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EXECUTIVE SUMMARY

The Washington State Growth Management Act (GMA) requires every county and city in
Washington to adopt policies and regulations that designate and protect critical areas,
subject to continuing review and evaluation by the jurisdiction that adopted them.
Recognizing unique environments and local values, each jurisdiction’s policies, regulations
and nonregulatory programs should be specific to the community needs and available
resources. Counties and cities are required to utilize best available science (BAS) in
developing policies and regulations to protect the functions and values of critical areas.

Citizens of the City of Shoreline place high value on environmental resources and open
spaces. The first step in developing local policies, regulations and programs to protect
critical areas is their identification. The Stream and Wetland Inventory and Assessment,
including nine basins characterization reports, is our first step to identify critical areas
including streams and wetlands in the City. Tetra Tech/KCM, a local consulting firm, was
contracted to conduct this study.

The Stream and Wetland Inventory and Assessment provide extensive up-to date
information for the City of Shoreline’s streams and wetlands. In order to support
preparation of critical area and surface water policies and regulations based on the best
available science (BAS) requirements, Tetra Tech/KCM described in various chapters the
methodology used to obtain the information regarding the streams and wetland functions.

The Tri-County Urban Stream Baseline Evaluation Method (USBEM) was primarily used
in the basin characterization protocol. The basin characterizations are thorough enough for
the reader to review methods and results for the stream reaches that were identified within
the various basins. It is evident that the basins are complex and that this study was an
ambitious undertaking.

It should be noted that the Stream and Wetland Inventory and Assessment are intended to
be diagnostic first steps in surface water and watershed basin planning. The information
presented in this study will help understand the function and values of streams and
wetlands within Shoreline, and provide a solid basis for identifying critical areas. More
specific identification of wetlands would be difficult and may only be determined during
development review. Completing and constantly updating the study data and analysis will
advance the primary intent of this study, which is collecting environmental data to support
policy, regulations, and watershed basin plans.
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1. INTRODUCTION

This basin characterization report for the Thornton Creek and West Lake Washington
drainage basins was developed as part of the City of Shoreline’s Stream and Wetland
Inventory and Assessment. Basin characterization reports were developed for all drainage
basins in the City as part of the inventory and assessment. These basins include the
following:

. Boeing Creek Basin

. Thornton Creek Basin

. McAleer Creek Basin

. Lyon Creek Basin

. Middle Puget Sound Basin North
. Middle Puget Sound Basin South
. Bitter Lake Basin

. West Lake Washington Basin

. Seattle Golf Course Basin.

This first part of this report focuses on the Thornton Creek Basin, the largest basin in the
City of Shoreline. A briefer evaluation of the small West Lake Washington Basin is
presented at the back of the document. This basin is included in this report because of its
proximity to the Thornton Creek Basin, but is evaluated in much less detail due to its small
size. Only a small proportion of the West Lake Washington Basin lies within the City of
Shoreline. Other basins that are being combined into single basin characterization reports
are Middle Puget Sound with Bitter Lake and Seattle Golf Course and McAleer Creek with
Lyon Creek. The accompanying appendices provide supporting information.

Each characterization report includes a description of streams, wetlands, fish use and
habitat in the basin. The work for each basin consists of three phases:

. Phase [—Collecting existing information, identifying the stakeholders in
the basin and developing a strategy to involve private property owners in
the planning process

. Phase II—Collecting field data to use in characterizing each basin,
including an inventory of streams and wetlands and an assessment of fish
presence and habitat condition

. Phase ITI—Characterizing each basin regarding streams, wetlands, fish
presence and habitat, fish barriers, riparian habitat, and preparing a
report summarizing results of the inventory and assessment for the basin.

The information presented in this report will be used by the City to develop projects and/or
policies to address problem areas identified in the report, to assist the City’s overall
planning and permitting process, and to assist the City in complying with the Endangered
Species and Clean Water Acts.
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Thornton Creek Basin Characterization Report...

The citywide inventory and assessment was commissioned by the City of Shoreline and is
partially funded by the Ronald Wastewater District and the King Conservation District.

PREVIOUS PLANNING EFFORTS AND STUDIES

Information from relevant documents was reviewed for integration into this basin
characterization report. The original sources (listed in the reference list at the end of this
report) should be consulted for comprehensive presentations of the overview provided here.
A substantial amount of the information summarized in this report is taken from the
following sources:

. Thornton Creek Watershed Characterization Report. Seattle Public
Utilities. 2000.

. Thornton Creek Riparian Corridor Maps. Seattle Public Utilities. 1999.
. King County Sensitive Areas Map Folio. 1990

. Thornton Creek Tributary Flood Reduction Study — Preliminary Dratft.
Otak. December 2001.

PUBLIC INVOLVEMENT

Interested Shoreline residents participated in the development of this report. The City of
Shoreline, which is leading the basin planning activities, facilitated mailings and public
meetings. The following steps were included in the public participation process:

. Identify stakeholders within the basin, their interest, and their authority.

. Implement educational measures (e.g., newsletters, utility bill mailers, and
public meetings).

. Involve residents in characterizing the basin.

The City of Shoreline held four public meetings and open houses to introduce and explain
the Stream and Wetland Inventory and Assessment to City residents. One meeting was
held for residents in each of the three major drainage basins including Boeing Creek
(April 5, 2001), Thornton Creek (April 3, 2001) and McAleer Creek (April 10, 2001); one
general meeting was held to explain the project with respect to all City drainage basins
(April 11, 2001).

At each meeting, the City and Ronald Wastewater District set up explanatory stations to
describe aspects of the Stream and Wetland Inventory and Assessment. Stations were
staffed by City staff, Ronald Wastewater District personnel and consulting scientists.
Participants were invited to submit their own observations, including wildlife sightings,
evidence of significant erosion, flooding, or other problems and issues. Many of their
observations were incorporated into the background information for this report. Appendix D
contains handouts produced for the basin meetings.

Both the City of Shoreline and Ronald Wastewater District have ongoing programs to
increase the environmental awareness of Shoreline residents, including working with
elementary and high school students. The City of Shoreline employs a staff person whose
primary responsibility is working with residents on environmental education issues.




...1. INTRODUCTION

On March 3, 2003, the City Council received the Draft Stream Basin Characterization
Reports for their review. After a public testimony the Council referred this study to the
Planning Commission to receive and review any new scientific information and to report to
the Council its findings and recommendations.

On March 19, 2003, the Planning Commission Chair received a letter from the Washington
Department of Fish and Wildlife (WDFW) that included several observations and raised
potential issues regarding the subject reports and specifically two reaches of Thornton
Creek including Peverly Pond. On March 20, 2003, Commissioners discussed the WDFW
letter and concluded that a thorough review of the issues raised in the letter should be
referred to the scientists who wrote the stream report for analysis and response.

The City of Shoreline asked Tetra Tech/KCM, Inc. to review the WDFW letter, examine
scientific and other available material addressing Thornton Creek in context of Best
Available Science (BAS) requirements, review Washington State Department of
Transportation studies referenced in the WDFW letter, conduct additional evaluation of
habitat quality in Thornton Creek Reach 8 (TC8), TC2, and Peverly Pond, and recommend
to the City any potential need to modify the Stream Basin Characterization Report.

Tetra Tech/KCM, Inc. addressed the issues raised in the WDFW letter, conducted
additional research, contacted Eva Wilder, WDFW scientist who raised several issues in the
WDFW letter, and, with the support of City staff, conducted a biological evaluation of TCS,
TC2, and Peverly Pond. Based on the scientific findings and analysis, they concluded that
the information presented in the WDFW March 19 letter to the Planning Commission does
not materially change what is contained in the draft Stream Basin Characterization report,
specifically the Thornton Creek Basin Report.

The Planning Commission reviewed the additional information from Tetra Tech/KCM on
November 20, 2003 and received public testimony. They continued their review on
December 4, 2003 and again received additional testimony regarding Thornton Creek
Reach 8 (TC8), TC2, and Peverly Pond. Rather than forwarding a recommendation to the
City Council, the Commissioners provided staff with direction to remove the distinctions
between “artificial open water course” and “open water course” within each of the
Characterization Reports and to delineate and map more completely the wetland south of
Twin Ponds (Figure 2-3). The City engaged again the services of Tetra Tech/KCM to use the
Tri-County Urban Stream Baseline Evaluation Methodology (USBEM) on stream reaches
that were classified as “artificial open water courses”’. Tetra Tech/KCM evaluation of the
stream reaches and the maps are included in these reports.







2. STUDY AREA DESCRIPTION

Natural drainage in the City of Shoreline occurs in nine separate drainage basins including
the north and south drainages of Middle Puget Sound (see Figure 2-1). The Thornton Creek
Basin, the largest basin in the City, encompasses 2,418 acres within the City limits. The
portion within the City limits—about a third of the 7,402-acre total basin area—consists of
10 subbasins. The basin is east of Aurora Avenue North and drains to Lake Washington.

Thornton Creek begins within the City just north of Ronald Bog and flows generally south,
crossing the City limits in a culvert under Interstate 5 at North 145th Street. Two
tributaries, Littles and Hamlin Creeks, lie east of Interstate 5 and flow south, primarily in
pipes and channeled water courses. Portions flow as streams through Paramount Park and
Hamlin Park.

PLANNING UNITS

The first step in basin planning is to divide the basin into manageably sized planning units
for analysis. The appropriate size of the planning units depends on the types of analyses to
be performed. More detailed analyses require a smaller planning unit. The following
analyses are included in the characterization report:

. Estimation of existing and future land use and corresponding percentage of
impervious surface

. Analysis of land use as it relates to water and habitat quality

. Characterization of in-stream habitat quality

. Stream assessment including water quality, flooding and erosion issues,
riparian habitat, and fish passage barriers

. Description of major wetlands

Subbasins

The size of the watershed planning units (subbasins) delineated for the Thornton Creek
Basin are between 0.5 and 1 square miles. According to the Rapid Watershed Planning
Handbook (Center for Watershed Protection 1998), measures to classify and manage
streams are appropriate management approaches for this size of planning units. The
drainage characteristics for subbasins of this size are strongly influenced by the amount of
impervious surface within the basin.

The Thornton Creek basin boundary was created using several sources of information:

. City of Seattle Basin Boundary: This boundary was generated using
topography from a 1993 aerial survey.

. King County Drainage Map (1984): A drainage map created by King
County was used to identify drainage based on existing stormwater
drainage.

2-1
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. City of Shoreline: Portions of the drainage boundary were field verified by
the City of Shoreline.

. King County Aerial Survey (2001): Contour lines generated from a 2001
LIDAR aerial survey were used to verify topographic boundaries.

Topography defines basin and subbasins limits. Subbasins were delineated based on an
engineering report addressing the Ronald Bog drainage (Otak December 2001). Subbasins
below Ronald Bog were created from subbasins previously delineated by Entranco (2001)
and the King County Aerial Survey (2001). The Thornton Creek subbasins are shown in
Figure 2-2.

Stream Reach Planning Units

Dividing a stream into reaches provides a structure for recording stream habitat
information and for prioritizing improvement projects. Preliminary stream reaches were
defined using topographic and hydrographic data from the City of Shoreline Geographic
Information System (GIS). Uniform hydraulic characteristics such as channel gradient and
alignment were used to develop the preliminary reaches, since stream reaches with uniform
hydraulic characteristics generally have uniform fish habitat features.

The stream reaches mapped based on GIS data were refined using information gathered in
a stream reconnaissance. During the reconnaissance, the preliminary stream reaches were
verified for predominantly homogenous characteristics. Each natural stream segment,
referred to as “open water course” in the map legends, was designated as a reach. This
includes sections that are obviously ditched or channelized. Some reaches were not entirely
homogenous; a reach designated as open water course, for example, may have small
sections that are piped (piped water course). Reaches which were a combination of open
water course and piped were mapped based on the predominant characteristic within their
reach boundaries.

The inventory conducted as part of the stream reconnaissance included a field survey of
significant points such as fish passage barriers, stream alignment changes, flow branch and
flow confluence locations, and selected stormwater catchbasins. A Leica GS50 global
positioning system (GPS) receiver was used to record the locations of the surveyed features.
The GPS database has been provided to the City of Shoreline. The results of the
reconnaissance and survey were incorporated into the development of the planning units.
The stream reaches for Thornton Creek are shown in Figure 2-3. The small portion of the
West Lake Washington Basin within the City limits does not contain streams.

