commerciall  Industrial ~ Govemment! Parks/Rec/ Transportation  Vacanlf Unknown
Residential  Residential Retail Institution  Open Space Undeveloped Parcels

Figure 4-6 Percentages of Existing, Allowed and Planned Land Use by Reach in the
Lake Washington Shoreline Planning Area (Continued)

4.1.2.2 Impervious Areas

Impervious areas were analyzed based on the City’s GIS layer. Impervious areas include
roadways, buildings and other paved surfaces (such as driveways and parking lots) that
prevent the natural penetration of water into the soil. Impervious surfaces affect infiltration,
create more stormwater runoff, increase the rate of runoff, and alter runoff timing. Table 4-5
shows the total impervious area and percent of impervious area for each reach within the
Lake’s shoreline planning area. Only buildings and public right-of-ways are included as
impervious areas. The data does not include other types of paved surfaces.

Table 4-5. Impervious Surface in Lake Washington Shoreline Planning Area
Includes only the area within the Shoreline Planning Area

Total Impervious Percent Roadway % of Total Building % of Total
Reach  Acres Area (Acres) Impervious Impervious areas Impervious Areas
A 11 4 33% 65% 35%
B 6 2 24% 9% 91%
(¢} 18 2 10% 58% 42%
D 13 5 37% 78% 22%
E 12 3 27% 52% 48%
F 15 1 10% 98% 2%
G 13 1 5% 18% 82%
H 3 0 0% 0% 100%
| 12 3 26% 96% 4%
J 2 0.31 17% 0% 100%
K 27 12 43% 78% 22%

Source: City of Renton, 2005
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Since the data does not reflect driveways, parking lots, and recent construction, the amount of
impervious surface for some reaches is larger than shown in the table. The following is a list
of sites that contribute additional impervious area:

Construction of Seattle Seahawks Headquarters and training facility, and Conner
Homes in Reach C

Parking lot pavement in Gene Coulon Park in Reaches F and G
Southport Phase 2 construction in Reach H
Pavement at Boeing Airplane Company in Reach I

Pavement at Renton Municipal Airport in Reach J

The remaining reaches (A, B, D, E, and K) have established single- and multi- family
residential land-uses with impervious surface amounts that are more accurately reflected in
the table. In general, the percentage of impervious area is an indicator of development density
and intensity. Overall in the City, approximately 25 percent of the Lake’s shoreline planning
area is impervious due to public right-of-ways and buildings.

4.1.2.3 Public Access

420

Currently, the public has visual and/or physical access to the Lake’s shoreline at the
following locations (City of Renton Parks and Recreation website, 2008):

The Seahawks Training Facility provides a small shoreline access and viewing area
near the north end of the property.

The Barbee Mill residential development provides public access to a small area of
public aquatic lands waterward of the inner harbor line.

Kennydale Beach Park is a 1.8-acre park located in Reach D with a sandy beach
that provides physical access to the Lake. The Park also has a pier, log boom,
playground, picnic tables, restrooms and benches.

Gene Coulon Memorial Beach Park is a 55-acre park located in Reaches F and G.
It has passive and active water-oriented and non-water-oriented recreation
opportunities including eight boat-launch lanes, playground equipment, tennis courts,
horseshoe pits, sand volleyball courts, picnic shelters, an interpretive botanical walk,
fishing pier, food concessions, parking lots, and 1.5 miles of paved trails along the
shoreline.

Lake Washington Bike trail is a mixed-use trail that can be accessed at the southern
end of Gene Coulon Park in Reach G. The portion of the trail north locaed to the
north of the park is located along Lake Washington Boulevard and provides views of
the Lake until it is routed adjacent to Interstate-405 near the city limits. (City of
Bellevue Parks and Community Services, 2003; King County GIS Center, 2007).

Cedar River Boathouse is located on pilings in the Lake at the north end of the
Cedar River Trail (see Section 4.3.2.3 Public Access — Cedar River) in Reach 1. The
boathouse was Boeing’s former hydrofoil development building until it was donated
to the City. The City has leased the boathouse to Cascade Canoe & Kayak Centers
since 2001. The Center offers canoe and kayak rentals, classes and guided trips.

The Renton Municipal Airport Seaplane Dock provides a parking area and
informal public access adjacent to the seaplane dock.
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4.1.2.4 Infrastructure

A limited number of surface streets are located in the Lake’s shoreline planning area. The
major roadways that pass within the shoreline planning area are Lake Washington Boulevard,
a two-lane collector arterial and Rainier Avenue South, a four-lane principal arterial. The
BNSF railroad tracks run along Lake Washington Boulevard. There are no bridges within the
Lake‘s shoreline planning area. Nine stormwater outfalls that discharge into the Lake are
recorded in the City’s inventory, but it is likely that there are additional unrecorded outfalls
from both the street system and private development. There is also a wastewater main located
in the Lake that runs along a portion of Reach B and along the entire length of Reach D. The
City GIS database does not include utility information for Reaches A and K (City of Renton,
2008b; King County, 2002).

4.1.2.5 Historic and Cultural Resources

The City‘s Comprehensive Plan (2004) addresses historic preservation. The Plan establishes a
goal to maintain the City's natural and cultural history by documenting and appropriately
recognizing its historic and/or archaeological sites.

Native American History

Lake Washington and the other shoreline areas within the City, are part of the Duwamish
Indian Tribe’s historic fishing area. The entire Lake served as a cultural resource for the Tribe
and other groups that harvested fish, game and plant species in the area for generations.

The Duwamish Tribe is a Puget Salish-speaking group that resided in winter villages along
the shores of the Cedar River, Black River, Duwamish River, Lake Washington, Lake Union,
Salmon Bay and Elliot Bay (Larsen Anthropological Archaeological Services [LAAS],
2005). The Tribe lived in cedar plank houses along the shorelines during the winter months.
For the rest of the year, the Triibe would leave their winter houses to harvest salmon, dig
clams, hunt wildlife, and gather plants. The dwellings constructed during the warmer time of
year consisted of mats used as walls and planks taken from the winter village (Duwamish
Tribe website, 2008).

In 1855, the Tribe signed the Treaty of Point Elliott with the United States. The United States
expected the Duwamish to leave their aboriginal territory and move to the Port Madison
Reservation and, post-Treaty, the Muckleshoot reservation. Some of the Duwamish moved,
while others stayed and, later, sought federal recognition, which was denied by the President
George W. Bush’s Administration in 2001. The Tribe is still seeking federal recognition in
the U.S. Congress (Northwest Archaeological Associates (NWAA), 2007; LAAS, 2003a).

Currently, the Muckleshoot Indian Tribe, one of Washington State's larger Tribes, has rights
to harvest the Lake Washington Sockeye salmon fishery. This population of Sockeye relies
on habitat provided, in part, by Renton’s shorelines and watersheds. Due to the importance of
this resource, and other traditional resources, the Tribe continues to play an active role in the
maintenance and protection of the City’s shorelines (Muckleshoot Indian Tribe, 2008).

Euro-American History

Euro-American settlement of the Renton area began in 1853. Settlement was driven by the
discovery of coal at the nearby Squak Mountain. Timber harvesting and hop farming were
also primary economic activities. Euro-American settlement continued to grow in the vicinity
as transportation routes were developed.

During World War 11, the Federal Government developed an aircraft manufacturing plant on
former wetlands at the south end of Lake Washington, adjacent to the Cedar River. Aircraft
production during the War brought thousands of people seeking employment to the region.
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The Boeing Airplane Company purchased this plant from the Government in 1946, at the
conclusion of the War. Following the war, Renton remained a major manufacturing center for
the Boeing Commercial Airplane Group, which produces the 737 Model at the south Lake
Washington plant. Production at that plant continues today.

Other notable facilities in the area were built more recently, including the Seattle Seahawks
Headquarters and training facility on Lake Washington near Northeast 44th Street, and
numerous small businesses and service industries (City of Renton website, 2008a).

Registered and Inventoried Sites

The Washington State Department of Archaeology and Historic Preservation (DAHP)
maintains a database system which catalogs sites that are registered with the Washington’s
Historic Register (WHR) and the National Register of Historic Places (NRHP). The database
also has sites inventoried by state archaeologists and cultural survey reports prepared during
project-specific planning efforts. A search of the database indicated the following:

e There are no state or federally registered sites within the shoreline planning area.

e There is one inventoried site. The U.S. Navy Martin PBM-5 Mariner (KI-404) is
located in the Lake just off the seaplane ramp at the Boeing Plant. The flying boat
patrol bomber sank in 1949, while being ferried from the Naval Air Station in Seattle
to the Boeing seaplane ramp in Renton. The aircraft remains where it came to rest in
1949, embedded in a dense silt bottom (Naval Historical Center, 1997).

Potential for Encountering Archaeological Resources

Several cultural resources investigations have been conducted for recent projects in the City
(LAAS, 2003a; HRA, 2005a; LAAS, 2004). These reports note that areas along the Lake and
the Cedar River have a high probability for encountering archaeological resources. There is
also high probability along edges of contemporary river channels, old river channels, and
streams within the Green River floodplain. Laura Murphy with the Muckleshoot Indian Tribe
was cited as saying that the Tribe considers most of the City of Renton to have a high
probability for archaeological resources.

4.2 MAY CREEK

May Creek is an important salmonid stream and contains a substantial proportion of protected
shoreline.

4.2.1 Hydrologic and Biological Resources

422

The May Creek watershed is about 8,960 acres in Renton, Newcastle and unincorporated
King County and includes 26 miles of mapped streams, two small lakes, and over 400 acres
of wetlands. Headwater streams come off steep, forested ravines from the north, east, and
south. The basin can be divided roughly into two halves. The upper, eastern portion of the
basin is characterized by less dense residential and agricultural development, and includes a
significant portion of the undeveloped parkland on Cougar Mountain. Above May Canyon,
the Creek lies in a formerly dredged, straightened channel at the center of a wide, very low-
gradient valley. The lower, western portion of the basin is inside the UGA (primarily within
the jurisdiction of the Cities of Renton and Newcastle) and is fairly dense urban residential
development. About 50 percent of the basin is forested, but the amount of urban development
is increasing (Kerwin 2001). The May Creek Basin Action plan was adopted in 2001 by King
County and the Cities of Renton and Newcastle.

November 2008 | 553-1779-031 (04/0401)



Draft Shoreline Inventory and Analysis
City of Renton

The portion of the Creek in Renton includes 2.3 stream miles of shoreline planning area
partitioned into four reaches. The Creek is an important salmonid stream and contains a
substantial amount of protected shoreline.

4.2.1.1 Tributaries and Associated Wetlands

Two small tributaries enter the Creek in Reach D (see Map 1b), both of which are ephemeral,
non-salmonid bearing streams. One tributary enters on river left at the west end of Northeast
31" Street. Gypsey Creek drains south to enter May Creek at the upstream end of Reach D
(see Map 3a). Kerwin (2000) identifies a passage barrier at the mouth of Gypsey Creek.

Much of the shoreline within 200 feet of the channel is riparian wetland in Reach C. The
wetland is a mix of forested and scrub/shrub communities and extends north from the Creek
along the eastern edge of the Interstate-405 corridor. The Interstate and other roads
substantially affect the hydrology of both the wetland and the stream. This wetland was likely
part of a larger historic wetland complex that included the May Creek delta.

At least one additional wetland exists on river right, where the stream turns east. This wetland
appears to lie on a slope and is likely sustained by seepage associated with confining Qgpc
(glacial drift) geologic deposits. This wetland extends to within 200 feet of May Creek and
may or may not be hydrologically-associated with the Creek. Other wetlands may occur in
the areas that have not yet been identified or mapped.

4.2.1.2 Fish and Wildlife Presence

Chinook, Coho, Sockeye, Winter Steelhead, and Cutthroat all use May Creek for spawning,
rearing, and migration (Kerwin, 2001; see Maps 5a and 5b). The portion of the stream located
within the shoreline planning area provides spawning habitat, but all species migrate
upstream past the ravine to spawn and rear in May Valley reaches.

One osprey nest is located on the Lake near the mouth of the Creek (see Map 5c). Riparian
and backwater areas provide cover and foraging habitat for these birds and other species of
birds and wildlife.

4.2.1.3 Instream and Riparian Habitat

Instream and riparian habitat is highly degraded in Reach A, which measures 1,300 linear feet
(0.25 miles). The Creek was re-routed in the 1920s to accommodate industrial development
and moved from its central location across the alluvial fan/delta to the east edge. The riparian
area is in the process of revegetation as part of the adjacent residential development to
provide a 35 foot-wide corridor. The delta was previously dredged periodically to
accommodate sawmill in-water log storage. Combined with increased sediment inputs from
the upper basin and cessation of dredging, delta formation can be expected in the future.

Reach B, measuring 1,150 linear feet (0.22 miles), is also located on the historic alluvial fan
and like Reach A, the Creek is constrained by roads. The existing riparian corridor is intact,
forested wetland, comprised primarily of small- to medium-sized deciduous trees.