HISTORICAL STREAM ASSESSMENT

Over the years, natural water courses have been modified into ditches or placed into pipes
as the City of Shoreline experienced residential and commercial development and
construction of its road network. Aerial photos and other historical information from
Shoreline’s Historical Museum were examined to assess the historical locations of streams
in order to help classify the current water courses. Currently, a large portion of the former
headwaters of Thornton Creek are piped water courses.
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...2. STUDY AREA DESCRIPTION

Thornton Creek Basin

Currently, Thornton Creek begins with a partially piped system just north of Ronald Bog.
Aerial photography suggests that a system of historic channels once connected Echo Lake to
Ronald Bog prior to the construction of Aurora Avenue and Interstate 5. This system could
have included Echo Lake, Ronald Bog, Paramount Park, Twin Ponds and, farther south
beyond the City limits, Jackson Park and the mouth of Thornton Creek at Matthews Beach.
It is difficult to be certain about the inclusiveness of this system. It is unlikely there would
be a connection between a typical fresh water system dependent on streams and
stormwater runoff and a bog system. Nutrient inputs from a stream would probably inhibit
bog formation.

Meridian Park

Anecdotal information points to an historical stream channel that at one time flowed south
out of the Meridian Park wetland. Close examination of a 1936 aerial photograph revealed
a linear, heavily vegetated area extending south toward Ashworth Avenue North and
NE 145th Street following the alignment of Reach TC5.

Ronald Bog

Once a former sphagnum bog and now a 7.7-acre pond/wetland complex, Ronald Bog was
created by mining operations for extracting peat moss. A 1953 aerial photograph shows the
result of post-war peat mining and shows a series of dikes and ponds where solid peat had
once been present. It appears that the former open space, west of the pond and the current
location of Meridian Park Elementary School (NE 175th Street and Meridian Avenue
North) was associated with the continuous Ronald Bog/Thornton Creek system.

Twin Ponds

Twin Ponds was also mined for peat in the post World War II era. Aerial photographs
reveal an intricate system of streams and wetlands once associated with the Twin Ponds
area.

Paramount Park

Anecdotal information suggests that a channel existed between the Paramount Park
playfield and Paramount Park. The well-vegetated nature of the area in a 1936 photograph
prevents a clear determination. The same 1936 photograph shows dense trees and shrubs
from Paramount Park south to Jackson Park Golf Course, which could indicate a water
course. A stream presently flows through Paramount Park (Thornton Creek Reach 14,
known as Littles Creek).

Hamlin Park

It is not clear whether a stream channel flowed south from 20th Place NE and NE 175th
Street. Aerial photographs suggest numerous streams flowing south from this location with
tall stands of trees between houses. Presently, an intermittent stream (Hamlin Creek) flows
through Hamlin Park (Thornton Creek Reach 17).
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LAND USE
Existing Land Use

The Thornton Creek Basin is almost completely developed, with only about 3 percent of the
basin remaining as vacant or open space. Land use in the basin is primarily single-family
residences and roads; commercial areas are the next most prevalent land use type.
Institutional uses, including Fircrest, schools and other public facilities, make up a
significant portion of the Thornton Creek Basin There is a relatively small amount of multi-
family use or apartments. Figure 2-4 shows existing land use in the basin.

The dominant feature in this portion of the Thornton Creek Basin is Interstate 5, which
separates the basin in a north-south direction. The highway and the extensive development
result in the high proportion of the basin area categorized as roads.

Impervious Surface Area Percentage

Human alteration of the landscape, including clearing, grading, paving, building and
landscaping changes the physical features that affect hydrologic and biological processes.
Soil compaction and paving reduce the infiltration and storage capacity of soils, which in
turn lessens groundwater recharge and base flows in streams. These high flow rates can
cause flooding and destroy aquatic and riparian habitat by eroding banks, removing
riparian vegetation, filling stream riffles and pools and creating debris jams. Heavy rains
can lead to a runoff process called Horton overland flow, whereby the rainfall rate exceeds
the infiltration rate, and the excess precipitation flows downhill over the surface. This type
of flow results in water rapidly reaching a stream or built conveyance system, causing more
frequent and much higher peak flow rates than would occur with the natural landscape.
These flows increase the erosive force in the creeks and can result in bank failure and
channel incision. Development not only increases peak flow rates, but also changes annual
and seasonal runoff volumes. By quantifying the percentage of the basin that is covered
with impervious surface, the rainfall-runoff relationship in the basin can be described, and
appropriate mitigating measures can be implemented.

For this report, impervious area is expressed as total impervious area (TIA), which is
defined as the amount of actual impervious area. Features included in TIA include roofs,
roads, driveways, and any other surface that prevents water from infiltrating into the
ground. This area is calculated by adding up or estimating all of the area of impervious
surfaces within a basin. TIA is expressed as a percentage of the total surface area.

The TIA was computed for each subbasin using the ArcView GIS software program.
Table 2-1 shows the estimated TIA for general land use types as defined by the City.
Knowing the amount of each existing land use type, and knowing the percent impervious
value for each land use type, it was possible to directly compute the average TIA for each
subbasin, as shown in Table 2-2.

TABLE 2-1.
GENERAL LAND USE CATEGORIES AND ASSOCIATED
PERCENT IMPERVIOUS VALUES

Land Use Percent Impervious
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...2. STUDY AREA DESCRIPTION

Commercial 87
Residential/Multi-Family 73
Public Facilities 55
Institution 57
Transportation 70
Open Space 0
Parks/Cemetery 12
Residential (Lots Less Than 5,000 SF) 57
Residential (Lots 5,000 to 7,199 SF) 40
Residential (Lots 7,200 to 10,890 SF) 36
Residential (Lots 10,891 to 21,780 SF) 28
Residential (Lots 21,781 to 43,560 SF) 19
Residential (Lots More Than 43,560 SF) 17
Source: City of Shoreline

TABLE 2-2.
EXISTING PERCENT IMPERVIOUS VALUES
FOR THORNTON CREEK SUBBASINS
Subbasin
Identification Percent Impervious
TC-A 38
TC-B 37
TC-C 45
TC-D 48
TC-E 45
TC-F 46
TC-G 45
TC-H 43
TC-1 47
TC-J 63

For this analysis, City of Shoreline staff obtained impervious surface data from a variety of
sources. King County provided data for properties whose owners pay the surface water
management utility fee. These properties encompass the commercial, multi-family
residential, public facilities, parks/cemeteries, and institution land use categories. The
County tallies the amount of impervious surface for commercial and institutional parcels to
determine the utility fee.

For the single-family residential land use, City of Shoreline staff sampled six lot-size
categories ranging from less than 5,000 square feet to larger than 43,560 square feet
(1 acre). Staff analyzed 1999 aerial photos to determine the percentage of impervious
surface for each of 130 residential parcels. From this analysis, staff calculated and applied a
percent impervious factor for six residential lot sizes. These percentages were applied to the
actual area of each single family lot in the basin to determine total impervious area for the
single family land use type. For transportation, staff chose to use a percent impervious
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value of 70 percent, based on analysis by the Snohomish County Surface Water
Management Division.

The weighted average of the existing percent impervious values for the Thornton Creek
Basin is 44 percent. The weighting includes a factor for the subbasin area. With the
exception of Subbasin TC-J, the percent impervious is fairly consistent throughout the
portion of the basin within the City limits, which reflects the mostly residential land use in
the area. Subbasin TC-J has a much higher percent impervious due to its high density of
commercial development. Since the Thornton Creek Basin within the City of Shoreline is
the headwaters of the entire Thornton Creek Basin, the high percentage of impervious
surface area will affect the entire downstream watershed.

Future Land Use

The City’s zoning plan specifies the current potential for future land use within the basin.
Current zoning, illustrated in Figure 2-5, indicates that low density residential zoning (R-6)
covers the largest area within the basin. The upper basin, however, contains the North City
Business District, consisting of commercially zoned and developed properties along 15th
Avenue NE. Multi-family zoning is located along a significant portion of the 15th Avenue
NE corridor. These areas have a large impact on the hydrology of the basin as a whole.
Additional commercially zoned areas are found in the Ridgecrest Business District (NE
165th Street and 5th Avenue NE) and in the area around NE 145th Street and 15th Avenue
NE. The Thornton Creek Basin also contains a high percentage of parkland.

With the exception of parks and open space, which are typically zoned residential but will
not be developed in the future for that use, the City’s current zoning plan was used to
estimate the maximum potential increase in the amount of impervious surface. The zoning
plan was chosen over the City’s Comprehensive Plan to estimate future land use because it
is consistent with the Comprehensive Plan Future Land Use Map but, unlike the
Comprehensive Plan, is based on specific standards for maximum impervious surface area
defined in the Shoreline Municipal Code. Table 2-3 lists the zoning categories and their
associated maximum percent impervious values, as defined in Section 20.50.020 of the
Shoreline Development Code. The future TIA analysis assumed that the basin would be
fully built-out according to the maximum allowed impervious area as specified in the City’s
Development Code.

The future percent impervious values for the subbasins in the Thornton Creek Basin were
computed using the ArcView GIS software program. Future impervious surface area was
calculated for each parcel in the Thornton Creek Basin based on the maximum allowed
impervious surface percentage for that parcel’s zone in the Shoreline Development Code,
multiplied by the area of the parcel.
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TABLE 2-3.

ZONING CATEGORIES AND ASSOCIATED
PERCENT IMPERVIOUS VALUES

Land Use

Percent Impervious

Developed Parks and Cemeteries
Open Space

Residential, 4 units/acre
Residential, 6 units/acre
Residential, 8 units/acre
Residential, 12 units/acre
Residential, 18 units/acre
Residential, 24 units/acre
Residential, 48 units/acre
Neighborhood Business
Office

Community Business
Regional Business
Industrial

Transportation ROW

North City Business District
Contract Zone

Source: City of Shoreline

15
0
45
50
65
75
85
85
90
85
85
85
95
95
70
95
85

City parks and open space were given a future percent impervious value based on studies
done in other jurisdictions and the professional opinion of staff. It was assumed that
developed parks would see additional development of impervious surfaces to accommodate
new park facilities and appurtenances, while open space areas would remain natural and
free from new development. Table 2-4 lists the percent impervious in each subbasin for full

build-out conditions using these assumptions.

TABLE 2-4.
FUTURE PERCENT IMPERVIOUS VALUES FOR THORNTON
CREEK SUBBASINS AT BUILDOUT

Subbasin Identification Percent Impervious

TC-A 53.0

TC-B 46.4

TC-C 54.3

TC-D 59.4

TC-E 56.1

TC-F 55.7

TC-G 54.6

TC-H 53.1

TC-1 55.7

TC-J 79.9
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The weighted average of the future percent impervious values for the Thornton Creek
Basin is 55 percent. As with the existing percent impervious analysis, with the exception of
Subbasin TC-J, the increase in future percent impervious is relatively uniform. Once again,
this reflects the mostly residential land use in the area. Since Subbasin TC-J is highly
commercial, its increase in percent impervious under future conditions is higher than that
of the other subbasins.

CLIMATE

The characteristic weather of the Thornton Creek Basin is typical of the mild, mid-latitude
coastal climate of the Pacific Northwest, moderated by marine air from the Pacific Ocean.
In the summer, temperature ranges from the 70s to the 90s during the day and drops to the
60s at night. In the winter, temperatures average in the 40s during the day and 30s at
night, with occasional cold spells and temperatures in the low 20s.

Precipitation in the study area is influenced by the moist marine air, which, when lifted
and cooled by the mountains as it moves inland, causes persistent cloudiness and
precipitation, resulting in an average of about 40 inches of precipitation annually.
Snowstorms occur rarely, often followed by warming temperatures and rain. The frozen
ground is unable to absorb the snowmelt and rainfall, which can cause severe flooding, as
during the 1996 holiday storm. Most of the rain falls during the wet season, approximately
October to May, usually with low intensity but long duration. While the prevailing winds
come from the southwest, there are occasional severe storms from the north.

GEOLOGY AND SOILS

Surveys of both surficial geology and soils were examined for this report. Surficial geology
develops from geologic activity (glacial advance and retreat for example), while soils develop
as the geologic units in the area weather. Since the soil layer in an area can be very thin in
areas of erosion, the geologic layer is often found at the ground surface, and is often
incorrectly referred to as a soil layer. Since the geologic layer often dominates the
infiltration and seepage characteristics of an area, as well as its tendency for erosion, a
more complete description is provided below. Figure 2-6 shows the geologic units of the
Thornton Creek Basin.