Reaches C (measuring 3,200 linear feet (0.60 miles) and D (measuring 6,270 linear feet (1.23
miles) also have a functional riparian corridor. Mixed and deciduous forest are the dominant
cover types. In Reaches C and D, the Creek is constrained by residential development,
Interstate-405, and Jones Avenue. However, some migration potential does exist, particularly
in stretches of Reach D.

Pool habitat is present is Reaches B-D, but at low density and quality (providing limited
ecological function). LWD is also present, but the small size of riparian trees limits
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recruitment potential. In addition, LWD present in the stream tends to be small and have a
low influence on stream morphology unless accumulated in a jam. Jams or LWD
accumulations that do form tend to be unstable and do not persist.

Residential lots are common in Reach D, and some forest has been converted to landscaping.
A landscaping business present at the upstream end of Reach D has also cleared a large
portion of the shoreline, leaving a very narrow buffer. Most or all of this area, however, is
outside the city limits.

Shoreline Modification

No quantitative data is available regarding streambank armoring and revetments and levees
along May Creek, but a review of aerial photography suggests evidence of hydro-
modifications in each of the following areas:

e Reach A: The stream is completely straightened with little naturalized riparian
vegetation, suggesting a high degree of modification to prevent channel migration
and flooding. The recent Barbee Mill subdivision has included extensive vegetation
planting in the riparian corridor. There has been armoring associated with the BNSF
railroad crossing, however, the abutments are set back from the OHWM.

e Reach B: Armoring associated with the grades of the Creek crossings of Lake
Washington Boulevard and Interstate-405. The stream section between the roads is
relatively unaltered.

e Reach C: A portion of streambank in upper Reach C appears to be armored where it
flows parallel to Jones Avenue (200 feet). Just upstream, all or a portion of 500 feet
of the right streambank appears to be hydromodified to protection a private residence.

o Reach D: Some modification is associated with five private residences and four road
crossings on the north side of the Creek near the end of the Reach,. A vegetated
buffer is present between the residences and the Creek.

4.2.1.4 Other Natural Features

The May Creek floodplain is confined, but coarse alluvial deposits support a high degree of
function. In addition to historic and existing riparian wetlands, the floodplain presents some
property hazard due to flooding and potential for liquefaction or other mass wasting during an
earthquake (see Maps 4a and 4c¢). These deposits also support a shallow aquifer and sustained
aquifer recharge areas in the shoreline valley and upland areas in Reach D (see Map 4c). The
aquifer recharge area extends from the shoreline across the entirety of the upstream
watershed.

Steep slopes present landslide and erosional hazards on river left of Reach D where the Creek
turns east. The valley is confined by steep walls in Reaches C and D that also present
landslide and erosional hazards. However, those areas are generally located outside of the
shoreline planning area (see Map 4a).

4.2.2 Built Environment

4.2.2.1 Existing and Planned Land Use
Existing Land Use

Land-use patterns along the shoreline of May Creek are a mix of parks, recreation and open
space, undeveloped lands and residential. Land-use within the Creek’s shoreline planning
area was assessed using 2008 King County Assessor’s parcel data.
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o Reach A: The portion of this Reach categorized as undeveloped (29 percent) by the
King County Assessor is undergoing residential development as part of the re-
development of the Barbee Mill sawmill. Therefore, the future amount of
undeveloped land will drop to zero percent. Residential land-use will increase from
four to 58 percent. The remaining shoreline planning area is dedicated to roadways
and railroad tracks (32 percent).

o Reach B: This Reach is a mix of undeveloped (38 percent), low density residential
(28 percent), roadways (22 percent) and commercial land-uses (12 percent).

e Reaches C and D: These reaches are primarily made up of the May Creek
Greenway and May Creek Park (designated as vacant by King County Assessor).
Reach C is also dominated by roadways (56 percent).

Planned Land-Use

The City’s zoning and Comprehensive Plan land-use designations are
Commercial/Office/Residential in Reach A (categorized as mixed-use to coincide with King
County Assessor land-use classification) and Residential Low Density and Resource
Conservation in Reaches B through D (City of Renton, 2008b).

Figure 4-7 shows the proportions of current land-use, zoning and Comprehensive Plan land-
use designations for each May Creek shoreline reach. The mixed-use category encompasses
the Commercial/Office/Residential designation in a more general category for consistency
with King the County Assessors land-use coding.

The data for city zoning and Comprehensive Plan land-use exclude roadways and railroad
tracks. Roads and railroads classified as transportation are included in the existing land-use
data.
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Figure 4-7 Percentages of Existing, Allowed and Planned Land Use by Reach in the
May Creek Shoreline Planning Area

The May Creek shoreline does not currently have any water-dependent or water-related uses.
A review of King County Assessor’s data revealed that there is only one property classified
as commercial along the Creek’s shoreline. The commercial property is an office building,
which would not be considered a water-dependent or related use. The May Creek Greenway
and May Creek Park described in Section 4.2.2.3 (Public Access — May Creek) could
potentially provide water-enjoyment uses if public access to the shoreline is established.

Undeveloped or Vacant Lands

Table 4-6 provides the percentage of undeveloped parcels and undeveloped area by reach. As
described earlier, the Port Quendall parcels designated as undeveloped will be developed with
residential units. Undeveloped areas in Reach B are designated for single-family and mixed-
use development. A large portion of undeveloped area in Reaches C and D is part of the May
Creek Greenway and May Creek Park.
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Table 4-6. Existing Development of Waterfront Parcels along May Creek

#of % Undeveloped % Undeveloped

Reach Lots Parcels Area
MC-A 82 76% 29%
MC-B 4 50% 38%
MC-C 20 60% 29%
MC-D 30 57% 67%

Source: King County, 2008; City of Renton, 2008a

4.2.2.2 Impervious Areas

Impervious areas were analyzed for the May Creek shoreline planning area based on the
City’s GIS data. Table 4-7 shows the total impervious area and percent of impervious area for
May Creek. The data only includes impervious surfaces provided by buildings and public
right-of-ways. However, most impervious area within May Creek’s shoreline planning area is
roadway. Roadway pavement occupies an especially large portion of Reach C, since
Interstate 405 travels along the Reach’s entire length.

Table 4-7. Impervious Surface in May Creek Shoreline Planning Area

Total Impervious Percent Roadway % of Total Building % of Total
Reach Acres Area (Acres) Impervious Impervious areas Impervious Areas
A 15 3 22% 86% 14%
B 12 3 23% 98% 2%
C 18 10 57% 98% 2%
D 46 7 15% 95% 5%

Source: City of Renton GIS data, 2005

4.2.2.3 Public Access

The following parks are located in the May Creek shoreline planning area. The parks do not
provide access to the shoreline (City of Renton Parks and Recreation website, 2008):

e Barbee Mill Trail: A pedestrian trail is provided on the east side of the Creek
within the 35-foot wide riparian corridor provided in the residential redevelopment of
the Barbee Mill site.

e May Creek Greenway: A 30-acre natural area is located on the south bank of May
Creek in Reaches C and D. Ownership of the greenway is split between the City and
County.

e May Creek Park: A City-owned park with ten acres of natural area is located in
Reach D.
4.2.2.4 Infrastructure

There are three bridges that cross May Creek. Lake Washington Boulevard and the BNSF
railroad tracks cross May Creek between Reaches A and B. Interstate-405 crosses May Creek
between reaches B and C. Interstate-405 also travels along the entire length of Reach MC-C.
Two stormwater outfalls have been recorded along May Creek in the City’s inventory. It is
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likely that there are additional unrecorded outfalls from both the street system and adjacent
development (City of Renton, 2008b; King County, 2002).

4.2.2.5 Historic and Cultural Resources

Native American and Euro-American historic use of the area is detailed in Section 4.1.2.5

A search of the DAHP database for resources within the May Creek shoreline indicated the
following:

o There are no state- or federally-registered sites within the May Creek shoreline
planning area.

e There are no inventoried sites within the May Creek shoreline planning area.

e There are two ethnographic sites located within the shoreline planning area. A large
Duwamish village site was reported to have been located near the mouth of May
Creek. The village was reported to have included two longhouses. A portion of a trail
used by Native Americans for resource procurement and trade has been identified
along the northern bank of the Creek. The trail may have been part of a series of
interconnected trails that provided access to eastern Washington (Western Shore
Heritage Services, Inc, 2005).

4.3 CEDAR RIVER

4.3.1 Hydrologic and Biological Resources

4.3.1.1 Tributaries and Associated Wetlands

428

Historically, the Cedar River flowed into the Black River then drained into the
Green/Duwamish River that flows into Elliott Bay in the Puget Sound. In 1912, the lower 1.5
miles of the Cedar River were redirected into a constructed channel and diverted to flow into
Lake Washington. This was done because of flooding and the anticipated lowering of the
Lake as part of the Ballard Locks being constructed at the time by the USACE. .

The lower 1.25 miles of the River has been periodically dredged to a depth of ten feet, since
1912 to protect against flooding. The dredging addresses sediment deposition in the
constructed reach caused by low gradient and sediment transport from the upstream
watershed. Commercial Waterway District No. 2 was formed to implement the channel
modifications and dredging of the river and delta. The Commercial Waterway District
performed maintenance dredging of the Lower Cedar River approximately every ten years
until it dissolved in 1957. Since it was a special purpose District within the City’s corporate
boundaries, the City assumed the District’s ownership of the constructed channel and the
responsibility for maintaining the constructed channel. During this period, the City dredged
the channel to a maximum depth of ten feet to maintain channel capacity and decrease
flooding from the mouth to Logan Avenue Bridge. The City continued dredging the channel
and delta but with a large reduction of dredging quantities in the 1970s until 1983, when
dredging was discontinued. From 1983 to 1998, the channel was not maintained to the
original depth due to various factors, including restricted access to the channel after the north
Boeing North and South bridges were built across the river and difficulties in obtaining
necessary permits. Stoneway Gravel mined the channel upstream of Interstate-405 for gravel
until the early 1970s, removing 10,000 to 50,000 cubic yards of material annually.

Due to the discontinuation of dredging on the lower 1.25 miles of the River, channel capacity
was gradually reduced. During a November 1990 flood, the river overflowed its banks and
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flooded the Renton Municipal Airport, Boeing facilities and adjacent properties, resulting in
significant damages. Following the flood, the City worked with the USACE to address the
problem.

Using hydrologic modeling, it was predicted that, through an process called aggredation,
sediment loads would be transported downstream from the highlands and fill-in the lower
Cedar River channel bed in less than 20 years. During storm events, the River could overflow
the aggredated channel, run onto the Renton Municipal Airport’s runways and other
impervious surfaces, and flow into the center of downtown Renton. This flooding would
clearly cause a public safety hazard, and result in significant property damages. It would also
negatively-impact salmonid migration upstream and spawning.

To eliminate this threat, the City and USACE created the Section 205 Flood Hazard
Reduction Project (Cedar River 205 Project). In the summer of 1999, Phase I of the project
commenced: the lower 1.25 miles of the River channel were dredged at an average depth of
four feet from the Williams Avenue Bridge to the Lake, slightly downstream of the North
Boeing Bridge Phase II of the project, undertaken in late 1999 and 2000, included the
construction of levees and floodwalls along the lower 1.25 miles of the River.

Ongoing maintenance in the form of periodic dredging, will predicted to be necessary every
three years in perpetuity to maintain the design level of protection against the 100-year
recurrence interval event with at least 90 percent of reliability.. However, subsequent
dredging of the channel has not been necessary, the combined result of operational changes in
storage and flow releases by the City of Seattle at the Chester Morse Masonry Dam and lower
than average precipitation from 2000 to 2005.

The City continues to monitor annual sedimentation along the lower River to ensure that a
bed elevation that would necessitate maintenance dredging has not been reached. Future
maintenance dredging is required by the City’s agreement with the USACE for Cedar River
205 Project in order to maintain the flood protection benefits of the federally-constructed
project. The City is also required to maintain a levee certification and keep floodplain
mapping current. It is estimated that maintenance dredging of the lower 1.25 miles of the
River will be necessary within the next four to seven years, depending upon the flood events
and the rate of sediment deposition..

Prior to 1957, the Commercial Waterway District No. 2 may have done some dredging of the
Cedar River Delta for navigational purposes. The delta may also have been dredged for
gravel mining purposes. More recently, the delta was dredged by the City in 1993 to reduce a
bird-strike hazard to airplanes using the Renton Municipal Airport. The permitted dredge
depth was four feet below the wintertime water level of Lake Washington. The Airport is
currently planning limited dredging of the delta to maintain access to the seaplane base dock.
There are no future plans to dredge the delta for flood control purposes since it was
determined that the River elevation upstream of the North Boeing Bridge on flood elevations.

Future dredging could be proposed for navigational purposes, boater safety, or to address
predation on juvenile salmonids entering Lake Washington from the Cedar River. Dredging
may improve adult upstream migration into the Cedar River from Lake Washington, if the
delta becomes a barrier in the future.