Geology

The Thornton Creek Basin’s topography results from sedimentation, folding, volcanic
activity and glacial advances and retreats. Glacial activity from 2.5 million to 11,000 years
ago caused glacial scour, till and outwash. Vashon till, often referred to as hardpan, is an
impermeable layer formed by glacial compression that contains clay and fine sediment and
is associated with higher runoff rates. This geologic layer is found in most areas of the
basin. Outwash consists of rocks and soil deposited by advancing and retreating glaciers.

A sandy layer known as Esperence sand is found south and east of Ronald Bog and along
NE 175th Street. Esperence sand is a fine to coarse sand deposit with some small pebbles
and gravel. Esperence sand is highly permeable and easily erodible. It is best noted by its
tendency to slough at an angle of repose of 30 to 45 degrees, especially when dry (Brown
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and Caldwell 1979). Along Littles Creek above NE 145th Street in Paramount Park are
layers of Younger alluvium referred to as Vashon recessional sand and gravel (SPU 2000).

Till is resistant to infiltration and provides the best locations for retention/detention
mitigation projects. The sand and gravel layers have high infiltration rates and are best
suited as locations for infiltration ponds. Caution should be used in locating infiltration
ponds; surcharging the groundwater table in areas prone to slides can accelerate the
erosion process or lead to a catastrophic landslide.

Soils

The soil types present in the Thornton Creek Basin were summarized from the soil survey
compiled in 1952 by the U.S. Soil Conservation Service (SCS). Thornton Creek Basin’s
dominant soil is Alderwood gravelly sandy loam, which is found in approximately
88 percent of the basin. Alderwood soils can drain slowly during heavy rains and cause
rainfall to pond or run off in sheet flow. The rest of the soils, found in 3 percent or less of
the total basin area, include: Norma fine sandy loam, Everett gravelly sandy loam,
Greenwood peat, Mukilteo peat, and Rifle peat. The peat soil types are hydric soils
frequently supporting wetlands. The peat soils are predominantly located in Twin Ponds
and Ronald Bog parks.
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3. DRAINAGE CHARACTERISTICS

Three primary drainage courses compose the Thornton Creek drainage within the City of
Shoreline. The Thornton Creek main stem includes the drainage from Ronald Bog and
Meridian Park to Twin Ponds and contains the largest amount of open water course
reaches. Littles Creek includes the drainage through Paramount Park. Hamlin Creek
includes the drainage through Hamlin Park. These streams contain long portions of piped
water courses.

The Thornton Creek drainage system within the City of Shoreline contains primarily piped
and channeled stormwater conveyance. Natural water courses are largely absent from the
upper basin because the drainage pattern has been altered by humans to the point where
most historical features are difficult to discern. Many wetlands have also been filled. With
the loss of these natural habitat features, important areas where stormwater runoff could
be naturally stored and infiltrated to reduce peak flows were lost. Construction of
Interstate 5 and peat mining in Ronald Bog and Twin Ponds significantly altered the
hydrologic cycle and destroyed much of the natural wetland and riparian habitat.

The piped stormwater conveyance systems that dominate the wupper basin and
accommodate much of the runoff from this area drain into Thornton Creek or one of its
tributaries. Over the years, urbanization of the drainage basin without mitigation to
address runoff impacts has increased erosion and sedimentation due to increased peak
flows. Urbanization has also eliminated or severely impacted fish and wildlife habitat as
former streams were placed in pipes, other streams were channelized and riparian habitat
was removed. These changes have resulted in a loss of open water courses and degradation
of the remaining sections. Housing development along the stream banks has further
degraded the natural environment around the remaining sections of open water courses of
Thornton Creek.

STREAM SYSTEM
Thornton Creek Main Stem
Ronald Bog

Thornton Creek’s north branch begins near the intersection of North 180th Street and
Corliss Avenue North. This drainage flows into Ronald Bog at the southeast corner of the
intersection of North 175th Street and Meridian Avenue North. Although Ronald Bog is
frequently referred to as the headwaters of the north branch of Thornton Creek, the actual
headwaters consist of wetland, groundwater and surface water flows in the vicinity of
Cromwell Park that are piped to Ronald Bog.

Ronald Bog, a 7.7-acre pond including associated wetlands (1 acre), maintains open water
year-round; the surrounding land was developed into Ronald Bog Park in 1973. The bog
drains over 716 acres of land, primarily residential neighborhoods. Historically, the area
around Ronald Bog, Twin Ponds and Meridian Park was a large peat bog. The pond at
Ronald Bog has straight edges, evidence that it was created by excavation of peat deposits
in the 1950s. Recent studies indicate that the pond bottom consists of an impermeable layer
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of soil (Otak December 2001). Outflow from the pond is regulated by a 30-inch-diameter
pipe extending over 1,000 feet, which has a reverse grade due to settling. This pipe is in
poor condition and contributes to flooding in the area immediately south of Ronald Bog.

Twin Ponds

Twin Ponds is approximately a mile south of Ronald Bog, southwest of the intersection of
1st Avenue NE and North 155th Street. Between Twin Ponds and Ronald Bog, the
Thornton Creek main stem flows generally south along and through the Interstate 5
corridor. This north branch of Thornton Creek passes through backyards, roadside ditches
and culverts after exiting the piped segment which runs south of Ronald Bog (Reach TC12).
Further downstream, the creek (Reach TC10) flows through pipes under the solid waste
transfer station and the Metro bus facility.

Throughout this area, the gradient is flat and flooding is common (SPU 2000). The channel
is fairly narrow and the natural section of creek (Reach TC11) is overgrown with
blackberries and other vegetation. There is very little flow in this reach and residents of the
area report fish sightings on rare occasions. None of the sightings have been documented by
City or state staff. The substrate contains a high proportion of unconsolidated, organic
material similar to the peat found in Ronald Bog and Twin Ponds Park.

Approximately, 21 acres of land adjacent to Twin Ponds has been developed into Twin
Ponds Park. Twin Ponds consists of two ponds of about 2 acres each. The two ponds were
created in the 1950s when peat was excavated from the site. Both ponds maintain open
water year-round. Several wetlands are located near the edge of the ponds occupying
2.4 acres.

Approximately 1,300 acres of land, primarily residential neighborhoods, drain into the
ponds. The north pond collects drainage from the Thornton Creek main stem, which
originates north of Ronald Bog in the area of Cromwell Park. The south pond also receives
drainage from Evergreen Creek (Reach TC4) which is the lower portion of the Meridian
Park drainage system.

The outlet of the south pond regulates the water flow through the park. Downstream from
Twin Ponds, the creek passes through a small wetland called Peverly Pond and eventually
through a concrete-lined channel into a 1,500-foot long 72-inch culvert under Interstate 5,
where it emerges as an open channel in the City of Seattle’s Jackson Park Golf Course
(King County 1987).

Meridian Park Drainage

The Meridian Park drainage system comprising Thornton Creek’s west branch originates
north of Meridian Park, flows as an open water course (Reach TC6) through the Meridian
Park wetland (WL-K) and runs south to North 152nd Street in a pipe (Reach TC5). From
North 152nd Street, the drainage flows east; the system daylights just east of Burke
Avenue North at Evergreen School, where it becomes Evergreen Creek (Reach TC4).
Evergreen Creek flows into the southwest corner of Twin Ponds.
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Littles Creek

On the east side of Interstate 5, Littles Creek (Reach TC14) flows south to Thornton Creek,
generally following 11th Avenue NE. This tributary originates as a piped system near
NE 174th Street and 14th Avenue NE and collects drainage from mostly residential areas
(Reach TC15). A retention pond with a pumped overflow at the southwest corner of
170th Street NE and 15th Avenue NE drains to Littles Creek.

Prior to leaving the City of Shoreline, the tributary passes through Paramount Park (Reach
TC14). A wetland system (WL-F) of approximately 6.9 acres is located in the southern
portion of the Paramount Park Open Space. Past and ongoing wetland enhancement
projects in Paramount Park include the creation of two open water ponds in a previously
filled area. Although subject to urban pollutants in the runoff, the wetland quality appears
good and it provides some flow attenuation and water quality enhancement (King County
1987).

Hamlin Creek

The Hamlin Creek system joins the Thornton Creek main stem near 20th Avenue NE just
south of NE 130th Street south of the City limits. The upper drainage for Hamlin Creek
consists of an east and west stem that join on the Fircrest campus. The drainage for the
west stem originates near NE Serpentine Place, south of NE 177th Street; the east stem
begins southwest of the intersection of 23rd Avenue NE and NE 165th Street. The drainage
in both the east and west stems is mostly piped.

The west stem flows through Hamlin Park as an intermittent stream (Reach TC17)
carrying primarily runoff during rain events until discharging to the piped system at the
south of the park (Reach TC16). The east stem begins with a short section of pipe and
continues as an open water course to NE 160th Street. Below NE 160th Street, the system
1s piped to its confluence with the west branch. This drainage area covers 326 acres within
the City of Shoreline. It includes Hamlin Park, a large forested park, adjacent commercial
and educational facilities, and the surrounding residential neighborhood.

CONSTRUCTED STORMWATER FEATURES

As with other basins in Shoreline, stormwater conveyance in the Thornton Creek Basin,
including Littles Creek (Reach TC14), Hamlin Creek (Reach TC17) and the Thornton Creek
main stem, is primarily a combination of large culverts under major roads, smaller
networks in residential areas, and open roadside ditches. Located on the main stem, Ronald
Bog, Twin Ponds and Peverly Pond provide some storage to attenuate downstream flows;
however, the available storage volume is insufficient for large events. Similarly, the
wetland areas in the Paramount Park Open Space can provide some storage to attenuate
downstream flows. The main constructed stormwater features are as follows:

. Pump Station 25 Drainage
. Retention pond and Pump Station 30 at NE 170th Street and 15th Avenue NE
. Detention facility at NE 175th Street and 10th Avenue NE
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Pump Station (PS) 25 Drainage
Rasmussen and Huse (1987) describe the PS 25 drainage as follows:

“There is a closed drainage depression located west of 5th Avenue NE in the
vicinity of NE 178th Street and 2nd Place NE. This drainage depression has
an area of approximately 12 acres that drains to a stormwater detention
basin located to the east of the 2nd Place NE cul-de-sac. From that point, a
stormwater pump station (PS #25) transfers the stormwater from the
detention basin to a catchbasin located on a stormwater interceptor
(Serpentine Place Interceptor). The Serpentine Place Interceptor begins at
the junction of 5th Avenue NE and NE Serpentine Place, runs under
Interstate 5 at NE 175th Street and discharges into Ronald Bog.

There are two other basins that discharge into the Serpentine Place
Interceptor. The larger sub-basin, approximately 120 acres, extends from
Interstate 5 on the west to 15th Avenue NE on the east, and from NE 172nd
Street in the south to NE 185th Street in the northeast. The third subbasin
that contributes to the Serpentine Place Interceptor (the Serpentine Place
South drainage area) is the north facing hillside located to the south of
Serpentine Place between 3rd Avenue NE and 8th Avenue NE. The
Serpentine Place South drainage area drains approximately 18 acres into
Ronald Bog.”

Retention Pond at NE 170th Street and 15th Avenue NE

The NE 170th Street and 15th Avenue NE retention pond is at the southwest corner of the
intersection of NE 170th Street and 15th Avenue NE. The pond is approximately one-half
acre in size and can store up to 8 feet of water during major storms. The pond was designed
with capacity to control the 25-year, 24-hour storm event. A pump is automatically operated
with a float switch to activate when the water level in the pond reaches design capacity to
protect against flooding of NE 170th Street and nearby homes. If the stormwater inflow
during a storm exceeds the capacity of the pond, water from the pond is pumped (Pump
Station 30) through an overflow pipe to a ditch on the south side of NE 169th Street. This
ditch ultimately drains into Thornton Creek via Littles Creek.

Detention Facility at NE 175th Street and 10th Avenue NE

During storm events, flooding occurs near the intersection of NE 175th Street and
10th Avenue NE. King County constructed a detention facility on private property just off
NE 175th Street between 11th and 10th Avenues NE. Stormwater, primarily from the
North City Business District, flows west along NE 175th Street during storm events and
north along 10th Avenue NE. Otak’s analysis for the Ronald Bog project includes
addressing the flooding associated with this drainage system.
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This chapter addresses habitat characteristics in the Thornton Creek Basin. Streams are
described by individual reach. In addition, fishery habitat is addressed including definite
and potential barriers to fish access. Significant wetlands are described. Riparian and
terrestrial habitat are also addressed, as well as species of concern under state and federal
regulations.