4.3.1.2 Tributaries and Associated Wetlands

Six tributaries drain to the Cedar River (Table 4-8), all of which are located in Reaches C and
D. These tributaries flow across the historic Cedar River floodplain before reaching the valley
wall. Two small wetlands are located on the left bank of Reach C, slightly downstream of
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Maplewood Creek. Also, a large associated wetland spans Reach D and is contained mostly
in the open space of Maplewood Golf Course and Ron Regis Park (see Map 3a).

4.3.1.3 Fish and Wildlife Presence

430

Cedar River supports a Chinook stock that is listed as Threatened under the ESA (Kerwin
2001; see Maps 5a and 5b). Fall Chinook produced in the River have a broad range of life
histories. Rearing can be stream-type or a combination of stream- and lake-type. Young
Chinook commonly rear for some time in the very shallow portions of the River with low
current velocities. These areas tend to be relatively free of the sculpins that are prevalent
predators in deeper water and along riprap shorelines. Chinook juveniles then migrate into
Lake Washington from late winter through late spring (February-March), where they
continue to rear or move directly to saltwater.

Coho are produced in the River, but in recent years only in small numbers (Kiyohara and
Volkhardt, 2007). Coho generally spend their first year of life rearing in freshwater prior to
migrating to the ocean as smolts in their second year of life. Juvenile Coho commonly rear
along streambanks and in off-channel habitat. Pollok et al. (2004) found that young Coho
prefer beaver ponds in the Stillaguamish River and they likely prefer similar habitat in the
Cedar and Green Rivers. Coho smolts migrate through the lower Cedar River in late April
through May on their way to the ocean.

Cedar River Sockeye appear to be derived from the Baker Lake/Skagit River stock (Hendry
et al.,, 1996) planted in Lake Washington in the 1930s and 1940s. The Sockeye stock is
depressed (SASSI, 1984) but not ESA-listed. Numerous Sockeye spawn in the River. Young
Sockeye may rear in the River for some time prior to migrating to the Lake for additional
rearing. In the River, the young Sockeye may seek off-channel ponds for winter rearing (Hall
2002)

Steelhead also reproduce in the Cedar River. Commonly, the young Steelhead rear within the
river and its tributaries for two or more years before beginning their migration to the ocean
through Lake Washington. During their riverine rearing, young Steelhead are substantial
predators of migrating Steelhead salmon (Beauchamp, 1995). At an age of two years or more,
the juvenile Steelhead migrants tend to be substantially larger than other salmon migrants.

Cutthroat trout also occur in Cedar River. Cutthroat prefer steep riffle habitat, but use an
entire river for rearing and migration. Preferable spawning habitat is not common within the
shoreline located in the City.

Bull trout spawn in the upper Cedar River and rear in Chester Morse Lake. Small numbers of
sub-adult and adult Bull trout have been observed in Lake Washington over a number of
years. These Bull trout appear to be migrants into Lake Washington from other river basins or
fish that have passed downstream from Chester Morse Dam and become isolated from their
population.

Essentially, the lower portion of the Cedar River within the City functions as a
rearing/migratory corridor for most of the anadromous salmon and trout produced in the
watershed.

Before being rerouted in 1916, the Cedar River drained into the Duwamish River via the
Black River. Pink and Chum salmon may have utilized the Cedar River at that time.
However, they no longer occur.

Other native fish species found in the River may include western brook lamprey, river
lamprey, peamouth chub, largescale sucker, pygmy whitefish, northern pikeminnow,
speckled dace, and five species of sculpin. Numerous species of nonnative fish also occur in
the watershed including yellow perch, brown bullhead, black crappie, pumpkinseed sunfish,
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and largemouth and smallmouth bass, which can be significant predators of juvenile
salmonids (Kerwin 2001; Parametrix 2000). Many of these species are found in the Green
River. Although many may occur in shallow shoreline areas, none are known to require
specific shoreline habitat characteristics.

Table 4-8. Cedar River Shoreline Tributary Characteristics

Stream Known Passage
Reach Stream Location Rating?® Salmonid Use Barriers
C Ginger Creek Left bank 3 Cutthroat® None
Unnamed Left bank 4 None None
Tributary
Maplewood Right 2 Coho, Cutthroat Full
Creek bank
Molasses Creek  Left bank 2 Coho, Sockeye, Partial
Cutthroat
D Madsen Creek Left bank 2 Coho, Sockeye, None
Steelhead,
Cutthroat
Unnamed Right 3 Cutthroat None
Tributary bank

2= Perennial salmonid-bearing; 3 = Perennial non-salmonid bearing; 4 = ephemeral non-salmonid bearing. Source: Jones and

Stokes (2005).

b SSHIAP data do not report the presence of cutthroat.

4.3.1.4 Instream and Riparian Habitat

Reaches A and B are entirely artificial, created as part of watershed realignment early in the
20th Century, and are completely constrained between levees and revetments. These Reaches
were regularly dredged to prevent flooding from their completion in 1912 until the mid—
1970s. Portions of the Reaches were again dredged in 1999 for the first time since the mid-
1970s. Instream habitat in these reaches is almost entirely riffle, with little habitat
complexity. Thus, they are used extensively for spawning by salmonids. Land-uses prevent
floodplain connectivity and have eliminated the potential for re-connection with a natural
floodplain or the establishment of a riparian corridor. Channelization and existing land-uses
also prevent significant LWD from accumulating in the channel. Reaches A and B are also
very low-gradient and depositional, and the substrates have high levels of fine sediments.

As a result of existing land-use, Reaches C and D have a higher degree of function than
downstream Reaches. Both Reaches are extensively diked and leveed, although Reach D is
less constrained, allowing for the development of gravel bars and a very small degree of
meandering and channel migration. At present, Reach D has significant amount of LWD due
to the landslide caused by the Nisqually earthquake in 2001. This includes log-jams behind
the Ron Regis Park, just upstream of the Elliott Spawning Channel. Most of the left bank of
Reach C is deciduous forest, and the portion of Reach D adjacent to the golf course and Ron
Regis Park is deciduous forest. These forested areas are generally at least 200 feet in width.
Upstream of the Park, residential development has encroached onto the shoreline, and
forested riparian cover is very limited.

Despite the presence of some functional riparian forest in Reaches C and D, LWD
recruitment potential is very low, both because channelization limits the River’s ability to
migrate and accumulate wood, and because existing trees, if recruited, would not have a
significant impact on stream morphology.
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Reach D has accumulated individual pieces LWD, but it has not accumulated in jams. These
pieces may provide some instream cover for fish, but their impact on river habitat complexity
is negligible. Instream habitat in Reaches C and D is almost exclusively riffles and glides.

In 1995, the County constructed a groundwater-spawning channel adjacent to the River
behind the Maplewoood Golf Course on City’s property at approximately RM 4.4. The
County groundwater-spawning channel was constructed as part of the King County Elliott
Levee Reconstruction and Habitat Enhancement Project to provide spawning habitat for
Sockeye salmon (Straka 2008).

In 1998, a groundwater-fed spawning channel was constructed adjacent to Ron Regis Park at
approximately RM 4.8. The Elliott Spawning and Rearing Habitat Channel was constructed
in 2000, behind the Maplewood Golf Course at approximately RM 4.6. Both of these projects
were provided as mitigation for dredging of the Cedar River in Reach A. (USACE, 1997a &
1997b).

In 2001, the Nisqually Earthquake caused a landslide that blocked the Cedar River, which
resulted in the Cedar River diverting into the groundwater-spawning channel. The City
requested assistance from the USACE, to replace the groundwater-spawning channel. The
replacement channel is proposed for construction on the left bank of the River at
approximately RM 3.4. Land rights in the area have been acquired and design, and permitting
have been completed, but construction of the project has been postponed indefinitely due to
lack of federal funding (Straka 2008).

4.3.1.5 Other Natural Features

Despite dikes and levees along the extent of the shoreline, Reaches A and D are still at
significant risk of flooding. Affected areas include Renton Municipal Airport, Maplewood
Golf Course, Ron Regis Park, and residential areas upstream of the Park. With the exception
of a small area in Reach C, the entire shoreline is also an aquifer recharge zone (see Map 4c¢).

The valley walls bordering the Cedar River floodplain in Reaches C and D have a high
potential for surface erosion and moderate risk of landslides (see Map 4a). Two short sections
of shoreline on the left bank of Reach C and two sections on the right bank of Reach D have a
very high landslide risk. In addition, the portion of shoreline surrounding Ginger Creek
(Reach C) is a coal mine hazard area on both banks. The entire floodplain of the River is an
earthquake hazard area (see Map 4a).

4.3.2 Built Environment

4.3.2.1 Existing and Planned Land Use
Existing Land-Use
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Land-use patterns along the shoreline of River are a mix of residential, parks, recreation and
open space, government/institutional and undeveloped lands. Transportation dominates land-
uses in the shoreline planning area (27 percent). Existing land-use within the River shoreline
planning area was assessed using 2008 King County Assessor’s parcel data.

o Reach A: The west bank upstream of the mouth of the river is currently in use by the
Renton Municipal Airport, (classified as government/institutional in the Assessor’s
classification (43 percent)). The east bank is devoted to the Cedar River Park. The
Assessor’s use-classification of the balance of the shoreline planning area is as
roadways (35 percent), parks, recreation and open space (15 percent), and industrial
(six percent). Most of the Boeing Plant east of the river is outside the 200-foot
shoreline jurisdiction.
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e Reach B: The majority of Reach B is in use by roadways and railroads (53 percent).
The remaining uses include government/institutional (16 percent), low-density
residential (nine percent), multi-family residential (seven percent), commercial/retail
(six percent), and parks, recreation and open space (four percent).
Government/institutional uses include the Renton Senior Center, Renton Library, a
religious institution, a non-profit organization and the Renton Parks Department
maintenance site.

e Reach C: Existing land-use includes low density residential (18 percent), parks,
recreation and open space (seven percent), multi-family residential (four percent),
and industrial (four percent). Undeveloped lands (38 percent) and roadways and
railroads (25 percent) dominate the existing land-use. A large amount of land
classified as undeveloped lands is the Cedar River Greenway System (see: Section
4.3.2.3, Public Access).

e Reach D: The dominant land-use is parks, recreation and open space (31 percent),
followed by undeveloped lands (24 percent), low density residential (21 percent), and
roadways (15 percent).

Planned Land-Use

The City’s zoning and Comprehensive Plan land-use designations are essentially the same
within the Cedar River shoreline planning area. Reach A is zoned Industrial (89 percent) and
Mixed-Use (11 percent), and is categorized as Urban Center-North in the Comprehensive
Plan, allowing a range of uses, Reach B is zoned as Mixed-Use (22 percent), Low Density
Residential (39 percent), and Multi-Family Residential (24 percent) and Commercial (15
percent) and is categorized as Urban Center-Downtown land-use and Center Downtown in
the Comprehensive Plan. Reach C is zoned Low Density Residential (85 percent) and
Mixed-Use (15 percent) and categorized as Commercial/Office/Residential and Residential
Low Density in the Comprehensive Plan. Reach D is zoned as Low Density Residential and
categorized as Residential Low Density, R-4 and Resource Conservation/R-4 in the
Comprehensive Plan (City of Renton, 2008b). The percentages indicated are based on the
King County Assessor’s coding system.

Figure 4-8 shows the proportions of current land-use, zoning and Comprehensive Plan land-
use designations for each Cedar River shoreline reach. The data for City zoning and
Comprehensive Plan land-use excludes roadways and railroads, which are categorized as
transportation are included in the existing land-use data. The mixed use category
encompasses the Urban Center, Downtown, Center, Downtown and Commercial/Office/
Residential designation for consistency with King the County Assessors land-use coding.
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Figure 4-8 Percentages of Existing, Allowed and Planned Land Use by Reach in the

Cedar River Shoreline Planning Area

A portion of the Renton Municipal Airport’s shoreline frontage is considered a water-
dependent use since it includes a seaplane dock on Lake Washington; however, none of the
River frontage can be considered water-dependent. Most of the River’s shoreline between
Logan Avenue and Interstate-405 is commercial or residential. There is a large vacant site on
the north bank, east of Interstate-405. The site was previously occupied by the Stoneway

Concrete batch plant.

The River provides the most opportunity for public access of all the shoreline waterbodies in
Renton. The Cedar River Trail and the numerous parks along the River provide the public
with multiple opportunities to access and/or view the water.

Undeveloped or Vacant Lands

Table 4-9 provides the percentage of undeveloped parcels and undeveloped area by Reach.
As described above, a large portion of the Cedar River Greenway System in Reach C and D
is incorrectly categorized as undeveloped area instead of parks, recreation and open space.

434
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Table 4-9. Existing Development of Waterfront Parcels along Cedar River

#of % Undeveloped % Undeveloped

Reach Lots Lots Area
CR-A 9 11% 1%
CR-B 62 11% 3%
CR-C 170 25% 38%
CR-D 64 19% 24%

Source: King County, 2008; City of Renton, 2008a

4.3.2.2 Impervious Areas

Impervious areas were analyzed based on the City’s GIS layer. The table below shows the
total amount of impervious area for each reach within the Cedar River shoreline planning
area. The impervious area only includes public right-of-ways and buildings.

Table 4-10. Impervious Surface in Cedar River Shoreline Planning Area

Total Impervious Roadway % of Total Building % of Total
Reach Acres Area (Acres) Percent Impervious Impervious areas Impervious Areas
A 79 30 38% 92% 8%
B 32 20 63% 82% 18%
C 168 48 28% 86% 14%
D 126 21 17% 90% 10%

Source: City of Renton, 2005

Since the data does not reflect driveways and parking lots, the amount of impervious surface
for some Reaches is larger than is shown in the table. The following is a list of sites that
contribute additional impervious area:

e Pavement at Renton Municipal Airport and Boeing Airport Company in Reach A

e Parking lots and driveways along Cedar River Trail and Renton Memorial High
School Stadium in Reach A

o Compacted dirt at Stoneway Sand and Gravel site in Reach C

According to the data in the table, the vast majority of impervious surface adjacent to the
River is roadways.

4.3.2.3 Public Access

The Cedar River provides significant opportunities for shoreline access. There is at least one
park in every Reach, except that only the Cedar River Trail is in Reach A. The Cedar River
Trail is a pedestrian and bicycling trail that provides water-oriented recreation. It is located
along the entire length of the River within the city limits. The trail continues upstream,
beyond city limits, towards Maple Valley. Access to the trail in the City is located in Reach A
via North Riverside Drive or the Renton Memorial High School Stadium. Additional access
points are located at Reach C in Liberty Park, Cedar River Park, Riverview Park, and
Maplewood Roadside Park; and Reach D at Ron Regis Park (City of Renton Parks and
Recreation website, 2008).
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e Cedar River Trail Park: Located in Reach A on the east side of the River, the 24-
acre Park provides parking, a non-motorized boat launch, restrooms and passive-use
areas. The major feature of the Park is the Cedar River Trail, which starts at Lake
Washington.

e Jones Park: Located in Reach B, the 1.2-acre Park includes a playground, picnic
tables, benches and restrooms. The Park does not provide physical access to Cedar
River.

o Liberty Park: Located in Reach B, the 12-acre active recreation Park includes
basketball courts, tennis courts, two fields with bleachers, picnic areas, shelters,
playground equipment, a skate-park, and a large a parking lot with 180 stalls. The
Park provides access to the Cedar River Trail.

e The Renton Library: Spanning the River to the east of Bronson Way, the Library
provides visual access to the river from walkways.

o Riverview Park: Located in Reach C, this 11-acre park provides water-oriented
recreation. Non-motorized boat launches provide the public with access to the
shoreline. The Park also has restrooms, a picnic shelter, interpretive salmon life cycle
displays, wildlife viewing, and open meadows along the Cedar River Trail.

e Maplewood Park: This active, one-acre park is located in Reach C. It functions as a
gateway to the Cedar River Trail and provides access to the water.

o Cedar River Greenway System: This 237-acre, undeveloped greenway is located
along the southern bank of the River in Reach C. The Cedar River Trail partially
travels through the greenway.

o The Maplewood Golf Course: This city-owned golf course located in Reach D. The
golf course does not provide physical access to Cedar River.

e Ron Regis Park: Located in Reach D, this 45-acre Park provides 124 acres of active
recreation, including a baseball/softball field, soccer field, basketball court, restrooms
and a parking lot with a 120 stalls. The remainder of the Park, located along Cedar
River is left in its natural state. The park provides a soft-surface walkway to the
Cedar River that was damaged by flows diverted by landslides in the 2001
earthquake. Though damaged, the walkway still provides access to the River.

4.3.2.4 Infrastructure

4-36

Numerous bridges span the Cedar River within Renton city limits. Most of these crossings
occur within Reach B, including two private bridges connecting the Boeing Airplane
Company with the Renton Municipal Airport, the Williams Avenue Bridge, the Wells
Avenue Bridge, the Bronson Way Bridge, the Houser Way Bridge, the Renton Public Library
and the BNSF railroad tracks. Logan Avenue, a six-lane principal arterial, spans the river in
Reach A. Interstate 405 crosses the River in Reach C as does a pedestrian bridge beneath the
Interstate 405 bridge and a pedestrian bridge carrying the Cedar River Trail. State Route-169
(Renton Maple Valley Road), a principal arterial, and 149th Avenue cross the river in Reach
D, with the Cedar River Trail utilizing the old highway bridge.

There are also a several roads that travel parallel to the river within the shoreline planning
area, including streets on both sides of the river between Williams and Wells Avenues and
continuing along the north bank to Bronson Way. There are 25 stormwater outfalls along the
Cedar River in Reaches A, B, and C recorded in the City of Renton inventory (City of
Renton, 2008b; King County, 2002) It is likely that there are additional, unrecorded outfalls
from both the street system and adjacent development.
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Native American and Euro-American historic use of the area is detailed in Section 4.1.2.5
(Historic and Cultural Resources — Lake Washington).

A search of the DAHP database indicated that there are two state- and federally-registered
sites near the River shoreline planning area as described in Table 4-11:

Table 4-11. Registered Sites near Cedar River Shoreline Planning Area

Year
Name Location Built Description
Renton Substation Snoqualmie Falls 1017 South 3™ Street 1898 Energy Facility
Power Company (45-KI-74)
Renton Fire Station (45-KI-209) 235 Mill Avenue 1939 Government fire

South

station

Source: DAHP, 2008b and 2008c

The DAHP database also indicated that there are two inventoried sites near the Cedar River
shoreline planning area as described in Table 4-12:

Table 4-12. Inventoried Sites near Cedar River Shoreline Planning Area

National Register of

General Historic Places (NRHP)

Name Location Date Description Eligibility Determination
Henry Northeast 291 Two hearths and other Eligible but has been
Moses side of the before archaeological materials. completely removed through
Aquatic Cedar River  present Site was used as a controlled excavation
Center (45-  channel (BP) traveling campsite for
KI-686) resource gathering or

trading groups traveling

along the Cedar River Pack

Trail.
Historic South bank Not Several hundred bricks, Not determined
debris of the Cedar provided drainage tiles, RR-tie-sized
scatter (45-  River boards, two cart wheels,
Kl1-542) one axle, and slabs of

aluminum siding and
roofing.

Source: LAAS, 2003b; NWAA, 2007; Norman, 1996

A cultural resource report prepared by Historical Research Associates in October 2005 for a
Bonneville Power Administration (BPA) project identified 3 ethnographic sites.

e A Duwamish Tribe fish weir and trading ground located at the present site of
Maplewood Golf Course.

e A Duwamish Tribal village west of Maplewood Golf Course, along the Cedar River
in the vicinity of Maplewood Village.

e The historic period trail from Seattle to the Cascade Mountains, also called the Cedar

River Pack Trail.
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4.4 GREEN RIVER

4.4.1 General Conditions

As indicated in the watershed analysis in Section 3.1, only a small portion of the Green River
watershed of 566 square miles is within the City. Most of the Green River watershed within
the City is within the Springbrook Creek watershed, discussed below. For the purposes of this
analysis, the portion of the Black River downstream of the pump station is considered part of
the Green River, since most of its hydrologic functions are related to the adjacent Green
River. With the exception of the Black River spur, the entire Green River channel is separated
from the City by the BNSF railway mainline that parallels the river. Except for the Black
River, areas within the City that are within the SMA jurisdiction are slivers of land adjacent
to the railway where the River meanders to the east.

4.4.2 Biological Resources

4.4.2.1 Tributaries and Associated Wetlands

The Black River below the pump station is the only portion of the Green River within the
shoreline planning area that has a hydraulic connection to the river. Although most of the
historic floodplain was likely wetland, the channel has been realigned and no wetlands are
known to occur within the shoreline planning area (see Map 3a). Small wetlands may be
present that have not yet been identified or mapped.

4.4.2.2 Fish and Wildlife Presence

No priority habitats for wildlife were identified within the shoreline planning area, although
two bald eagle nests are located within /2 mile of the shoreline (see Map 5c¢). The eastern
section of the planning area falls within the Black River Riparian Forest conservation area,
although the width of the protected corridor on either side of the Black River is less than 150
feet.

Chinook, Coho, Chum, Pink, Steelhead, and Cutthroat are all found in the Green River(see
Map 5a), and life histories are similar to those described for the Cedar River (See Section
4.3.1.3;. Pink and Chum salmon typically migrate directly to saltwater upon emergence.
Other species use the City’s shorelines primary for migration and rearing.

4.4.2.3 Instream and Riparian Habitat

4.38

The riparian corridor is typically less than 100 feet wide on either side of the Black River
below the pump station and is composed of small- to medium-sized deciduous trees and
emergent vegetation. Roads, paths, and industrial development limit the width, and on the
right bank, bisect vegetative cover. Reed canarygrass (Phalaris arundinacea) cover is very
common to dominant. LWD recruitment potential is low.

The Black River is channelized and is almost exclusively glide habitat, providing little habitat
complexity or foraging potential or cover for either fish or wildlife.

Upstream of the Black River, a very thin sliver of Green River shoreline planning area lies
within Renton city limits. This area includes only riparian habitat. The shoreline is isolated
from the River by a railroad levee and does not contain any natural cover or support any
ecological function.
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4.4.2.4 Other Natural Features

The lower portion of the Black River is identified as part of the Green River shoreline
planning area specifically because a portion of the floodplain is still connected (see Map 4c).
City critical areas maps do not identify these areas as aquifer recharge zones.

Landslide, erosion, and coal mine hazards are not present on the shoreline, but alluvial
deposits underlying the entire Green and Black River floodplains present a seismic hazard
(see Map 4a).

4.4.3 Built Environment

4.4.3.1 Existing and Planned Land-Use
Existing Land-Use

Land-use patterns along the shoreline of Green River are a mix of industrial, roadways,
government/institutional, commercial/retail, and undeveloped lands. Existing land-use was
assessed using 2008 King County Assessor’s parcel data. The majority of the Green River
shoreline is designated as industrial (45 percent), with the remainder as roadways and
railroads (19 percent), government/institutional (13 percent), commercial/retail (12 percent),
and undeveloped lands (11 percent). A portion of the Black River Riparian Forest and
Wetland has been misclassified as undeveloped lands instead of parks, recreation and open
space. The industrial designation includes the Columbia Distributing Company, a beer and
wine distribution facility.

There are three areas in the City of Renton adjacent to the Tukwila city limits that are within
SMA jurisdiction as measured by the 200-foot jurisdiction boundary from portions of the
Green River. All of these areas are separated from the river by the BNSF railroad.

Planned Land-Use

The City has zoned the Green River shoreline planning area as commercial/retail. The City’s
Comprehensive Plan land-use designations include low density residential (23 percent) and
industrial (77 percent) (City of Renton, 2008b).

Figure 4-8 shows the proportions of current land-use, zoning and Comprehensive Plan land-
use designations for the Green River shoreline. The data for city zoning and Comprehensive
Plan land-use exclude roadways and railroads. Roads and railroads, categorized as
transportation, are included in the existing land-use data.

The Renton Comprehensive Plan designation for the entire Black River/Springbrook Creek
area is Employment Area-Valley. It is categorized as Commercial below for consistency with
King the County Assessors land-use coding.
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Figure 4-9 Percentages of Existing, Allowed and Planned Land Use by Reach in the
Green River Shoreline Planning Area

There are no water-dependent uses in the Green River shoreline planning area. A review of
King County Assessor’s data revealed that there are several commercial and industrial
properties along the Green River. The properties do not involve any water-dependent or
water-related uses. Public access is provided through the Black River Riparian Forest and
Wetland.

Vacant Lands

Table 4-13 provides the percentage of undeveloped parcels and undeveloped area. As
described earlier, a portion of undeveloped area is part of the Black River Riparian Forest and
Wetland.

Table 4-13. Existing Development of Waterfront Parcels along Green River

#of % Undeveloped % Undeveloped
Reach Lots Lots Area

GR-A 27 33% 1%

Source: King County, 2008; City of Renton, 2008a

4.4.3.2 Impervious Areas

Impervious areas were analyzed based on the City’s GIS layer. The table below shows the
total amount of impervious area for the Green River shoreline planning area. The impervious
area only includes public right-of-ways and buildings. Most impervious area is due to
Monster Road Southwest.

Table 4-14. Impervious Area for the Green River Shoreline Planning Area

Total Impervious Roadway % of Total Building % of Total
Reach Acres Area (Acres) Percent Impervious Impervious areas Impervious Areas
A 29 7 23% 22% 18%

Source: City of Renton, 2005
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4.4.3.3 Public Access

There is no public access to the Green River shoreline within Renton city limits. The
Duwamish Green River Trail located along the Green River in Tukwila provides visual
access to the Green River shoreline (City of Tukwila Parks and Recreation website, 2008).

4.4.3.4 Infrastructure

Monster Road, a principal arterial, crosses over the Black River within the Green River
shoreline planning area. BNSF railroad tracks are located within the Green River shoreline
planning area. There are no stormwater or wastewater outfalls along the Green River within
the city limits recorded in the City‘s inventory. (City of Renton, 2008b; King County, 2002).
It is likely that there are additional unrecorded outfalls primarily from both the street system
that are culverted under the BNSF railway.