STREAM HABITAT

A stream reconnaissance in the spring and summer of 2001 evaluated aquatic habitat in
the Thornton Creek Basin. The Tri-County Urban Stream Baseline Evaluation Method
(USBEM; R2 Resource Consultants 2000) was adapted for the stream reconnaissance. The
USBEM provides a protocol for determining a stream’s suitability as habitat for a selected
salmonid species. Time and cost precluded utilizing the full protocol. The report and data of
this assessment are provided in full in Appendix A. A summary of the aquatic habitat
conditions within each reach is provided below.

Stream Channel Modifications

Most of the stream reaches are modified with a variety of structures, such as weirs, asphalt
substrate, bank armoring, culverts, bridges and artificial ponds. Figure 2-3 shows the
locations of definite fish passage barriers. In many reaches, most of the native riparian
vegetation has been removed for landscaping with ornamentals and grass or for home
gardens. The level of channel and watershed alteration is high for the watershed as a whole
and for all the reaches.

Benthic Invertebrate Analysis

Three benthic invertebrate samples were collected at suitable locations along Thornton
Creek. The results of the sampling are presented in Table 4-1. All samples collected had a
density of less than 150 organisms per square meter, made up of only 3 to 5 taxa or orders
of invertebrates, most of which were tolerant to environmental stress and unstable
habitats. The dominant taxon in each sample made up at least 40 percent of the total
number of organisms, indicating poor diversity. All samples were rated poor relative to
biointegrity based on the low diversity of species and dominance by more tolerant species.

4-1



Thornton Creek Basin Characterization Report...

TABLE 4-1.
DATA SUMMARY FOR BENTHIC INVERTEBRATE SAMPLING
Total No. of Total No. of Benthic Invertebrate
Reach Organisms Taxa EPT No.2 Bioassessment?
TC7 103 4 1 38
TC11 84 4 1 38
TC14 133 5 1 42

a. Number of taxa present in sample that are in the orders of Ephemeroptera, Plecoptera, and
Tricoptera, or preferred salmon prey species.

b. Biomonitoring protocol for assessing benthic invertebrate communities developed by
Aquatic Biology Associates, Inc. (March 1996). Rankings are as follows:

* 90-100 Very High—Very high habitat complexity, biotic integrity, taxa richness,
percent of cool adapted fauna, number of more specific microhabitat related taxa; low
number of tolerant taxa

+ 80-89 High—High as above, low number of tolerant taxa

*  60-79 Moderate—Moderate as above, some habitat limitations

*  40-59 Low—Low as above, significant habitat and water quality limitations

+ <40 Severe—Severe departure from ideal conditions.

The benthic invertebrate bioassessment revealed that 2 out of the 3 samples contained an
invertebrate community composed of a very low diversity of species as indicated by an index
number less than 40. The species present in the greatest numbers were those that are
tolerant of toxic conditions. TC11 had a very sandy, unstable substrate and a severely
stressed habitat as a result of sediment input. It is likely that these conditions, including
streambed instability, prevent a diverse and rich benthic invertebrate community from
becoming established. TC7 contained silt and gravel substrate with poor embeddedness.
Embeddedness is a qualitative measure of the amount of fine material clogging stream
gravels and reduces fitness for spawning. TC14 was one of only three reaches in the City
with a fair habitat rating (see Appendix A); the slightly higher index number could be
indicative of this.

Given the community structure observed, it is possible that other limiting factors are
present, such as significant levels of pollutants, which would greatly diminish the ability of
Ephemeroptera, Plecoptera, and Tricoptera to survive. This species diversity could also be
an indication that, although habitat conditions are not suitable for a diverse assemblage of
benthic invertebrates, they have the potential to become suitable with the proper
enhancement and protection including primarily peak flow reduction.

Definite conclusions cannot be made from this single sampling event. The City has an
ongoing water quality monitoring program to accumulate more data regarding the health of
City streams.

Reach Habitat Descriptions
Figure 2-3 shows the reaches of the Thornton Creek system and indicates whether they are

an open water course or piped water course. The stream habitat condition found in each
reach during the stream reconnaissance using a customized version of the Tri County
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Urban Stream Baseline Evaluation Method (R2 Resource Consultants 2000) is described
below and in more detail in Appendix A.

Thornton Creek Reach 1

Thornton Creek Reach 1 (TC1) crosses under Interstate 5 through a 1,500-foot long 72-inch
diameter culvert from the City limit to the beginning of Reach TC2 and is completely piped.
For this reason, no data were collected.

Thornton Creek Reach 2

Thornton Creek Reach 2 (TC2) is a concrete-lined open water course extending from the
outlet of Peverly Pond (WL-E) to a culvert under Interstate 5. It is contiguous with TCS.
Peverly Pond and TC3 flow over a concrete sill into the channel which is formed by TC2
and TC8 at their juncture. TC2 possesses dense riparian vegetation including willow, alder,
cottonwood and Douglas fir along with a variety of shrubs including blackberry and
salmonberry. Although the width of the vegetated banks is relatively narrow (~10-20 feet),
it supplies large wood to the open water course which provides cover and insects for fish.
The channel bottom is highly silted with no gravels apparent. Although the reach is
concrete lined, the banks consist of soil where grasses and other herbs have taken root. The
concrete is not readily observable. There is a thick orange and brown substance several
inches thick and one square foot in area on the bank opposite the sill. On March 30, 2004
the depth of water was approximately 12 inches with a temperature of 50 degrees F.

Wetland Resources (2000) documented cutthroat trout, coho salmon and aquarium billfish
in this reach during a wetland evaluation of the area. The Interstate 5 barrier is impassible
for juvenile fish; it is likely that the coho salmon is a plant from a classroom program. City
staff observed fish of unknown species on August 28, 2003 and a water depth of 2 feet.

Thornton Creek Reach 3

Beginning at the southeast corner of Twin Ponds (WL-D), Thornton Creek Reach 3 (TC3)
extends across 1st Avenue NE and ends at the western end of Peverly Pond (WL-E), a
pond/wetland area between 1st Avenue NE and Interstate 5. Riparian conditions along this
reach were poor due to the low density and young age of the vegetation and a large
infestation of Japanese knotweed. However, vegetation was suitable for stabilizing banks,
which were rated good. Substrate was muck, embeddedness was rated poor, and no pieces
of large wood (LW) or pools were observed. Glide habitat (smooth stretches of flowing
water) was dominant. The channel had good sinuosity and connections to side channels and
wetlands. A culvert beneath 1st Avenue NE may limit fish passage at low flows. Passage
into the south pond of Twin Ponds Park is good.

Thornton Creek Reach 4

From the southwest corner of Twin Ponds, Thornton Creek Reach 4 (TC4, Evergreen Creek)
extends to the northwest corner of the Evergreen School property, where it enters a 40-inch
culvert. Students constructed a wetland as part of the stream system where the stream
enters the culvert under Meridian Avenue and planted riparian vegetation along this
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segment of stream. The students were recognized by the National Wildlife Federation for
this work.

A detention pond that drains to this reach lies just north of the wetland. Between Meridian
Avenue and Twin Ponds, the channel is very poorly defined. Both the north and south sides
of the open space had depressions, which appeared to be wetlands. The north side had more
of a defined channel with a mud bottom. No flowing or standing water was present during
the surveys. The area was dominated by non-native species and had moderate forest cover.
The dominant riparian species was reed canarygrass, but several native species were also
present, including willow and red alder. Bank condition was rated poor, since much of the
bank area was exposed or artificially hardened. Overall, this reach rated poor for habitat
quality.

A 36-inch diameter culvert accessible to fish crosses under a trail along the west side of the
south pond. Fish passage through the open space is likely limited to high flow events, since
low flows appear to disperse into the wetland area.

Thornton Creek Reach 5

Thornton Creek Reach 5 (TC5) begins at the upper end of Reach 4 and may have several
branches extending as far as Stone Avenue North. It is primarily a piped water course, with
channelized grass-lined and concrete-lined sections. No data were collected for this piped
reach.

Thornton Creek Reach 6

Thornton Creek Reach 6 (TC6) flows through Meridian Park as an open water course. It
expands into a small wetland (WL-K) in the park prior to being piped under North 167th
Street, where Reach TC5 begins. The creek, approximately 3 feet wide in its defined
channel, has a muddy substrate and moderately good riparian habitat consisting of willow
trees and salmonberry. Patches of sedge and reed canarygrass occur on portions of the
banks. A staff gauge has been placed in the creek. The stream exits the wetland complex
through a 48-inch culvert under a trail constructed of fill.

Thornton Creek Reach 7

Thornton Creek Reach 7 (TC7) lies between the north inlet of the north pond and a
diversion structure adjacent to Interstate 5. Overall, riparian area was given a poor score
since immature trees and shrubs were sparse and many non-native plants were present.
Substrate consisted of both silt and gravel, but embeddedness was rated poor. Due to bank
hardening and sparse bank vegetation, bank condition was also rated poor. Benthic
invertebrate diversity was rated poor.

The stream flows through a series of culverts in the park north of the ponds. The
northernmost culvert (24 inches in diameter) crosses beneath North 155th Street.
Passability is unknown since the upstream end of the culvert could not be accessed. The
middle culvert passes beneath a pedestrian trail and consists of three 18-inch pipes. A
jumping height of 20 inches and higher downstream flow velocity likely prevents juvenile
fish passage. Quarry spalls are present at the downstream end of these rusting culverts.
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The southernmost culvert, a 40-inch pipe, also passes beneath a pedestrian trail. It has a
6-inch jumping height and a plunge pool that slows downstream velocity; it is not likely to
be a fish passage barrier.

The reach continues north, crossing North 155th Street in a pipe, continues for a short
stretch as an open water course until piped under a residence, and then runs through the
backyard to a pipe extending east to the diversion structure adjacent to Interstate 5. This
diversion structure is the juncture and northern terminus for Reach TC7 and Reach TCS.
The stream flows through a constructed concrete-lined pond in the backyard of a residence
on North 155th Street (SPU 1999). This section of the reach could not be evaluated due to
the lack of access to the property.

Both City and WDFW staff observed one steelhead in Reach TC7 on February 4, 2004 in
approximately 2 feet of water just north of North 155th Street. The steelhead,
approximately 27 inches long, had minor abrasions, but seemed to be in good health.

Thornton Creek Reach 8

Thornton Creek Reach 8 (TCS8), a channelized open water course, begins at Peverly Pond
west of Interstate 5, runs north along the highway under North 155th Street, and ends at
the diversion structure near property at the northeast corner of St. Barnabas Church. TC8
has a thick growth of riparian vegetation, primarily Himalayan blackberry and nightshade
with cottonwood, Douglas fir, alder and willow saplings scattered throughout. The woody
vegetation 1s growing along the banks of the channel . Water parsley, cattail and veronica
grow in the sediment within the channel. All three plants are obligate wetland plants and
require saturated soil for growth. Trees become more abundant and larger as the channel
passes behind the Aegis facility.

Several hundred feet south of North 155th Street, the channel contains saturated
sediments about 30 inches in depth. An oily sheen was present. The whole area from bank
to bank (approximately 5 feet) was wet with one inch of water evident in places, although
no significant precipitation has fallen for several months prior to this observation (August
28, 2003). Water temperature was 48 degrees F with an ambient temperature of 56 degrees
F. The source of the water is probably a high groundwater table as Twin Ponds was
historically mined for peat and the channel bottom is several feet below the bottom of the
main stem of Thornton Creek which runs parallel and approximately several hundred
yards to the west of TC8. In addition, City staff found that, during rain events, runoff from
Interstate 5, First Avenue NE and areas east of Interstate 5 flow into TC8. No flow was
evident at this location because of the thick growth of vegetation in the channel. It became
apparent that a diffuse flow was occurring after examining a portion of the channel further
to the south. Near the concrete sill, there was several inches of flow occurring over a bank
width of 3 feet. It is likely that the flow was more apparent in this section of TC8 because of
a more defined channel with terraced banks within the concrete channel. Bottom substrate
was covered with silt. Similar to TCZ2, there is a dense growth of vegetation on each bank.