4.4.3.5 Historic and Cultural Resources

Native American and Euro-American historic use of the Renton area is detailed in Section
4.1.2.5 (Historic and Cultural Resources — Lake Washington). A search of the DAHP
database indicated that there are no state-or federally-registered sites, nor are there any
inventoried sites within the Green River shoreline planning area.

4.5 BLACK RIVER/SPRINGBROOK CREEK

4.5.1 General Description

Springbrook Creek is the largest subbasin in the lower Green River Basin with a watershed
area of about 15,763 acres (24.6 square miles). The basin is composed of two distinct
physical settings. In the eastern half of the subbasin, rolling hills rise to elevations of about
525 feet above the valley floor. The western half of the basin is virtually flat.

Springbrook Creek is 12 miles long with about 3.5 miles in the City. Tributaries, Mill and
Garrison Creeks, enter from the south from the City of Kent. Panther Creek and Rolling Hills
Creek originate on plateaus to the east with headwaters at Panther Lake and flow into
Springbrook Creek near southwest 30th Street. Only the mainstem of Springbrook Creek is
within SMA jurisdiction, together with associated wetlands.

All of Springbrook Creek in the City was extensively modified and straightened for
agricultural drainage in the 1920s by King County Drainage District No. 1, which owns the
Springbrook Creek right-of-way. The channel area from the Black River Pump Station,
including Forebay area up to the Oakesdale bridge crossing just upstream of southwest 16th
Street, was improved in the 1980s and 1990s for flood control by the City in cooperation with
the Natural Resource Conservation Service (formerly the Soil Conservation Service) (Straka
2008).

The pump station prevents high flows in the Green River from backing water up into
Springbrook Creek, reducing the risk of flooding. The pumping station is a barrier to
salmonids upstream and downstream during certain seasons (Kerwin and Nelson 2000).

4.5.2 Biological Resources

4.5.2.1 Tributaries and Associated Wetlands

Black River/Springbrook Creek flows through what was historically the Green River
floodplain, which deposited alluvium that supported large riparian wetlands. Some of these
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wetlands still exist today. A large, forested wetland also exists along the Black River
paleochannel in Reach A (see Map 1d ). In addition, the impoundment created upstream of
the flood control structure creates an area of open water catalogued by the National Wetland
Inventory.

Another wetland complex can be found downstream surrounding the Springbrook and
Panther Creek confluence. To the west, a forested wetland runs along the right bank of
Springbrook Creek and up both banks of Panther Creek. An additional emergent wetland lies
on the west side of Springbrook Creek.

In addition, the Washington State Department of Transportation (WSDOT) and the City
implemented a joint, multi-site wetland mitigation bank that includes 130 acres of wetland
restoration, rehabilitation, and enhancement (WSDOT, 2008, Figure 4-10). Three of these
sites are contiguous to Springbrook Creek, and the other two sites are potentially associated
with (and may be within) the shoreline planning jurisdiction. The mitigation bank sites are
located between Southwest 27th Street. and the city limits at Southwest 43rd Street. Other
wetlands may occur in the area that have not yet been identified or mapped.

The major tributaries to Springbrook Creek include Rolling Hills Creek and Panther Creek.
Rolling Hills Creek flows west into Springbrook Creek at the boundary between Reaches C
and D (see Map 3a). Approximately the first 3,000 feet of stream is piped. Jones and Stokes
(2005) identify Rolling Hills Creek as perennial but non-salmonid bearing. Just upstream,
Panther Creek flows west into Springbrook Creek via its primary channel and a piped
distributary. Panther Creek supports Coho and Cutthroat according to Williams et al. (1975),
but WRIA 9 literature does not identify direct observation of existing use by Coho (Kerwin
and Nelson, 2000). A small, unnamed, ephemeral tributary flows east and enter Springbrook
Creek between Rolling Hills and Panther Creeks. The stream is non-salmonid bearing.

4.5.2.2 Fish and Wildlife Presence

Chinook, Chum, Coho, Steelhead, and Cutthroat are all found in Black River/Springbrook
Creek and utilize the habitat primarily for migration (see Maps 5a and 5b). However, Coho
are the only anadromous salmonids to use the stream extensively. With the exception of
Chum, salmonids may also use the Black River for rearing to a limited extent. Kerwin and
Nelson (2000) report that Chinook use is likely exploratory, and the system does not support
substantial use. The portion of Black River/Springbrook Creek within the shoreline is very
low gradient, and existing habitat is not likely to support substantial spawning.

4.5.2.3 Instream and Riparian Habitat

442

Instream habitat in the Springbrook Creek shoreline is extremely uniform (Table 4-15) and
virtually identical across Reaches. The Black River Basin plan (City of Renton, 1993) notes
that under present conditions, the lack of suitable spawning habitat and questionable rearing
capacity due to degraded water quality, especially during warm summer months, provides
little usable fish habitat (Kerwin and Nelson, 2000). These limiting conditions remain today.
The stream is constrained and channelized throughout the shoreline. Sinuousity is very low,
and the stream has been almost completely straightened in Reach D, reducing channel surface
area (usable habitat) and limiting habitat creation.
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Table 4-15. Habitat Types in Springbrook Creek

Habitat Type Length (ft) Percent of Total
All potential Habitat 30,645 100
Steps 40 <1

Pools 54 <1

Riffles 4174 13
Glides 0 0

Low Gradient Glides 25304 83
Habitats Not Delineated 1073 4

Source: Harza (1995)

Reach A has been impounded by the Black River flood control structure, and much of the
Reach is contained in a large pond that is prone to increased temperature and corresponding
low DO. Temperature may present a barrier for migrating salmonids. Impaired temperature
and DO have degraded salmonid rearing and, in upstream reaches, have inhibited incubation
(Kerwin and Nelson, 2001). The riparian corridor in this Reach is primarily forested and
more than 250 feet-wide on either bank. However, invasive reed canarygrass is also dominant
in areas, particularly on the river left shoreline where public access and a trail system exists.

Upstream of Oakesdale Avenue, the stream flows through a 100-150 foot-wide vegetated
corridor, bounded to either side by roads and industrial/commercial development. A
combination of deciduous forest and open canopy emergent areas extend 30 feet on river left
and 80-100 feet on river right. The stream then flows under two local streets and Interstate-
405, which have caused a highly disturbed riparian condition. The riparian corridor in Reach
C has undergone restoration and has a natural corridor open space in Boeing Longacres
Industrial Park. Riparian width varies between 75 and >200 feet to either side of the stream.
Upstream of Reach C, the stream is constrained by roads and riparian condition is typically
less than 50 feet from either streambank. Cover is emergent (reed canarygrass [Phalaris
arundinacea]), with patches of small- to medium-sized deciduous trees. Much of this Reach
is undergoing restoration to improve associated wetland function and riparian condition.

4.5.2.4 Other Natural Features

The entire shoreline is underlain by Green River alluvium that supports a shallow aquifer and
is at risk to liquefaction during an earthquake (See Map 4a). This land is not identified in the
City’s critical areas mapping as an important aquifer recharge area (See Map 4c¢).
Downstream of 30" Avenue, frequently-flooded areas are extensive and are comprised of
primarily existing wetlands and other open space (See Map 4c). No erosional or landslide
hazard areas are present within the shoreline planning area.

4.5.3 Built Environment

4.5.3.1 Existing and Planned Land-Use
Existing Land-Use

4-44

Land-use patterns along the shoreline of Black River/Springbrook Creek are a mix of
undeveloped lands, industrial, roadways, commercial/retail, parks, recreation and open space,
and government/institutional. Existing land-use was assessed using 2008 King County
Assessor’s parcel data.

e Reach A: The majority of Reach A is designated as undeveloped (38 percent), with
the remainder as roadways (22 percent), parks, recreation and open space (22

November 2008 | 553-1779-031 (04/0401)



Draft Shoreline Inventory and Analysis
City of Renton

percent), government/institutional (12 percent) and commercial/retail (six percent).
The parks, recreation and open space classification only partially-includes the Black
River Riparian Forest and Wetland and the Metro Waterworks Garden Park. The
remainder of the Park is incorrectly classified as undeveloped. The King County
South Treatment Plant, classified as government/institutional, is a regional
wastewater treatment plant. It treats wastewater from properties located along the
east side of Lake Washington between Snohomish and Pierce Counties (King County
Natural Resources and Parks website, 2008a).

e Reach B: This Reach is composed of commercial/retail (54 percent), roadways (29
percent) and industrial (16 percent) land-uses. The commercial and industrial land-
uses mainly refer to the Boeing Longacres Park, a light-industrial and office park.

e Reach C: Similar to land-uses in Reach B, this reach is composed of commercial (54
percent), industrial (45 percent) and roadway (two percent) land-uses. In addition to
Boeing Longacres Park, the industrial and commercial land-uses are attributed to
Springbrook Industrial Center, an industrial office park.

e Reach D: This Reach is made up of industrial (39 percent), undeveloped (36
percent), roadways (13 percent), and commercial/retail (five percent) land-uses.
Springbrook Creek Wetland and Habitat Mitigation Bank are incorrectly classified as
an undeveloped. The Mitigation Bank is a joint effort between WSDOT and the City
to enhance over 130 acres of wetlands. The enhancement site serves as mitigation for
impacts resulting from highway construction and City development projects
(WSDOT website, 2008).

Planned Land-Use

The City’s zoning and Comprehensive Plan land-use designations are Low Density
Residential, Industrial and Commercial Uses (City of Renton, 2008Db).

Figure 4-11 shows the proportions of current land-use, zoning and Comprehensive Plan land-
use designations for each Black River/Springbrook Creek shoreline reach. The data for City
zoning and Comprehensive Plan land-use exclude roadways. Roads, categorized as
transportation, are included in the existing land-use data. City zoning is Resource
Conservation, Commercial Office, Industrial Light, Industrial Medium, and Industrial Heavy.
The Renton Comprehensive Plan designation for the entire Black River/Springbrook Creek
area is Employment Area - Valley. It is categorized as Commercial below for consistency
with the King County Assessors land-use coding.
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Figure 4-11 Percentages of Existing, Allowed and Planned Land Use by Reach in the
Black River/Springbrook Creek Shoreline Planning Area

The Black River/Springbrook Creek shoreline does not have any water-dependent uses. A
review of King County Assessor’s data revealed that there are several commercial and
industrial properties along Black River/Springbrook Creek. The properties do not involve any
water-dependent or water-related uses. Public access is provided through the Black River

Riparian Forest and Wetland, the Metro Waterworks Garden Park, and Springbrook Trail.

Undeveloped or Vacant Lands

Table 4-16 provides the percentage of undeveloped parcels and undeveloped area by Reach.
As described earlier, a large portion of undeveloped area in Reach A is part of the Black
River Riparian Forest and Wetland and the Metro Waterworks Garden Park. Undeveloped
area in Reach D is, to a large extent, part of the Springbrook Creek Wetland and Habitat

Mitigation Bank.
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Table 4-16. Existing Development of Waterfront Parcels along
Black River/Springbrook Creek

# of % Undeveloped % Undeveloped

Reach Lots Lots Area
BRS-A 45 47% 38%
BRS-B 9 22% 1%
BRS-C 6 0% 0%
BRS-D 52 23% 35%

Source: King County, 2008; City of Renton, 2008a

4.5.3.2 Impervious Areas

Impervious areas were analyzed based on the City’s GIS layer. The table below shows the
total amount of impervious area for each reach within the Black River/Springbrook Creek
shoreline planning area. The impervious area only includes public right-of-ways and

buildings.
Table 4-17. Impervious Surface in Black River/Springbrook Creek
Shoreline Planning Area
Roadway % of

Impervious Percent Total Impervious  Building % of Total
Reach Total Acres Area (Acres) Impervious areas Impervious Areas

A 66 12 19% 99% 1%

B 8 3 34% 76% 24%

C 10 2 19% 7% 93%

D 120 16 13% 66% 34%

Source: City of Renton, 2005

Since the data does not reflect parking for industrial and commercial properties along the
Black River/Springbrook Creek shoreline, the amount of impervious surface for some reaches
is more than shown in the table. According to the data in the table, the largest source of
impervious impervious surface along Black River/Springbrook Creek is roadway.