Based on a 1963 agreement with local property owners, the diversion structure at the north
end of TC8 and the channel which comprises both TC8 and TC2, was constructed by the
Washington Department of Transportation to divert flows over 17 cubic feet per second
from the main stem portion of the stream, which passes through Twin Ponds, and discharge
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it back to the main stem at Peverly Pond just below the concrete spillway. A flow study
conducted by City staff shows diversion into this ditch occurs only at extreme rainfall
events.

Thornton Creek Reach 9

Thornton Creek Reach 9 (T'C9) begins at the diversion structure north of North 155th
Street and, proceeding north as a channelize open water course, ends at a small
pond/wetland area just south of the Metro Bus Barn and north of North 162nd Street. The
stream discharges from a 4-foot concrete culvert on the south side of the bus barn into the
wetland. The properties at 2320 North 156th Place and 2322 North 158th Street were
accessed to view this reach, which has a bank-full width of approximately 20 feet and a
6-inch water depth. Fencing prevented access to much of the channel itself. This open water
course was concrete- and/or riprap-lined with a heavily silted bottom. Similar to TC2 and
TCS8, this reach has developed wetland habitat in places signified by cattails and water
parsley. Riparian vegetation, in relatively narrow strips on each bank, consists primarily of
blackberries, reed canarygrass and willow and cottonwood saplings.

Thornton Creek Reach 10

Thornton Creek Reach 10 (TC10) is almost entirely piped. TC10 is piped west and north
under the Metro Bus Barn and opens to a short open water course north of the Metro Bus
Barn prior to joining TC11. Low flows and the long pipe length could impede fish passage.

Thornton Creek Reach 11

Thornton Creek Reach 11 (T'C11), an open water course, extends north through private
property, connecting to the piped outlet of Ronald Bog. Non-native species, noxious weeds
and artificial armoring are evident along the banks. No LW was present. The substrate
consists primarily of fines. No pools are present in this reach. Benthic invertebrate
diversity was rated poor.

A 60-inch culvert crossing beneath North 167th Street has no jumping height and is not a
velocity barrier. Low flows occurred during surveys (less than 1 inch deep). The low flows,
coupled with culverts, are potential barriers to fish passage.

Thornton Creek Reach 12

Thornton Creek Reach 12 (TC12) is a piped segment serving as the outlet to Ronald Bog.
Because of a reverse slope and disrepair due to settling, this section backs up flow and
causes flooding during heavy rains. Otak (December 2001) recommended constructing an
open water course along this reach, which would enable a larger flow to traverse this area
and reduce flooding potential. The long outlet pipe and associated catch basin may prevent
fish passage.

Thornton Creek Reach 13

Thornton Creek Reach 13 (TC13) is north of Ronald Bog, from North 175th Street to North
180th Street. This piped reach runs through a highly developed area.
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Thornton Creek Reach 14

Thornton Creek Reach 14 (TC14) runs as Littles Creek through Paramount Park, where a
series of wetlands, ponds and connecting channels occur. Most of the data collected at this
palustrine open water course indicated ratings of good or fair. Riparian species were
immature native conifers or hardwoods, bank condition was good due to sufficient bank
vegetation and sparse armoring, and pool frequency was fair. Gravel and quarry spalls
were present in the lower end of the reach. Benthic invertebrate diversity was rated poor.
Overall, this reach is one of only three reaches in the City given a fair rating.

Paramount Park contains a diverse vegetation community, including watercress in portions
of the stream and red elderberry, red osier dogwood, Indian plum, skunk cabbage, hardstem
bulrush, slough sedge and a variety of ferns in the wetland and riparian corridor.

Beginning at 12th Avenue NE, the stream flows west out of a pipe, turns south as it enters
the eastern edge of Paramount Park Open Space, splits, and flows south in two channels.
The east channel, including flow from Wetland WL-I through a short segment of open water
course, crosses beneath a pedestrian trail in a culvert that allows fish passage. It then
enters a pond, seeps into a wetland, enters a second pond, and reconnects with the west or
main channel (Littles Creek).

The two ponds were constructed by local volunteers to enhance the wetlands under a Water
Quality Block Grant awarded by King County Department of Natural Resources. In
addition, the volunteers cleared invasive plant species, planted native vegetation, placed
large wood in the ponds and along the stream courses, and established an interpretive trail
emphasizing the importance of water quality and wetlands. These volunteers diverted the
flow from an old King County detention facility into a constructed channel to feed the
wetland ponds. Small channels connect each pond with both channels.

The west channel, which is Littles Creek proper, flows west through a City-owned drainage
tract with landscaping and property improvements on each side. This section is prone to
flooding. The west channel then turns south and enters Paramount Park. It enters a
wetland and then crosses beneath the pedestrian trail via a culvert. It continues south until
it reconnects with the east channel.

Thornton Creek Reach 15

Thornton Creek Reach 15 (TC15) extends from North 150th Street to a detention pond at
North 170th Street and 15th Avenue NE. A piped segment drains the Paramount Park
playfield. It is alternately piped and channelized. Because the piped portion is longer than
the open water course portion, this reach was mapped as a piped water course.

Thornton Creek Reach 16

Thornton Creek Reach 16 (T'C16) is east of 15th Avenue NE. Two primarily piped branches
extend from Hamlin Park, join north of NE 150th Street and continue past the Shoreline
City limit at NE 145th Street to join the main Thornton Creek system. There is a small
portion of open water course along this reach. Because of the preponderance of piping, this
reach was mapped as a piped water course.
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Thornton Creek Reach 17

Thornton Creek Reach 17 (TC17) flows through Hamlin Park as an intermittent open water
course beginning at a pipe on the park’s northern boundary (TC18) at NE 165th Street and
18th Avenue NE.

Thornton Creek Reach 18

Thornton Creek Reach 18 (TC18) is a piped reach extending from the northern boundary of
Hamlin Park north to NE 177th Street.

Thornton Creek Reach 19

Thornton Creek Reach 19 (T'C19) is an open water course which flows into the southeast
corner of Ronald Bog after flowing through the northeast portion of the park and along
Interstate 5 as a roadside and channeled open water course (TC20). Riparian cover is fair
primarily because of the alder trees along the banks; the shrub layer consisted of
blackberry. Substrate consisted of mud and sand supporting a thick growth of algae. Oil
sheen was common throughout this reach.

Thornton Creek Reach 20

Thornton Creek Reach 20 (TC20) is also a roadside and channeled open water course with a
piped portion under North 175th Street that follows the west side of the Interstate 5 off
ramp and enters Ronald Bog Park at the northeast corner. The section through the park is
heavily vegetated with blackberries. No pools or large wood was evident. North of North
175th the channel bottom was concrete; south of the street the bottom consisted of grass. A
small trickle of water was evident.

Thornton Creek Reach 21

Thornton Creek Reach 21 (T'C21) is primarily a piped reach with a relatively small open
water course section in a small ravine. The piped segment runs through Ridgecrest Park,
under Interstate 5 and joins TC9.

FISHERIES

The following discussion summarizes the Fish Utilization in City of Shoreline Streams
report (Appendix C) as it relates to the streams in the Thornton Creek Basin.

Stream walks were conducted on Thornton Creek in February, April, May, August and
October of 2001 to assess fish utilization. The fisheries assessment focused on the presence
of salmonids (resident cutthroat trout and anadromous salmon) within the basin.
Figure 4-1 summarizes life cycle timing for fish in Thornton Creek and when certain
species are in residence. Both coho salmon and searun cutthroat trout spend their first year
rearing in Thornton Creek prior to outmigration. Resident cutthroat trout reside in the
stream throughout their life cycle.
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Timing of Freshwater Life Phases

Species
Freshwater Life Phase

Aug Sep Apr May

Summer-Fall Chinook
Upstream migration
Spawning
Intragravel develop.
Juvenile rearing
Out migration

Chum
Upstream migration
Spawning
Intragravel develop.
Juvenile rearing
Out migration

Coho
Upstream migration

Spawning
Intragravel develop.
Juvenile rearing
HEEEEannl
Searun Cutthrout ---
Upstream migration

Spawning -
Intragravel develop.

Juvenile rearing
. Out migration

Figure 4-1. Life Cycle Timing for Fish in Thornton Creek Basin (Adapted from Williams 1995)

As documented by the Salmon Watchers Program and the Thornton Creek Watershed
Characterization Report (Seattle Public Utilities 2000), Thornton Creek supports a limited
population of coho salmon. In addition, sockeye have been observed in the lower reaches, as
well as adult and juvenile chinook salmon (Weitkamp & Ruggerone 2000). A culvert under
Interstate 5 prevents juvenile and most adult salmonid fish access. The Reconnaissance
Assessment for WRIA 8 (GLWTC 2001) notes that chinook, coho, sockeye salmon and
coastal cutthroat, steelhead and rainbow trout have been observed in Thornton Creek.

Chinook salmon prefer larger streams, and adult chinook observed near the mouth of
Thornton Creek may have been fish searching for their home stream. There is no
documented evidence of chinook spawning in the creek. Juvenile chinook that have been
observed in the stream may be fish that were planted as part of the Washington
Department of Fish and Wildlife “Salmon in the Classroom” program. The size of the
juvenile chinook indicates these fish may be 2-year old fish. Washington Trout staff who
have conducted surveys in the Puget Sound area indicate they have observed 2-year old
chinook in several watersheds in Western Washington. Within the City of Shoreline, the
presence of juvenile migratory salmon, including coho and chinook, is likely the result of
releases by students.
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Nonanadromous salmonid species have been sited in the creek. During a field investigation,
a 10-inch cutthroat trout was observed near where the stream crosses NE 155th Street
(TC7). In addition, Seattle Public Utilities (2000) indicates the presence of cutthroat trout
throughout Thornton Creek.

To determine whether juvenile salmonids were using Twin Ponds, a minnow trap baited
with salmon eggs was placed in Twin Ponds in May and fished for 48 hours. No fish were
captured. However, observation of the aquatic benthos in the creek as it enters the upper
pond revealed mayfly and stonefly nymphs. In addition, gammarid shrimp were observed in
the pond. These are all excellent sources of food for juvenile and adult salmonids.

The general quality of Thornton Creek is well documented in the SPU study; the following
summarizes the basic condition of the creek in relation to its use by fish and wildlife:

. “Like most urban streams, Thornton Creek does not offer prime habitat for
fish. Significant problems affecting fish survival include high storm flows,
channelized banks, sedimentation, lack of food, poor water quality, high
temperatures, low dissolved oxygen levels, barriers to passage, inadequate
in-stream wood and rock structures, and lack of refuge, spawning and
rearing areas.”

A stream walk of Thornton Creek downstream of the Shoreline City limit was undertaken
on October 5, 2001. The walk included the area downstream of, and including the southern
portion of, the Jackson Golf Course. Significant numbers of juvenile coho or cutthroat were
observed. A large freshwater pond supplied with well water discharges into Thornton
Creek. Large trout in the pond system are confined by a screened outlet. Flow was low
above the pond; there appeared to be several blockages to juvenile fish migration in this
area of the golf course. These blockages may not be a problem for adults during the winter,
as water volume increases.

Fish use has been documented in TC2 and TC7. Wetland Resources Incorporated (2000)
documented cutthroat trout, coho salmon and aquarium billfish in TC2 during a wetland
evaluation of the area. Because the Interstate 5 barrier is impassible for juvenile fish, it is
likely that the coho salmon was from the Salmon in the Classroom program. A more recent
observation by City staff (August 28, 2003) also documented fish of unknown species.
Because TC2 and TCS8 are contiguous, it is likely that fish also use this reach. Spawning
habitat is poor because of the heavy siltation in both reaches; however, the water depth and
cover would allow rearing. TC8 is off the main stem and would also allow refuge from heavy
flows in the main stem during rain events. As noted above, both WDFW and City of
Shoreline staff observed one steelhead on February 4, 2004 in a small pool in TC7, just
north of North 155th Street.

Seattle Public Utilities (2000) summarized various fish sampling efforts dating from 1981.
Chinook, coho and chum salmon and steelhead have all been documented, primarily in the
lower portions of the stream and outside the Shoreline City limits. Chinook fry and rainbow
trout were documented near Twin Ponds. The study notes that the chinook fry were
probably released into the system. Carp and sunfish were found in Ronald Bog. City of
Shoreline staff observed largemouth bass in Ronald Bog during late spring of 2001.
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Although not as extreme in other basins, high peak flows resulting from extensive
impervious surface areas in the Thornton Creek Basin lead to bank erosion, sedimentation
and the filling of pools and riffles in various stream reaches. In addition to high peak flows,
general habitat for fish is relatively poor throughout the basin due to fish passage barriers,
riparian encroachment and bank hardening.