4.5.3.3 Public Access

The are several opportunities along Black River/Springbrook Creek to access the shoreline
(City of Renton Parks and Recreation website, 2008; King County Natural Resources and
Parks, 2008b).

e Black River Riparian Forest and Wetland: Located in Reaches A and B, the Park
offers 92 acres of bird-watching and trails.

o \Waterworks Garden Park: Located next to the King County South Treatment Plant
in Reaches A and B, the Park includes trails, public art, ponds, marshes and access to
Springbrook Trail.
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e Springbrook Trail: A two-mile pedestrian and bicycling trail that travels along the
entire length of Springbrook Creek

4.5.3.4 Infrastructure

Within City limits, Black River/Springbrook Creek is crossed by five bridges and culverted
or piped under five roadways. Most crossings occur in Reach D. Monster Road, a principal
arterial, crosses over Black River/Springbrook Creek in Reach A. Oakesdale Avenue, a
principal arterial, crosses over the shoreline in Reaches B and D. In Reach C, Black
River/Springbrook Creek is culverted under southwest Grady Avenue, a principal arterial,
and piped under Interstate-405 and 16th Street (collector arterial). In Reach D, Black
River/Springbrook Creek is culverted under 27th Street and 34th Street, a collector arterial.
Also in Reach D, collector arterials 41st Street and 43rd Street span the shoreline. There are
19 stormwater outfalls and two wastewater outfalls along Black River/Springbrook Creek
recorded in the City’s inventory (City of Renton, 2008b; King County, 2002). There are
numerous City water and sewer crossings of Springbrook Creek. King County sewer
interceptors also cross and are near Springbrook Creek. Seattle Public Utilities has a
waterline crossing at southwest 23rd Street. Olympic pipeline crossings are also in the area.
The British Petroleum Oil Tank Farm is also located adjacent to Springbrook Creek (Straka,
2008). Finally, it is likely that there are additional, unrecorded outfalls from both the street
system and private development.

4.5.3.5 Historic and Cultural Resources

4-48

Native American and Euro-American historic use of the Renton area is detailed in Section
4.1.2.5 (Historic and Cultural Resources — Lake Washington). The heart of Duwamish
settlement was on the former Black River, where the Tribe had several winter houses on both
sides of the River. Many of the houses were built near fish weirs. This area was the densest
concentration of Duwamish villages in Duwamish territory until 1916, when the lowering of
Lake Washington eliminated the Black River. Tribe members that lived along the Cedar
River, White River, and Green River came to the Black River each year to harvest salmon.
This helped maintain the influential social and political status of the Black River villages
(LAAS, 1996b, 2003a and 2004).

The Duwamish applied names to natural features, watercourses and other places that were
important to them for geographic, spiritual, and economic reasons. There are a number of
ethnographic place names for areas within the Black River/Springbrook Creek shoreline
planning area. Swa’wa tix ted (now known as Surge Tank Hill) means isolated knoll or the
old ground. The Duwamish name for Springbrook Creek is bibti¢ad, which means a burden
or load. This is a reference to a story about a woman who carried a load with a packstrap and
threw the packstrap away, forming a small hill (LAAS, 2003a and 2004).

A search of the DAHP database indicated the following:

o There are no state- or federally-registered sites within the Black River/Springbrook
Creek shoreline planning area.

o There are five inventoried sites near the Black River/Springbrook Creek shoreline
planning area as described in Table 4-18
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Table 4-18. Inventoried Sites near Black River/Springbrook Creek

Shoreline Planning Area

National Register
of Historic Places

General (NRHP) Eligibility
Name Location Date Description Determination
White Lake site Near Fort Not Two shell-bearing cultural Eligible but cultural
(45-K1-438 and Dent Park, provided layers which had charcoal, fire  materials were
45-KI1-438A) west of the modified rock, fish and excavated to avoid
Black River mammal bone and lithic impacts from a King
artifacts. Fragment of modified = County utility project
bone and two pieces of folded
copper believed to be
associated with fishhook
manufacturing were also
found.
Tualdad Altu (45- East of the 1400 years  Village with hearths, midden Excavated in the late
KI-59) Black River ago and artifacts 1970s and 1980s
Swa' wa tix ted Surge Tank 4,000 to Cobble tools, siltstone flakes Eligible
(45-K1-267) Hill near 8,000 and chunks appearing to be
Monster years ago derived from an Olcott
Road occupation.
45-Kl|-2 West of the Not Shell midden/fish weir complex Destroyed
Black River provided
Historic Object Near Object may A concrete basin or trough. Not discussed
(45-K1-730) Springbrook  have been  Function unknown, but
Creek at SW  associated  possibly associated with
27" Street with 1930s  livestock or agricultural use.
and era
Oakesdale Longacres
Avenue Racetrack

Sources: LAAS, 1996a, 1996b, and 2004; NWAA, 2007; Cascadia Archaeology, 2006; Kennedy, 1985; Dampf et al, 2005

o There are three ethnographic sites. An extensive trail system radiated from the
villages along the Black River to and from Snoqualmie Falls, Yakima Pass,
Muckleshoot Prairie, and Elliott Bay. The Duwamish village Sqoa’lqo meaning
“meeting of the rivers” was at the confluence of the Black and White River. This
village is partially-represented by the White Lake Site (described in Table 4-18
above). It was discovered during excavation for a King County utility project. A
swamp area west of the King County Waterworks project was an important source of
medicinal and edible plant materials, and waterfowl for Native American people
(LAAS, 1996a and 1996Db).

4.6 LAKE DESIRE

4.6.1 Biological Resources

Biological function is affected by residential development along the Lake Desire shoreline,
but significant areas of open space exist along the north and southeast lakeshore. These areas
provide important habitat and other ecological functions enhanced by their place in a larger
network of natural areas. Contiguous parks and protected areas include Lake Desire Natural
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Area, McGarvey Park Open Space, and Petrovisky Park. These conditions help the Lake
Desire shoreline sustain a high level of ecological function (Table 4-19)

Table 4-19. King County Shoreline Ecological Function Ratings for Lake Desire

Shoreline Light LWD Nitrogen Pathogen Phosporus Sediment Toxins Hydrology Evr\wlg:l;y
North 4 4 5 5 5 4 5 5 4
East 4 4 5 4 4 4 4 4 4
West 4 4 5 5 5 4 4 4 4

1=Low; 2=Low-Medium; 3=Medium; 4=Medium-High; 5=High
Source: King County (2008).

4.6.1.1 Tributaries and Associated Wetlands

Lake Desire is fed by two small tributaries, one each on the western and northern shoreline
(see Map 3a). Both streams are rated in City critical areas regulations as ephemeral and non-
salmonid bearing. The northern tributary flows past a wetland just upstream of its mouth. The
wetland and stream delta comprise a forested lowland system that is rated as the highest
quality habitat along the Lake Desire shoreline in the King Country shoreline inventory
(Table 4-19; see Map 1e). An area of hydric soil to the south of the Lake may be evidence of
a historic wetland. Other wetlands may occur in the area that have not yet been identified or
mapped.

4.6.1.2 Fish and Wildlife Presence

No priority habitats are found within the Lake Desire shoreline, nor is the Lake accessible to
anadromous salmonids (see Map 5a). Lake Desire has historically been stocked with non-
native rainbow trout, yellow perch, pumpkinseed sunfish and largemouth bass, which all still
inhabit the Lake.

Lake Desire-Spring Lake Park serves as a wildlife corridor between the two lakes.
Contiguous natural upland areas ring Lake Desire to the east, north, and west, but residential
development along the lakeshore presents a barrier to wildlife movement to and from the
lake.

4.6.1.3 Nearshore and Riparian Habitat

Areas of residential land-use along the east, north, and west shorelines have degraded riparian
functions, but areas of mixed and deciduous forest are still present, interspersed with
residential lots and in natural areas along the north and southeast shoreline. In particular, the
stream corridor contains high-quality mixed and coniferous forest, although the lakeshore is
rimmed by shrub and decisuous trees (see: Maps 8a-8e).

King County (2008) indicates medium-high ecological function for LWD quality along the
entire shoreline. Aerial photography shows LWD and other organic debris along much of the
shoreline, including in residential areas. LWD is also apparent along the south lakeshore,
where parkland protects the riparian corridor from severe development impacts. The natural
stream delta at the north end of the Lake has little organic debris due to low recruitment-
potential of the shrub-dominated lakeshore.

Nearshore habitat is impacted seasonally by increased phosphorus loads that cause algal
blooms. In addition, the invasive Eurasian milfoil has established itself in the Lake. Both
conditions alter natural habitat conditions and limit access to important shallow-water habitat.
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Shoreline Modifications

A review of aerial photography identified approximately 57 docks/piers. 38 are along the
western shoreline and 19 along the eastern shoreline. No quantitative data are available for
bank armoring, which is not discernible from aerial photographs. However, substantial areas
of native shrub/forest communities are interspersed with landscaped areas with single family
lots, suggesting that a majority of the shoreline remains unarmored, particularly along the east
shoreline, where single-family lot density is lower and parkland abuts the shoreline.

4.6.1.4 Other Natural Features

No flood hazards, aquifer recharge areas, or seismic hazard areas are located within the Lake
Desire shoreline. Steep slopes along the southeast lakeshore present both erosion and
landslide hazards that would increase is the existing forest was lost (see Map 4a).

4.6.2 Built Environment

4.6.2.1 Existing and Planned Land-Use
Existing Land-Use

Land-use patterns along the shoreline of Lake Desire are a mix of low density residential (59
percent) and undeveloped lands (35 percent). Existing land-use was assessed using 2008 King
County Assessor’s parcel data.

Planned Land-Use

The City’s Comprehensive Plan and zoning land-use designations in the Lake Desire
shoreline planning area are low density residential (City of Renton, 2008b).

Figure 4-12 shows the proportions of current land-use, zoning and comprehensive plan land-
use designations for the Lake Desire shoreline. The data for city zoning and comprehensive
plan land-use exclude roadways. Roads, categorized as transportation, are included in the
existing land-use data.

EXISTING LAND USE COMPREHENSIVE PLAN
REACH DESIGNATIONS 2OHNGRBTRIOIS LAND USE DESIGNATIONS
8%
35%
100% 100%
1%
LEGEND

VIV IVIVIVIVIVV

Low Density ~ Multi-Family ~ Mixed Use  Commerciall  Industial — Govemment Parks/Rec/ Transportation  Vacant/ Unknown
Residential  Residential Retail Institution ~ Open Space Undeveloped Parcels

Figure 4-12 Percentages of Existing, Allowed and Planned Land Use by Reach in the
Lake Desire Shoreline Planning Area
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There are no water-dependent uses in the Lake Desire shoreline planning area. A review of
King County Assessor’s data revealed that there are no commercial or industrial properties
along Lake Desire. Public access is provided at the north end of the Lake at the boat launch
(see Section 4.6.2.3 — Public Access).

Vacant Lands

Table 4-20 provides the percentage of undeveloped parcels and undeveloped area. The
undeveloped areas are designated for single family development.

Table 4-20. Existing Development of Waterfront Parcels along Lake Desire

#of % Undeveloped % Undeveloped
Reach Lots Lots Area

LD-A 139  38% 35%
Source: King County, 2008; City of Renton, 2008a

4.6.2.2 Impervious Areas

The City’s impervious area GIS layer does not have impervious building areas for Lake
Desire’s shoreline planning area. Public right-of-way in the Lake is minimal (less than one
acre). The predominant type of land-use in the Lake is single family residential. Therefore,
the impervious area due to buildings is expected to be similar to reaches in Lake Washington
that have single-family uses (e.g., Reach K) (City of Renton, 2008).

4.6.2.3 Public Access
There is a WDFW boat launch at the north end of the Lake that is maintained by King County
Parks and Recreation (Washington State Parks website, 2008).

4.6.2.4 Infrastructure
Lake Desire Drive is located within the Lake Desire shoreline planning area. The City GIS
database does not include utility information for Lake Desire (King County, 2002).

4.6.2.5 Historic and Cultural Resources

Native American and Euro-American historic use of the Renton area is detailed in Section
4.1.2.5 (Historic and Cultural Resources — Lake Washington). A search of the DAHP
database indicated that there are no state or federally registered sites and no inventoried sites
within the Lake Desire shoreline planning area.
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5. FUNCTIONAL ANALYSIS AND OPPORTUNITY AREAS

Watershed-scale processes that have been altered by land-use degrades ecological
function in shorelines This section summarizes the conditions within each shoreline and
assesses the potential for restoring and restoring ecosystem processes and improving
shoreline ecological function. (Table 5-1).

The City lies very low in all watersheds containing shorelines and is highly urbanized.
Combined with degraded ecological function, extensive development (expressed by lack
of forest cover and large impervious areas) generally limits the potential for the City to
implement projects within the city limits to restore processes at the watershed-scale.

The City does have other avenues to enhance ecological function within the shoreline.
First, the City can implement projects outside the city limits either individually or jointly
with other government agencies. Second, the City can implement projects and/or
management actions within jurisdictional shoreline focused on enhancing specific
functions similar to the wetland mitigation bank in the Springbrook Creek shoreline
(Section 4.5.2.1).

Generally, restoration actions should be prioritized where multiple processes can be
enhanced. Floodplain areas in large river systems are a high priority because they are
important areas for all processes, including water movement, materials storage, and
shoreline-scale processes such as LWD recruitment and temperature regulation.
Restoring wetlands in floodplains augments the potential effect of restoration.

Riparian and floodplain areas in tributaries are also priority areas, particularly where
geologic deposits augment process function. Failing restoration and protection of these
areas, enhancement of single processes that may be limiting ecological function becomes
the priority.

The following sections describe specific conditions and opportunities within each
shoreline.
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Table 5-1. Influence of Watershed-scale Processes on Shoreline Ecological Function

Physical Functions

Biological Functions

Process

Hydrology: Surface
Runoff

Hydrology: Storage
Hydrology: Recharge

Hydrology:
Groundwater
Movement

Sediment Input and
Storage

Water Quality Input
and Storage

Major Alterations

Forest cover loss;
impervious surfaces,
channelization and
hydromodification

Wetland and floodplain loss

Forest cover loss;
impervious surfaces

Wetland and floodplain loss,
artificial drainage features,
roads/embankments;
withdrawals

Disturbed areas, channel
instability (peak flows),
wetland and floodplain loss,
channelization,
hydromodification

Peak Flow

Baseflow

Hyporheic Exchange

Substrate Condition

Instream Habitat Simplificaiton

Offchannel Habitat

Pool habitat

LWD Density

WQ Impairment

Temperature/DO

Terrestrial Habitat
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Table 5-1. Influence of Watershed-scale Processes on Shoreline Ecological Function (continued)
Physical Functions Biological Functions
Process Major Alterations
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WQ: Inputs and All land-use types; wetland ° ° ° ° ° °
Storage and floodplain loss, riparian
disturbance
Temperature Baseflow alteration, riparian ° °
disturbance
Riparian/Organic Riparian disturbance, channel ° ° ° ° ° ° ° ° ° °
Matter dredging and
hydromodification
Biotic Interactions Invasive species introduction; ° ° ° °

physical habitat alteration
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5.1 LAKE WASHINGTON

5-4

Ecological function in lakes is facilitated primarily by water quality alterations in tributary
basins and water quality and physical alterations along the lakeshore (Table 5-2). Most
Lake Washington tributaries are highly developed, limiting restoration potential (Kerwin,
2001). May Creek and the Cedar River are the least-developed basins draining to Lake
Washington and also support a high degree of watershed function (Kerwin, 2001). These
watersheds have the greatest potential for management actions to protect and restore
ecological function in the lake (see Sections 3.2.4.2-3 for analysis of May Creek and Cedar
River).

The WRIA 8 Chinook Recovery Plan modeled the degree of land-use impacts and the
importance for Chinook productivity along the Lake Washington shoreline. The report
concluded that the City and its PAAs have the highest potential for restoration (King
County DNR 2005). However, due to the level of development on along the lake-shore, the
number of potential restoration actions may be limited. Ecological function can be
enhanced along the shoreline in public areas such as Gene Coulon Park, and in re-
developing areas as evidenced by the Seattle Seahawks training facility and the Barbee Mill
redevelopment. Site-scale, incentive-based actions supplemented by community outreach
and education can also be an effective tool for voluntary restoration. These include riparian
enhancement, bank softening, and removal/re-engineering of overwater structures. These
actions would all improve nearshore habitat and potentially add important shallow water
habitat given the right site conditions.
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Table 5-2. Summary of Process Alterations and Management Potential, Lake Washington Shoreline

Process Scale Alterations Restoration Potential
Hydrology:  Watershed High Low
F|0VY Regional management of water resources has Human needs expressed in existing land-use and water resource
Regime altered watershed hydrography and temporal management limits potential for restoration of hydrologic processes.
water level fluctuations
City Not applicable Not applicable
Water Watershed High Low
Quality: Urbanized land-uses contribute toxins and Lake Washington tributaries outside of the City are the most urbanized
Inputs nutrients from lakeshore and tributaries in the state, limiting the potential for effective protection and
Point-source inputs from industrial sources restoration.
City High Moderate
Although the upper Cedar and May Creek May Creek and Cedar River basins are less urbanized than other Lake
watersheds are rural, areas within the city are still  Washington tributaries and have potential for protection through Best
highly urbanized. The lakeshore is completely Management Practices (BMPs) along the lakeshore must focus on
built-out. limiting continuing degradation from existing development
Water Watershed High Low-Moderate
Quality: Disturbed riparian corridors in low-order streams Potential for wetland and floodplain restoration is low, but riparian
Storage and loss of wetlands and floodplain connectivity restoration/protection to attenuate nutrient cycling through biotic uptake
and improved hyporheic function is more feasible.
City High Low
No wetlands still exist along the lakeshore; Lakeshore naturalization would improve hyporheic exchange and biotic
floodplain connection is very minimal along the uptake of nutrients, particularly in and around stream deltas, which
Cedar River; May Creek and other low-order deliver contaminants to the lake.
tributaries have some riparian function See Sections 5.2 and 5.3 for management options in May Creek and
Cedar River
Sediment Watershed High Moderate
Quality: Hydromodification limits sediment cycling along Naturalization of lakeshore is possible for re-development and
Inputs lakeshore; increased stormflow in tributary and incentive-based management; potential for managing tributary inputs is
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Table 5-2. Summary of Process Alterations and Management Potential, Lake Washington Shoreline (continued)

Process Scale Alterations Restoration Potential
disturbed land contributes increased fine sediment more limited
from tributaries
City High Low-Moderate
Hydromodification limits sediment cycling along Restoration of shoreline banks is possible for re-development and
lakeshore; increased stormflow in tributary and incentive-based management; potential for managing tributary inputs is
disturbed land contributes increased fine sediment  more limited
from tributaries
Organic Watershed High Low-Moderate
Matter Riparian disturbance along tributaries and Restoration of lakeshore riparian vegetation is possible for re-
lakeshore limits LWD contribution; loss of development and incentive-based management; potential for managing
vegetated lakeshore limits natural cover preferred  tributary inputs is more limited
by native fish
City High Low
Riparian disturbance along tributaries and Local areas of forested shoreline are almost non-existent within the
lakeshore limits LWD contribution; loss of City. Management must be conducted primarily through re-
vegetated lakeshore limits natural cover preferred  development and incentives.
by native fish
Biotic Watershed High Moderate
Interactions Introduced aquatic flora and fish species affect Existing faunal interactions are difficult to manage but watershed-scale
community dynamics through habitat alteration policies aimed at habitat-based management are possible at the site-
and predator-prey relationships. scale, including removal of invasive species and preferential habitat
Hydromodifications typically increase invasive restoration aimed at native species.
species productivity to the detriment of native
. species
City
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5.2 MAY CREEK

The upstream portions of the May Creek watershed lying within a number of tributaries in
Renton and Newcastle are highly urbanized. These upstream conditions, relating largely to
impervious surfaces and associated urban runoff, have altered hydrologic conditions that
lead to increased sediment inputs from erosion and scouring into tributary channels and, to
a lesser extent, May Creek. Upstream urban development also increases pollutant and
nutrient loads to the stream. Increased sediment inputs and impaired gravel quality are a
major concern because lower May Creek is an area of intensive salmonid spawning
activity.

The dominant process mechanism in May Creek is water storage (City of Renton, 2001).
Protection and restoration of floodplains, depressional wetlands, and riparian forest cover
have the greatest potential for improving shoreline ecological function.

Areas located outside the UGA have a greater potential for protection and restoration
because they have a rural character. The May Valley floodplain is extremely important for
all processes, and restoration of the riparian corridor and associated wetlands will have the
greatest impact of process and ecological function.

In addition, planning in the upper watershed that protects existing sensitive areas (e.g.
aquifer recharge zones) and establishes thresholds for impervious area and forest cover can
prevent further increases in stormflow, sediment inputs, and water quality degradation.

The portions of May Creek within the City have largely intact vegetated riparian corridors,
with the exception of short reaches with adjacent residential development and Reach A,
which was previously re-routed. Reach A is currently being revegetated as part of the
adjacent residential development. However the 35 foot-wide buffer provides limited habitat
functions, and it will be many years before vegetation reaches a size sufficient to provide
substantial shade and temperature attenuation.

Within the shoreline, potential also exists for functional enhancement. The existing
floodplain in confined by roads and development, but a substantial riparian corridor exists
upstream of Reach A (for example, there is potential for replacement of a culvert in Reach
D). Placement of LWD, in addition to riparian planting, would combine short- and long-
term enhancement potential for instream habitat complexity. Floodplain reconnection and
acquisition/easements in private property areas may also be possible and would protect
existing riparian areas.

Table 5-3. Summary of Protection, Enhancement and Restoration Opportunities for
May Creek Shoreline

Reach

Opportunity A B C

Riparian ° ° °
LWD Placement
Streambank

Floodplain/Offchannel ° °
Restoration

Passage Improvement
Acquisition
Community Outreach ° °

e ¢ o o U
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Table 5-4. Summary of Process Alterations and Management Potential, May Creek Shoreline

Process Scale Alterations Restoration Potential
Hydrology: Watershed Moderate Moderate
Inputs Loss of forest cover and increased impervious High potential for protection and restoration of floodplain and
area have contributed to altered peak flows which  depressional wetlands in May Valley and other rural areas
in turn affects other processes such as sediment
inputs, water quality, and nutrient cycling
City High Low
High degree of impervious surfaces have Build-out is already relatively high within the city limits, but strategic
increased stormflows by an order of magnitude protection of remaining sensitive areas is possible
Hydrology: Watershed Moderate High
Groundwater Loss of forest cover is substantial but impervious  Infiltrative areas on the upland plateau can be protected and restored
Recharge surface area still moderate. to ensure continued summer baseflow function.
City High Low
Little forest cover remains outside of May Creek Limited opportunity for restoring forest cover or removing impervious
corridor and impervious surface area is very high  surfaces in areas with high infiltration rates
Hydrology: Watershed Moderate High
Surface Rural land-uses have destroyed wetlands and Protection of existing storage and restoration of floodplain connectivity
Water floodplain connectivity in May Valley and and depressional wetlands is possible. Easements and acquisitions
Storage tributaries to prevent property damage. are two appropriate management tools.
City High Low
Loss of associated wetlands and floodplain Engineering solutions are most appropriate, including BMPs for
connectivity in Renton Highlands. stormwater management
Depressional wetland loss in lowland areas
Hydrology: Watershed Moderate Low
ﬁroundwatter City Roads and artificial drainage limit movement and  Limited ability to actively manage existing development and
ovemen

increase outflow, respectively; groundwater
withdrawals for both rural residential development

withdrawals required for human drinking water. Agricultural water
easements may be possible.
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Table 5-4. Summary of Process Alterations and Management Potential, May Creek Shoreline (continued)

Process Scale Alterations Restoration Potential
and City of Renton

Sediment: Watershed High High

Inputs Increasing stormflows have increased See hydrology sections for management scenarios
streambank erosion on upland plateau BMPs for disturbed sites, particularly close to aquatic areas, including
Developing and other disturbed areas have artificial conveyances such as roads, ditches, and sewers.
increase fine sediment inputs

City High Low
Increasing stormflows have increased See hydrology sections for management scenarios
streambank erosion Bank stabilization projects in May Creek gorge can improve bank
High level of existing buildout limits amount of stability and prevent further channelization.
disturbed areas

Sediment: Watershed Moderate High

Storage Rural land-uses have destroyed wetlands and Protect existing storage and restoration of floodplain connectivity and
floodplain connectivity in May Valley and depressional wetlands. Easements and acquisitions are two
tributaries to prevent property damage. appropriate management tools.

Restore buffers and add LWD to streams to increase roughness and
facilitate sediment deposition
City High Low
Loss of associated wetlands and floodplain Engineering solutions are most appropriate, including BMPs for
connectivity on Renton Plateau. stormwater management
Depressional wetland loss in lowland areas

Water Watershed High High

Quality: Increased nitrogen and fecal inputs from animal Restore riparian function in headwater streams.

Inputs and septic waste. Restore historic wetlands on upland plateau with clay or organic soils
Increased phosphorus and toxins from roads and  to improve removal of nitrogen and pathogens. Wetlands should be
agricultural and residential areas located between sources and receiving water body.

Depressional wetlands in general support water quality through
adsorption.
City High Low

Toxins and other contaminants from roads and
nutrients from residential areas

Protect/restore forested buffers and wetlands between sources and
aquatic habitat. BMPs and other engineered solutions may be the
most viable option
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Table 5-4. Summary of Process Alterations and Management Potential, May Creek Shoreline (continued)

Process Scale Alterations Restoration Potential
Water Watershed Moderate High
Quality: Rural land-uses have destroyed wetlands and Protect existing storage and restoration of floodplain connectivity and
Storage floodplain connectivity in May Valley and depressional wetlands. Easements and acquisitions are two
tributaries to augment land-use augment prevent  appropriate management tools.
property damage. Restore buffers in key areas between sources and aquatic habitat
City High Low
Loss of associated wetlands and floodplain Restoration/enhancement possible in May Creek floodplain
connectivity on Renton Plateau.
Depressional wetland loss in lowland areas
Organic Watershed High High
Matter Deforestation of riparian corridors has decreased = Reach-scale reforestation of riparian areas throughout watershed.
City LWD recruitment potential and degraded Emphasize areas with streambank instability to increase bank stability
instream habitat complexity. and instream sediment storage potential.
Other Watershed High High
City Increased water temperature resulting from Reach-scale reforestation of riparian forest cover

riparian disturbance and to a lesser extent
decreased summer baseflows
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5.3 CEDAR RIVER

The WRIA 8 Chinook Recovery Plan used the Ecosystem Diagnostic Tool to model
assesses the degree of watershed function in Cedar River subbasins (King County DNR,
2005). As described above, processes are relatively intact in the upper watershed above
the Landsburg Diversion, suggesting these sub-basins should be prioritized for protection.
Rock Creek, Taylor Creek, Peterson Creek, and the Walsh Lake diversion each contain
extensive wetland complexes and provide high quality, intact riparian and aquatic habitat
(Kerwin, 2001).