There are relatively few open water course reaches in the portion of the Thornton Creek
Basin within the City of Shoreline. As the main stem of Thornton Creek proceeds south and
east into the City of Seattle, the stream resembles its natural character over longer lengths.
The complex of Reaches TC3 and TC4 and Wetland WL-C provides moderately good fish
habitat with significant riparian cover. Another area with fair to good fish habitat is the
complex of TC14 and Wetland WL-F in Paramount Park. In both these areas, fish habitat is
compromised by low base flows during the summer.

Many reaches of open water courses support fish such as sculpin, dace and stickleback and
possibly cutthroat trout, even though some of these reaches have poor to fair quality fish
habitat. Cutthroat have evolved in the Northwest to occupy a variety of habitats including
saltwater, lakes and streams. The City has not intensively sampled fish distribution in
Shoreline or in Thornton Creek. Based on other urban sampling programs, it is likely that
cutthroat trout are present in many of the open water course reaches especially those that
have developed in-stream and near-bank vegetation and have dense riparian vegetation.

Fish Passage Barriers

Fish passage barriers preventing the movement of fish in a creek include man-made
barriers, such as perched culverts under Interstate 5 on Reach TC1 and the diversion
structure at the junction of TC7, TC8 and TC9. Some barriers primarily impede upstream
access; others impede upstream and downstream access equally. In Shoreline, upstream
impediments generally don’t impede downstream access. Barriers can be seasonal, affected
by the level of flow in a reach. They can also be species and age-class specific. Adult coho
and steelhead are more adept at accessing reaches with shallow water depths or swift flow
than adult chum or chinook. Adult fish in general can navigate blockages more effectively
than juvenile fish. Barriers can impede up and downstream migration of anadromous
species such as salmon, but can also block access to additional stream reaches for resident
cutthroat trout and other non-salmonid species of fish such as sculpin and dace.

The Washington Department of Fish and Wildlife (1998) has a protocol for determining
whether an impediment in a stream is a barrier to fish migration. This protocol involves
measuring current velocity, grade, distance and depth of water over and immediately
downstream of the impediment. Unless the structure is an obvious barrier such as a dam,
observations without using the protocol are judgment calls; experts can disagree as to
accessibility. This study did not use the WDFW protocols in assessing whether a reach is
accessible. A comprehensive barrier assessment would require a full year of flow
measurements. This study used best professional judgment when assessing whether a
barrier presented an impediment to fish passage. Definite barriers were originally
identified including the Interstate 5 culvert (TC1), Peverly Pond weir (TC2) and the
diversion structure at the upstream end of TC7. Since a steelhead was observed in TC7,
there is some doubt whether the Interstate 5 culvert and the Peverly Pond weir are
complete barriers. Steelhead are renown for navigating what would be considered barriers
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for most salmonids. Potential fish passage barriers have been identified at five locations
(TC1, TC2, TC3, TC7, TC10, TC11 and TC12). Table 4-2 summarizes definite and potential
fish passage barriers identified in the Thornton Creek Basin. More detail is provided in the
individual reach descriptions. Figure 2-3 shows the location of primarily definite fish
passage barriers, and includes the two potential barriers mentioned above.

WETLAND HABITAT

Wetlands are an essential part of a properly functioning watershed, benefiting both human
and wildlife populations. Wetlands provide fish and wildlife with refuge and cover for
nesting, mating, rearing, and foraging. They are also valuable to the surrounding human
community for flood mitigation, storm abatement, sediment retention, aquifer recharge,
water quality improvement and aesthetic qualities (Mitsch and Gosselink 1986). Shoreline’s
critical areas code establishes an overall goal of maintaining no net loss of the function,
value and acreage of wetlands within the City.

Historically, wetlands were not viewed as having important value. When early settlers
moved into the heavily wooded Puget Sound upland, arable land was at a premium in many
areas. As home sites became more scarce, especially around urban areas, early residents
were forced into less desirable locations. As a consequence, farmers diked and drained
extensive expanses of wetlands throughout the Puget Sound area. Early residents and
business owners began filling and draining wetlands for home and business sites. In some
areas, it was necessary to pipe the water to prevent it from accumulating and discharge it
to a local stream or ravine. The Northgate Mall was constructed on an extensive wetland
associated with Thornton Creek. A pipe system underneath the shopping center discharges
water to Thornton Creek.

It is likely that a number of structures and facilities around Shoreline have been
constructed on filled wetlands. A large portion of the residential land around Paramount
and Meridian Parks was part of a wetland system of which remnants remain in these
areas. It is likely that the area south of Ronald Bog was originally wetland. As these
wetlands became filled and more construction occurred in the City, rainfall had a much
smaller area to infiltrate into the soil or to flow to wetlands for storage. Previously,
accumulated rainfall would have percolated down through the soil or been slowly released
by the wetland to provide a base flow for local streams. This is important for fish and the
aquatic ecosystem during the dry summer months. High peak flows now common in most
Shoreline streams are in large part due to the filling of wetlands.

TABLE 4-2.
FISH PASSAGE BARRIERS
THORNTON CREEK
Reach  Barrier Description
Definite Barriers
TC7 Diversion The water diversion structure at the junction of TC7, TC8 and TC9 is a
Structure fish passage barrier.
Potential Barriers
TC1 Culvert Culvert under Interstate 5 is a barrier to juvenile fish and most
salmonids.
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TC2 Weir Weir at Peverly Pond is a barrier to juvenile fish and most salmonids.
TC3 Culvert A culvert beneath 1st Avenue NE may limit fish passage at low flows.
TC7 Culvert Three culverts at a pedestrian trail at Twin Ponds Park have a hydraulic
drop of 20 inches, which likely prevents juvenile fish passage.

TC10 Pipe and Long pipe length and low flows could impede fish passage.

Low flows
TC11 Culverts and  Several culverts may prevent fish passage at low flows.

Low Flows
TC12 Pipe and The long piped section and catch basin at the Ronald Bog outlet may

Catch Basin prevent fish passage.

A wetland inventory was conducted in October and November of 2001 to identify significant
unmapped wetlands within the City boundaries. This wetland inventory was not
exhaustive, but addressed wetlands that were known from the City’s GIS wetland layer
(primarily wetlands identified from the National Wetland Inventory), wetlands that were
subjects of development reports supplied by the City and wetlands readily identified from
aerial photography. Each of these areas was visited and ground-truthed to determine
whether it qualifies as a wetland. The report describing the wetland identification of major
wetlands and those wetlands for which the City had development reports is presented in
Appendix B. The wetlands found within the Thornton Creek Basin are summarized below.
Figure 2-3 shows the wetland locations.

Wetland Classification

Wetlands were classified according to the U.S. Fish and Wildlife Service classification
system. This classification system which has no regulatory status is described below.

U.S. Fish and Wildlife Service Classification System

The U.S. Fish and Wildlife Service classification (Cowardin et. al 1979) places the wetland
into a system category first, and then subcategorizes the wetland into a class based on the
vegetation present. All wetlands that were identified in this study fall under the system
category, “palustrine,” which is defined as follows:

. Water regime not influenced by oceanic tides
. Persistent emergents, trees, shrubs, or emergent mosses covering
30 percent or more of the area.
Identified Shoreline wetlands were classified in the following classes based on vegetation:

. Aquatic Bed: Vegetation composed predominantly of plants that grow
principally on or below the surface of the water for most of the growing
season in most years

. Emergent Wetland: Vegetation composed predominantly of emergent,
vascular species

. Forested Wetland: Vegetation composed predominantly of trees or shrubs
that are 20 feet or taller
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. Scrub-Shrub Wetland: Vegetation composed predominantly of trees or
shrubs than are less than 20 feet tall.

Wetland Descriptions

Seven areas were identified as potential unmapped wetlands in the Thornton Creek Basin.
One of these areas, along Meridian Avenue, was identified to be wetland. Five previously
mapped wetland areas were verified for size and location.

The majority of wetlands in the City are palustrine wetlands under the federal
classification, since they have 30 percent or greater vegetation cover and are not influenced
by oceanic tides. A description of each wetland assessed within the Thornton Creek Basin

and its classification under the federal system is presented below and summarized in
Table 4-3.

Wetland C, Meridian Avenue

This previously unmapped wetland (WL-C) is in Twin Ponds Park and is part of a large
wetland system including Twin Ponds (WL-D). A bike and pedestrian trail and Reach TC4
pass through the open space. These stream, riparian and upland habitats combine with the
lower wetland areas to create a habitat mosaic. The wetland makes up approximately
60 percent of the habitat for the entire area. The area is entirely forested and provides
habitat for a diverse community of wildlife, including river otter, great blue heron, turtles
and various species of hawks (personal communication, Janet Way, December 27, 2001).
Dominant tree species include red alder, willow, cedar and cottonwood. Other abundant
species included salmonberry, Himalayan blackberry, morning glory and creeping
buttercup. The total size is approximately 4 acres. This wetland is a palustrine forested
wetland.
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TABLE 4-3.
WETLAND CLASSIFICATIONS

Size  Wetland Classes Present

Site Location (acres) (Cowardin, et al. 1979)
C Meridian Avenue 4 Palustrine Forested
D Twin Ponds 2.4  Palustrine Forested
Palustrine Emergent
E  Peverly Pond 1-2  Palustrine Forested

Palustrine Scrub-Shrub
Palustrine Emergent

F  Paramount Park 6.9 Palustrine Forested
Palustrine Scrub-Shrub
Palustrine Emergent

G  Thornton Creek Reach 13 0.4 Palustrine Forested

H Ronald Bog 1 Palustrine Forested
Palustrine Scrub-Shrub
Palustrine Emergent

I Kim Wetland (Part of 0.4  Palustrine Forest
Paramount Park Wetland) Palustrine Scrub-Shrub
J Interstate 5 and 0.4 Palustrine Scrub-Shrub
North 152nd Street Palustrine Emergent
K Meridian Park 1.1 Palustrine Forested
Palustrine Scrub-Shrub
L Cromwell Park 0.3 Palustrine Forested

Palustrine Scrub-Shrub

Wetland D, Twin Ponds

Previous mapping indicated wetlands only on the east side of both ponds at this location
(WL-D). Wetlands occur along the entire circumference of both lakes for a width of 5 to
10 feet and are protected, for the most part, by riparian vegetation. However, the riparian
corridor on the east that separates the ponds from the playfields is narrow and does not
buffer this wetland from playfield activities. A larger area of forested wetland occurs at the
southernmost end of the ponds. Overall, the area has two wetland classes present: forested
and emergent. Forested wetlands are dominated by willow; emergent areas are dominated
by cattail. John Dixon, a Shoreline resident, has an ongoing program of enhancing the
riparian vegetation around Twin Ponds. Of the entire 5.4 open water/wetland complex,
approximately 2,4 acres are wetlands.

Wetland E, Peverly Pond

This previously mapped wetland (WL-E) lies between TC2 and TC3. It covers
approximately 1 to 2 acres between 1st Avenue NE and Interstate 5. Three wetland classes
are present. Forested wetland is dominated by willow and cottonwood and emergent
wetland is dominated by cattail. A third class, aquatic bed wetland, occurs in the open
water portion where yellow pond lily is present. Several non-native species have become
established here, including reed canarygrass, blackberries and scotch broom. A
development project is under construction in the area east of 1st Avenue NE and includes
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mitigation for buffer impacts. Wetland Resources (2000) addressed this wetland in more
detail and documented its size as exceeding one acre.

Wetland F, Paramount Park

This previously mapped wetland (WL-F) is in Paramount Park between 10th Avenue NE
and 12th Avenue NE, just north of NE 145th Street. It is one of the larger wetlands in the
City, at approximately 6.9 acres. This wetland is associated with Reach TC14, known as
Littles Creek, where a series of wetlands, ponds and connecting channels are present. Local
volunteers have completed several wetland enhancement projects, including removing fill
and planting native vegetation in the vicinity of the ponds and planting trees in a detention
facility constructed by King County. Three wetland classes are present: forested, scrub-
shrub and emergent. The description for Reach TC14 provides additional information on
this wetland.