The middle and lower reaches of the mainstem (below the Landsburg diversion at RM
21.6) have a high degree of process function and a large capacity for ecological function.
Moderate land-use alterations make these mainstem reaches a high priority for restoration
(Table 5-5). Within the City, the high degree of build-out and existing alteration on the
Cedar River limits opportunities for floodplain restoration and riparian enhancement.

The main tributaries in the lower watershed (downstream of the Landsburg Diversion)
include Taylor Creek, Orting Hills Creeks, Rock Creek, Maplewood, Molasses, and
Madsen Creeks. These sub-basins are highly altered and provide limited process and
ecological function relative to the mainstem. King County DNR (2005) rates them as a
low priority for restoration.

Within the City, floodplain connectivity is the primary limiting factor. While riparian
condition is also degraded, its potential influence is limited because water, sediment, and
other materials are not transported and stored in the floodplain.

Reaches A and B are highly-urbanized, and the channel is essentially a canal. Spawning
does occur in these reaches, and both are used as salmon viewing areas, but habitat
enhancement potential is very low (Table 5-6). Open space in Reaches C and D provides
some limited opportunities for functional enhancement of the floodplain and riparian
corridor. Instream habitat projects may be possible, but would have to be implemented
giving appropriate foresight to concerns regarding potential flooding and property

damage.
Table 5-5. Summary of Protection, Enhancement and Restoration
Opportunities for Cedar River
Reach

Opportunity A B C D
Riparian
LWD Placement ° ° ° °
Streambank ° °
Floodplain/Offchannel ° °
Restoration

Passage Improvement
Acquisition
Community Outreach ° °
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Table 5-6. Summary of Process Alterations and Management Potential, Cedar River Shoreline

Process Scale Alterations Restoration Potential
Hydrology: Watershed High Moderate
Flow regime Forest cover exists in rain-on-snow zones Protect existing forest cover in rain-on-snow zones
Extensive impervious areas in lower watershed increase  Restore forest and limit impervious development in areas of
storm flows high infiltration
System dammed and managed for drinking water
City High Low
Impervious areas on upland plateaus and lowland High impervious area and artificial drainage limits potential for
floodplain limits recharge restoration/protection. Stormwater BMPs are primary
management option.
Hydrology: Watershed Moderate High
Groundwater Forest conversion extensive but impervious surfaces Limit development and restore forest cover in aquifer recharge
Recharge outside urban areas remains at a manageable level areas
City High Low
High degree of forest cover loss and impervious surface  Existing land-use limits potential for restoration. Likely some
areas with potential for protection in upland plateaus,
particularly areas of coarse outwash deposits
Hydrology: Watershed High High
Surface Loss of floodplain connectivity and associated wetlands Wetland and floodplain restoration more feasible in rural areas
Water on the mainstem and tributaries below Landsburg but must be reconciled with existing land-uses
Storage diversion limits storage short-term storage potential
City High Low
Loss of floodplain connectivity and associated wetlands High level of urbanization limits restoration potential within the
on the mainstem and tributaries limits storage short-term  City . Levee setbacks on the mainstem may be possible in
storage potential some areas
Hydrology: Watershed High Moderate
Groundwater
M
ovement City Moderate Moderate
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Table 5-6. Summary of Process Alterations and Management Potential, Cedar River Shoreline (continued)

Process Scale Alterations Restoration Potential
Sediment: Watershed High High
Inputs Altered hydrology destabilizes tributary ravines. Priority management actions are to improve storage potential
Artificial stabilization of hillslopes adjacent to Cedar and gravel inputs along the mainstem through floodplain
River limits natural spawning gravel inputs. reconnection and protection of erosional hillslope areas
adjacent to the river.
To a lesser extent, the management of hydrology and
floodplain wetland restoration in tributaries in the lower
watershed can improve hydrology and reduce fine sediment
inputs
Protection of intact tributaries and associatied wetlands will
prevent increases in fine sediment inputs downstream
City Moderate Low
Build-out is extensive, limiting the number of disturbed Limit new development in erosional areas
areas that could contribute fine sediment Use BMPs for sediment control in developing areas
Sediment: Watershed High Moderate
Storage City Wetland and floodplain loss prevents fine sediment Levee setbacks on mainstem to increase amount of storage
storage in mainstem and to a lesser extent in tributaries areas
Protection of existing riparian and wetlands in developing areas
Water Watershed High Low
Quality: Residential and agricultural land-uses in lower and No natural sources of pollution have been altered.
Inputs middle watershed increase nutrient and pathogen inputs  Anthropogenic sources of pollution can be reduced using BMPs
to reduce inputs from septic tanks, agriculture, and roads.
Reduction in fine sediment inputs would also reduce input of
absolved materials
City High Low
Urban land-uses increase toxin inputs from roads and Limited potential for restoration/protection, but management of
industrial sites fine sediment can prevent absolved contaminants from entering
water bodies.
Water Watershed High High
Quality: Loss of floodplain and wetlands decrease capacity for Wetland and floodplain restoration more feasible in rural areas
Storage contaminant storage but must be reconciled with existing land-uses
City Moderate

Wetland and floodplain restoration are not as feasible as in
rural areas due to level of development, but riparian restoration
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Table 5-6. Summary of Process Alterations and Management Potential, Cedar River Shoreline (continued)

Process Scale Alterations Restoration Potential
in possible in low-order tributaries

Organic Watershed High High

Matter Loss of high-quality mature mixed and coniferous forests  Restore riparian corridors and channel migration in lower and
limits LWD recruitment potential middle Cedar River reaches.
Loss of channel migration in mainstem and unconfined Restore riparian corridors in Maplewood, Molasses and
tributaries limits LWD recruitment potential Madsen Creeks to improve hydrology, sediment, water quality,

and LWD processes.
Protect intact tributaries and mainstem reaches in upper
watershed.

City Moderate

Potential for improving LWD recruitment potential is low on the
Cedar without both restoration of mature forest and channel

migration
Other Watershed High High
City Poor riparian conditions increase water temperature Restore riparian corridors throughout watershed
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5.4 GREEN RIVER

The Green River does not flow within the City, and shoreline area is limited to a small,
developed corridor separated from the River by levees and the BNSF railroad. The Black
River, below the pump station, is the major waterway in the City that maintains direct
hydraulic continuity with the Green River. Restoration/conservation potential is
substantial in both the Duwamish estuary and upstream of the City, in the Green River
floodplain. The portion of shoreline along the Black River is undeveloped, and levees are
set back to allow periodic flooding by the Green River. This floodplain area has high
potential for riparian and floodplain restoration and should be protected.

5.5 BLACK RIVER/SPRINGBROOK CREEK

The extent of development in the Black River/Springbrook Creek watershed severely
limits the potential for restoration. Conditions are similar both within and outside of the
City; the Cities of Kent and Auburn comprise much of the remaining watershed.

Increased inputs of water, sediment, and contaminants are difficult to manage directly
using process-based restoration; restoration potential is probably higher for storage areas
in riparian corridors and wetlands. Wetland loss in the watershed is extensive, and any
existing undeveloped open space along the mainstem likely has potential for wetland
restoration or re-creation. Ongoing wetland enhancement and restoration is currently
occurring as part of a joint effort by WSDOT and the City to create a wetland mitigation
bank (see Section 4.5.2.1).

Because the stream gradient is virtually flat, morphologic complexity is highly-dependent
on sinuosity and LWD that create habitat features through scour during bankfull flows.
Channelization and loss of forested riparian features have limited the potential for
creating complex habitat through this mechanism. A 200-foot stream corridor remains
essentially undeveloped throughout the shoreline, thus the potential for riparian
restoration/enhancement is high.

The potential for riparian ecological enhancement exists in most Reaches, and restoration
of the floodplain and associated wetlands is underway. More potential remains,
particularly for riparian enhancement and restoration. Reaches B and D have extensive
existing development, limiting restoration/enhancement opportunities to the streambank.

Table 5-7. Summary of Protection, Enhancement and Restoration Opportunities for
Black River/Springbrook Creek

Reach
Opportunity A B C D
Riparian ° ° °
LWD Placement ° ° ° °
Streambank restoration °
Floodplain/Offchannel ° °
Restoration
Passage Improvement ° °
Acquisition °
Community Outreach °
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Table 5-8. Summary of Process Alterations and Management Potential, Black River/Springbrook Creek Shoreline

Process Scale Alterations Restoration Potential
Hydrology: Watershed High Low
Inputs Impervious surfaces and artificial drainage Restoration potential is very low due to extensive build-out.
reapportions precipitation from infiltration to Stormwater BMPs are primary management tool
City surface runoff
Hydrology: Watershed High Low
Groundwater Extensive impervious development coarse alluvial Protect few existing upland areas underlain by soils with high
Recharge deposits on the historic Green River floodplain infiltration rates
and infiltrative soils in headwater plateaus limit
recharge potential
City
Hydrology: Watershed High Moderate
Surface City Wetland conversion and channelization of both Restoration of floodplain and storage would improve flood attenuation
Water Green River and Springbrook Creek reduce in Springbrook Creek and to a lesser extent the Green River
Storage floodwater storage potential
Hydrology: Watershed Moderate Low
Groundwater Road embankments and extensive diking along In addition, groundwater flow patterns are not well understood Low
Movement Green River likely modifies groundwater flow. potential for restoring historic groundwater flow patterns.
City of Kent groundwater withdrawals likely affect ~ Potential for levee setbacks on Green River to restore shallow
groundwater movement and availability for groundwater flow regime in floodplain is low
discharge to streams
City Extensive diking along Green River likely
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Table 5-8. Summary of Process Alterations and Management Potential, Black River/Springbrook Creek Shoreline (continued)

Process Scale Alterations Restoration Potential
modifies groundwater flow.
Sediment: Watershed High Moderate
Inputs City Build-out is extensive, but disturbed areas in Limit development in erosional areas, and use BMPs for sediment
developing areas and high road density still input in developing areas
contribute large amounts of fine sediment Protect and restore lowland floodplains and historic wetlands
Sediment: Watershed High Moderate
Storage City Wetland conversion and channelization of both Restoration of floodplain and wetlands would improve storage capacity
Green River and Springbrook Creek reduce
storage potential
Water Watershed High Moderate
Quality: City Industrial land-uses have led to high Protect and restore lowland floodplains and historic wetlands
Inputs concentrations metals Protect and restore riparian vegetation in low-order streams between
developed areas and streams.
Water Watershed High Moderate
Quality: City Similarly to water and sediment storage, wetland Restoration of floodplain and wetlands would improve storage capacity
Storage conversion and channelization of both Green Restore native cover in riparian corridors to improve biotic uptake of
River and Springbrook Creek reduce storage contaminants
potential
Organic Watershed High High
Matter Lack of LWD recruitment in conjunction with Riparian areas in streams with existing salmonid spawning and rearing
hydromodification has limited instream habitat
complexity
City Moderate High
Although no mature forest exists, most of Enhancement potential for existing riparian corridor is high, including
Springbrook Creek has retained a modest removal of invasive species and long-term restoration of mature mixed
riparian corridor. forest
Other Watershed High Moderate
City Impaired temperature resulting from lack of Riparian areas can be enhanced to provide shade.

riparian cover and reduced baseflow

Reed canary grass infestations limit recruitment
of native riparian vegetation

Restoration of baseflows is more problematic due to low potential for
restoring groundwater recharge to historic levels
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5.6 LAKE DESIRE

Priority restoration and protection areas are related to water quality. Protecting and restoring
existing wetlands between the Lake and residential developments in conjunction with riparian
restoration in tributary streams will improve precipitation of adsorbed phosphorus before
reaching the Lake and augment biotic uptake of nitrogen and fecal coliform.

Existing wetlands occur along the north and southeast shorelines but are not bordered by
residential land. Areas of residential development along the rest of the shoreline extend to the
lake edge and limits potential for restoration of lost wetlands. Therefore, riparian areas both
in tributary streams and along the lakeshore should be prioritized for protection and
restoration.

Protection of existing migratory corridors connecting Lake Desire shoreline to other natural
areas is also a high priority.
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APPENDIX A

Reach Conditions, Unincorporated Lake Washington Shoreline
(Reach K)






Table A-1. Lake Washington Shoreline Ecological Function Ratings

>

2 — > o

S @ 2 S %) = @

= ) o o o Q c o c

> = S o =% £ = o w

3 O s = 4 © o ) o

= © () = > >

. z o o n T @

Shoreline =
Reach K 2 1 3 4 2 3

1=Low; 2=Low-Medium; 3=Medium; 4=Medium-High; 5=High
Source: King County (2008).