Wetland G, Thornton Creek 13

This previously mapped wetland (WL-G) is adjacent to TC13 near North 179th Street and
21st Avenue North. During surveys for the stream inventory, this reach was not found to
have water or natural substrate. However, on October 26, 2001, the area in the northeast
corner of the N 178th Street and N Meridian Avenue intersection was found to have small
pockets of standing water. The area is forested with sparse herbaceous or shrub cover.
Dominant trees included red alder, willow, and cedar. Spiraea, salmonberry, lady fern,
horsetail and creeping buttercup were also present. The total area is approximately
0.4 acres. This wetland is a palustrine forested wetland. It is confined on all sides by roads
or homes and is very small.

Jones and Stokes (1990) described and delineated this wetland in 1990. They described
stormwater as entering the site through a 12-inch corrugated metal culvert at the southeast
corner of the site and exiting the wetland through another culvert at the corner of North
178th Street and Meridian Avenue.

Wetland H, Ronald Bog

Ronald Bog (WL-H) is a open water/wetland complex occupying approximately 7.7 acres.
The wetland portion around the edge occupies approximately 1 acre. Otak (December 2001)
conducted a detailed wetland study of Ronald Bog and addressed the individual wetland
types. The following descriptions are from the Otak report:

“Wetland 1 is a palustrine forested wetland of approximately 0.8 acres in
size, located along the inflow corridor that enters Ronald Bog from the
northeast. The open water course flows due south, carrying stormwater
discharge from 175th Street. The riparian corridor is dominated by red alder
(Alnus rubra) trees, with a mixed shrub component of non-native Himalayan
blackberry (Rubus procerus) and salmonberry (Rubus spectabilis). Where the
ditch widens, the stream drops its bed load and a non-vegetated mud flat is
present. The forest in this area is red alder and black cottonwood (Populus
balsamifera) with some willow (Salix spp.) in the understory. Groundcover is
sparsely vegetated with giant horsetail (Fquisetum telmateia), creeping
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buttercup (Ranunculus repens) and reed canarygrass (Phalaris arundinacea).
Flows from this ditch enter the pond of Ronald Bog along its east margin, in
the tangle of red alder and willows that fringe the pond margins in the
southeast corner.

Wetland 2 is a small area of palustrine emergent vegetation, approximately
0.14 acres in size, located along the west shore of the pond. The dominant
vegetation is soft rush (Juncus effusus), common velvet grass (Holcus
lanatus), and a few young red alder. The area appears to be regularly
maintained as a part of the park maintenance or right-of-way maintenance
along Meridian Avenue.

Wetland 3 is a palustrine scrub-shrub wetland located in the northeast
corner of the pond of Ronald Bog. It is a long, narrow channel approximately
0.07 acres in size that may have been a former inlet to the pond. The channel
is lined with red alder saplings and young trees, with spirea (Spiraea
douglasil) present along the edge.”

Wetland I, Kim Wetland

This wetland (WL-I) near the intersection of NE 148th Street and 11th Avenue NE contains
palustrine forested and scrub-shrub vegetation occupying approximately 0.4 acres. It is part
of the larger lower Paramount Park wetland system, which drains into Littles Creek. It is
considered separately here because of a past enhancement evaluation (Tetra Tech/KCM
June 2001). Pacific willow, red alder and salmonberry are dominant woody species.
Herbaceous species include small-fruited bulrush, common horsetail, giant horsetail and
spirea. Skunk cabbage and water parsley were also in evidence.

Wetland J, Interstate 5 and North 152nd Street

This disturbed wetland (WL-J) is bordered by Interstate 5 on the west and residences on
the east. On the southern edge, a large amount of fill for a community center parking lot
appears to have altered the topography. An open channel between properties provides
surface water to this wetland. The wetland is drained by another open channel that runs
parallel to Interstate 5. Vegetation consists of red alder, poplar saplings, sedge and reed
canarygrass. In most places the grass is mown to the wetland edge.

Wetland K, Meridian Park

This wetland (WL-K), approximately 1.1 acre in size, lies within Meridian Park and is
immediately south of the Cordell Hull playfields. Reach TC6 flows south through the
wetland and creates a habitat mosaic. This forested wetland contains willow, red alder and
western red cedar, along with a thick growth of salmonberry. Reed canarygrass, sedges and
buttercup comprise the winter groundcover. A trail constructed of earthen fill material
separates portions of the wetland.

Wetland L, Cromwell Park

Otak (December 2001) studied the approximately 0.3 acre Cromwell Park wetlands; the
following description is from the Otak report:
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“There is an existing palustrine forested wetland community (WL-L) in the
northeast corner of this southern portion of the park. It is dominated on the
north by four large black cottonwood trees (each approximately 24-30 inches
in diameter). The main portion of the wetland is a standing water swamp;
mature native willows are present around the margins and within the main
body of the wetland area. A dense sub-canopy of willows is present below the
larger trees and they provide an excellent physical barrier to domestic
animals or people gaining access to the open water within the wetland. This
large wetland is a highly functioning wetland. The very nature of the mixture
of standing water and dense woodland provides excellent habitat to many
more elusive and human-sensitive birds and mammals. The dense canopy
provides excellent shading for the water, and the steep sided basin provides
good storage functions.

RIPARIAN INFLUENCE AREAS

Riparian influence areas for this report include the areas bordering open water courses out
to a distance of 300 feet from the upper bank. Spence (1996) identifies these areas as
having the most effect on essential habitat functions for streams. This distance may vary
depending on channel forming process affecting individual stream segments. Riparian trees
and shrubs include western red cedar, red alder, willow, elderberry, vine maple,
salmonberry and devil’s club. Skunk cabbage, buttercup, youth-on-age, fringecup, reed
canarygrass and other herbaceous species comprise the ground cover.

Riparian areas vegetated with trees and shrubs provide essential benefits to the
environment such as protecting water quality by filtering sediment out of stormwater
runoff, retaining and controlling flood waters, stabilizing stream banks, and providing
wildlife habitat, corridors and migratory pathways. In addition, vegetated riparian areas
enhance fish habitat by shading streams, providing large wood, and contributing insects
and nutrients to the system.

Riparian influence areas were mapped for open water courses in the basin. Aerial
photographs were used to identify existing land use within the 300-foot corridor. The
riparian influence areas for the Thornton Creek Basin are illustrated in Figure 4-2. The
land use categories used for the mapping are as follows:

. Forest: More than 65 percent canopy closure; no impervious surface other
than roads.

. Scrub/Shrub: More than 65 percent scrub-shrub habitat.

. Grass Parkland: Parks or large grassy areas with less than 10 percent total

impervious or other land use type.

. Homes/Lawns: Sparse to no tree canopy and may be dominated by lawns
and driveways

. Homes/Trees: Moderate to significant tree canopy; impervious surfaces
include homes, driveways and roads.

. Impervious: Large parking lots, roads and roof tops. Contains less than
5 percent vegetation. This would include school buildings and large
commercial and industrial buildings.
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. Surface Water: Lakes and ponds within the corridor around the stream.

Since the riparian analysis was conducted adjacent to the open water courses, the
proportion of the riparian area delineated to the total area around each reach varies with
the length of the water course in the reach. Table 4-4 lists the total corridor area associated
with each reach, the area and percentage of riparian area within the reach and the
predominant channel type. Table 4-5 lists the total length of each reach along with the total
length of open water courses within that reach. Tables 4-6 to 4-9 list the percentage of
riparian land use for 50-, 100-, 200-, and 300-foot corridors along each reach.

TABLE 4-4.
RIPARIAN INFLUENCE AREA WITHIN 300-FOOT CORRIDOR FOR THORNTON CREEK REACHES
Total Area Within Reach Riparian Area as
300-Foot Corridor Riparian Area Percentage of
Reach ID (acres) (acres) Total (%) Predominant Channel Type
TC1 23 0 0 Piped Water Course
TC2 13 13 100 Open Water Course
TC3 17 17 100 Open Water Course
TC4 22 22 100 Open Water Course
TC5 109 14 13 Piped Water Course
TC6 20 18 90 Open Water Course
TC7 22 22 100 Open Water Course
TCS8 29 29 100 Open Water Course
TC9 29 29 100 Open Water Course
TC10 24 0 0 Piped Water Course
TC11 31 31 100 Open Water Course
TC12 10 0 0 Piped Water Course
TC13 45 0 0 Piped Water Course
TC14 36 36 100 Open Water Course
TC15 108 31 28 Piped Water Course
TC17 19 19 100 Open Water Course
TC18 51 0 0 Piped Water Course
TC19 12 12 100 Open Water Course
TC20 21 20 95 Open Water Course
TC21 18 0 0 Piped Water Course
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TABLE 4-5.
LENGTH OF OPEN WATER COURSE

Total Length  Length of Open Open Water Course

of Reach Water Course  as Percentage of Total
Reach ID (Feet) (Feet) (%) Predominant Channel Type
TC1 1231 0 0 Piped Water Course
TC2 495 495 100 Open Water Course
TC3 833 833 100 Open Water Course
TC4 1231 1231 100 Open Water Course
TC5 7996 559 7 Piped Water Course
TC6 1094 1 86 Open Water Course
TC7 1173 917 100 Open Water Course
TCS8 1666 1666 100 Open Water Course
TC9 1654 1654 100 Open Water Course
TC10 1455 169 11 Piped Water Course
TC11 982 982 100 Open Water Course
TC12 956 0 0 Piped Water Course
TC13 2767 0 0 Piped Water Course
TC14 2541 2541 100 Open Water Course
TC15 8069 1764 22 Piped Water Course
TC16 9571 2459 26 Piped Water Course
TC17 1366 1366 100 Open Water Course
TC18 3362 0 0 Piped Water Course
TC19 424 424 100 Open Water Course
TC20 1027 672 65 Open Water Course
TC21 860 0 12 Piped Water Course
TABLE 4-6.
RIPARIAN LAND USE BY PERCENT; 0- TO 50-FOOT CORRIDOR
Scrub- Homes- Grassy Homes- Surface
Reach  Forest Shrub Trees Open Space Lawns Impervious Water
TC1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC2 3.0 67.2 0.0 1.4 0.1 28.4 0.0
TC3 41.4 0.4 0.0 19.3 22.0 7.8 9.1
TC4 68.5 0.0 0.7 0.0 13.5 13.7 3.5
TC5 8.2 0.0 87.8 0.0 4.0 0.0 0.0
TC6 63.3 0.0 6.2 0.0 30.5 0.0 0.0
TC7 20.5 27.9 0.0 2.1 16.5 4.6 28.4
TC8 11.8 63.7 0.0 12.0 3.1 9.5 0.0
TC9 0.0 61.9 0.0 0.0 21.6 16.5 0.0
TC10 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC11 40.4 5.5 6.6 2.7 43.8 1.1 0.0
TC12 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC13 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC14 60.9 0.0 10.3 0.0 26.8 2.0 0.0
TC15 0.0 0.0 0.0 0.0 100.0 0.0 0.0
TC16 61.2 3.5 0.0 12.5 12.1 10.7 0.0
TC17 93.8 0.0 0.0 0.0 6.2 0.0 0.0
TC18 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC19 18.2 66.6 0.0 7.7 0.0 0.0 7.4
TC20 0.0 35.0 22.8 13.3 2.2 26.7 0.0
TC21 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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TABLE 4-7.
RIPARIAN LAND USE BY PERCENT; 51- TO 100-FOOT CORRIDOR
Scrub- Homes- Grassy Homes- Surface
Reach  Forest Shrub Trees Open Space Lawns Impervious  Water
TC1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC2 8.2 23.5 0.0 8.0 0.0 60.4 0.0
TC3 19.2 10.2 0.0 27.8 9.5 17.9 9.4
TC4 34.2 0.0 3.7 6.7 28.8 16.6 10.0
TC5 9.3 0.0 74.6 0.0 16.1 0.0 0.0
TC6 29.1 0.0 17.7 13.1 40.1 0.0 0.0
TC7 15.8 12.2 0.0 8.7 26.9 8.2 28.2
TCS8 7.1 21.3 0.0 6.6 11.3 53.7 0.0
TC9 0.0 12.5 0.0 0.0 41.3 46.3 0.0
TC10 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC11 32.0 4.8 0.0 5.1 51.4 6.8 0.0
TC12 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC13 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC14 48.5 0.3 12.2 0.0 36.3 2.7 0.0
TC15 0.0 0.0 0.0 0.0 100.0 0.0 0.0
TC16 47.9 1.3 0.0 20.3 11.1 19.5 0.0
TC17 89.0 0.0 0.0 0.0 11.0 0.0 0.0
TC18 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC19 11.1 51.0 0.0 7.7 0.0 0.0 7.4
TC20 0.0 40.3 17.1 14.1 6.4 22.1 0.0
TC21 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TABLE 4-8.
RIPARIAN LAND USE BY PERCENT; 101- TO 200-FOOT CORRIDOR
Scrub- Homes- Grassy Homes- Surface
Reach  Forest Shrub Trees Open Space Lawns Impervious Water
TC1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC2 5.3 8.4 0.0 14.8 2.4 69.1 0.0
TC3 13.6 11.6 0.0 24.5 6.7 32.1 11.4
TC4 28.8 0.0 4.4 13.2 28.2 13.1 12.2
TC5 6.5 0.0 53.5 0.0 40.0 0.0 0.0
TC6 12.1 0.0 12.2 17.6 57.6 0.5 0.0
TC7 18.4 11.9 1.7 13.9 21.6 14.9 17.6
TCS8 1.4 9.4 0.0 17.8 15.7 55.7 0.0
TC9 0.0 8.0 0.0 1.5 41.4 49.1 0.0
TC10 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC11 13.4 6.7 4.8 5.6 53.5 16.1 0.0
TC12 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC13 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC14 41.6 0.9 14.5 0.0 40.3 2.6 0.0
TC15 0.0 0.0 0.0 0.0 100.0 0.0 0.0
TC16 36.0 0.0 0.0 28.8 11.4 23.8 0.0
TC17 83.6 0.0 0.0 0.2 14.1 2.1 0.0
TC18 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC19 3.3 25.1 0.0 12.5 23.8 21.4 13.9
TC20 0.0 26.0 16.5 9.4 9.4 38.6 0.0
TC21 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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TABLE 4-9.
RIPARIAN LAND USE BY PERCENT; 201- TO 300-FOOT CORRIDOR
Scrub- Homes- Grassy Homes- Surface

Reach  Forest Shrub Trees Open Space Lawns Impervious Water

TC1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TC2 4.4 7.0 0.0 18.6 28.4 41.7 0.0
TC3 25.3 8.7 0.0 19.6 8.7 29.2 8.5
TC4 23.7 6.8 4.0 15.4 25.0 15.3 9.9
TC5 4.7 0.0 39.9 0.0 54.2 1.2 0.0
TC6 0.0 1.6 19.0 19.8 56.1 3.4 0.0
TC7 8.3 9.2 18.7 19.4 22.1 15.1 7.2
TC8 2.9 21.3 7.5 20.7 22.9 24.9 0.0
TC9 0.0 23.8 9.5 2.3 41.6 22.8 0.0
TC10 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC11 6.1 2.5 5.9 10.0 57.2 18.3 0.0
TC12 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC13 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC14 27.5 1.0 31.2 2.1 33.9 2.2 2.2
TC15 0.0 0.0 0.0 0.0 100.0 0.0 0.0
TC16 31.0 0.0 0.0 31.4 19.2 18.4 0.0
TC17 94.4 0.0 0.0 1.1 0.1 4.4 0.0
TC18 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TC19 0.1 17.1 0.0 10.8 26.4 30.2 15.4
TC20 1.3 19.5 9.6 6.1 23.5 37.5 2.5
TC21 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Since the basin within the City limits is highly urbanized, nearly all the Thornton Creek
reaches are significantly encroached upon by development. The largest continuous areas of
high quality riparian habitat (forest and/or scrub-shrub) are in Paramount and Hamlin
Parks in Reaches TC14 and TC17, and surrounding Evergreen Creek (Reach TC4).
However, these areas are largely isolated within the existing open spaces of the parks.

An analysis of the riparian condition suggests some reaches with high quality habitat
(forest and/or scrub-shrub), but in reality that habitat exists in a small area. For example,
Reaches TC6, TC7, and TC8 have good habitat conditions within the initial 50-foot corridor
adjacent to the creek; the amount of high quality habitat declines significantly, however,
farther away from the stream. Almost 48 percent of the riparian habitat within 50 feet of
Reach TC7 is considered high quality, but at a distance of 200 to 300 feet, the percentage of
high quality habitat decreases to approximately 18 percent, with the remainder of the
habitat containing residential development or impervious area. Because the area of good
habitat is small and isolated, the benefits it provides are minimal. The general trend of
high-quality habitat declining away from the stream applies to other reaches in the basin
as well.

Elsewhere in the basin there is a significant dearth of high quality habitat as Interstate 5
and residential development dominate the areas surrounding the creek. In addition, the
creek is piped for significant stretches (Reaches TC12 and TC13, for example).
Opportunities could exist in some piped reaches to daylight the creek and create additional
riparian habitat.
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TERRESTRIAL HABITAT

The biota and ecology of the Thornton Creek Basin are influenced by such factors as the
wet and moderate maritime climate, soil type and human activities. European descendants
have been logging, mining, farming, fishing, shellfishing, industrializing and residing in
and around the area since the middle of the 19th century. Native Americans lived in the
Puget Sound area for thousands of years before their arrival. Specifically in the Thornton
Creek Basin, mining peat changed wetland bog systems to ponds. In addition, constructing
Interstate 5 profoundly changed the hydraulics and biology of the Thornton Creek system.

The study area encompasses mainly coniferous forest within the western hemlock (7suga
Heterophylla) forest zone. Also referred to as the Coastal Forest Zone, this area possesses
climax vegetation of western hemlock and western red cedar. Historically, these trees
probably covered much of the City of Shoreline and were the dominant vegetative type.

These stands of trees were logged and cleared by early and present-day residents. Stands of
this timber were replaced by Douglas fir, which characterizes the sub-climax vegetative
type in this zone and frequently occurs as the dominant tree over the large areas. Although
these forests might be termed “secondary growth,” the trees frequently attain ages of
several hundred years. Eventually, if these stands were left to nature, the Douglas fir,
which requires much sunlight for growth and reproduction, would shade itself out of its
dominant role. Absent logging, the shade-tolerant cedar and hemlock grow to crowd out
Douglas fir over hundreds of years.

Hamlin Park and undeveloped portions of properties adjacent to the park are considered
the largest remaining patch of mature forested uplands in the basin. This coniferous forest
ecosystem provides thick dense canopy coverage dominated by large stands of western red
cedar and western hemlock. Less abundant trees include western white pine, Pacific
madrone, big-leaf maple, grand fir, bitter cherry and Douglas fir. The understory within the
park is very patterned. Some areas look well groomed and park-like without much
groundcover, while others are overgrown with salal, sword fern, trailing blackberry, Oregon
grape, red huckleberry and holly. Fallen trees are scattered throughout the landscape.

Based on input from local residents, a variety of wildlife inhabit the Thornton Creek Basin.
Appendix E contains a list of birds seen in the Shoreview Park area in the adjacent Boeing
Creek Basin. Many of these same birds could be expected in the more wooded areas of the
Thornton Creek Basin, such as Hamlin Park and Paramount Park. Residents have reported
mountain beaver, river otter, raccoon and coyote (personal communication, William Bear,
Shoreline Resident, April 9, 2001). Janet Way, a basin resident, reports seeing great-blue
heron, red-tailed hawk, sharp-shinned hawk, kestrel, bald eagle, barred owl, pileated
woodpecker, band-tailed pigeon and black-headed grosbeak within the Thornton Creek
Basin (personal communication, April 9, 2001).

FEDERAL AND STATE REGULATED SPECIES

Table 4-10 includes the federally listed and candidate species that the U.S. Fish and
Wildlife Service and National Marine Fisheries Service require to be addressed for
Endangered Species Act (ESA) compliance. Table 4-11 summarizes state priority species
that could occur in the Thornton Creek Basin. Priority species have no federal or state

4-24



...4. HABITAT CHARACTERISTICS

regulatory status. Appendix I includes listed Washington State endangered, threatened and
candidate species in addition to species of concern. A listing of Washington State priority
habitats and species is included in Appendix J.

Chinook and coho salmon and bald eagle have been documented in lower Thornton Creek
Basin outside the City limits. A coho salmon was found in Reach TCZ2, which was likely a
plant from the Salmon in the Classroom program; there is an impassable barrier under
Interstate 5 downstream of the site.

Of the state priority species, great blue herons and cutthroat trout are quite common in
open water courses and some wetlands in the City of Shoreline. As mentioned previously, a
single steelhead was observed by City and WDFW staff in TC7 on February 4, 2004. The
band-tailed pigeon and pileated woodpecker are Washington State Priority Species.
Pileated woodpecker is also a state candidate species. Candidate species are defined as
those species under review for possible listing as endangered or threatened and are
protected as state sensitive species.

TABLE 4-10.
FEDERALLY LISTED AND CANDIDATE SPECIES WITHIN THE CITY OF SHORELINE

Species Federal and State Status

Fish Species

Bull trout (Salvelinus confluentus), Coastal-Puget Sound FT/SC
distinct population segment (DPS)

Chinook salmon (Oncorhynchus tshawytscha), Puget FT/SC

Sound evolutionary significant unit (ESU)

Coho salmon (Oncorhynchus kisutch), Puget Sound/Strait FC

of Georgia ESU

Wildlife Species

Bald eagle (Haliaeetus leucocephalus) FT/ST

Marbled murrelet (Brachyramphus marmoratus) FT/ST

Notes: FT = Federally listed threatened ST = Washington State listed threatened
FC = Federal candidate SC = Washington State candidate

4-25



Thornton Creek Basin Characterization Report...

TABLE 4-11.
STATE PRIORITY SPECIES—CITY OF SHORELINE
Amphibians/Reptiles Birds
Western Toad . Brandt’s Cormorant
Western Pond Turtle . Common Loon
Mammals . Marbled Murrelet
. Myotis species . Great Blue Heron
. Townsend’s Big-Eared Bat . Brant
Fish . Bald Eagle
. Bull Trout . Merlin
Chinook Salmon . Northern Goshawk
Chum Salmon . Peregrine Falcon
Resident/Searun Cutthroat . Pileated Woodpecker
Sockeye Salmon . Purple Martin
Coho Salmon . Band-Tailed Pigeon
Steelhead Trout

Priority Habitat and Species (PHS) data collected by the Department of Fish and Wildlife
were examined for this report. PHS species are not necessarily listed as endangered,
threatened or candidate species under the federal or state ESA. The PHS data include
categories for resident fish species, streams where anadromous fish are present as well as
their spawning and rearing areas, fish barriers, and the wildlife heritage database that
identifies locations where wildlife species of concern have been observed. For the Thornton
Creek Basin, no streams were identified as priority habitat in the PHS database. However,
as previously documented in this report, priority species have been identified in the basin
(coho salmon and cutthroat trout have been documented in Reach TC2, for example).
Therefore, while the PHS database can be used as a tool in identifying priority habitat
species, it should not be considered a comprehensive resource.

The Heritage Wildlife Database was consulted to determine the location of observed wildlife
species in the Thornton Creek Basin. No priority species were documented within the
Thornton Creek Basin within the City limits.
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INTRODUCTION

This report provides an overview of the West Lake Washington Basin within the City of
Shoreline. This report will reference text and figures in the 7hornton Creek Basin
Characterization Report, since much of the analysis in this report is similar to that covered
in the Thornton Creek Basin Report. In addition, the reader is referred to the Thornton
Creek report for summaries of public involvement, climate and habitat characteristics
within the basin.

STUDY AREA DESCRIPTION

The West Lake Washington Basin is located in the very southeast corner of the City
adjacent to the McAleer Creek and Thornton Creek Basins (Figure 2-1). Topographically,
the basin drains directly to Lake Washington; however, no open water courses have been
identified in this basin within the City limits. The portion of the West Lake Washington
Basin (WLW-A) that is within the City limits is divided into two parts by the City boundary
(Figure 2-2). The north part of the subbasin is approximately 118 acres, while the south
part of the basin is approximately 18 acres. The total size of the West Lake Washington
Basin (including areas outside the City) is approximately 450 acres.

Land Use

The West Lake Washington Basin is fairly flat, with elevations ranging from 400 to
500 feet. Land use in the basin is mostly residential, with small areas of commercial use
along Bothell Way; roads make up the largest impervious area in the basin. Since the basin
within the City is small, the basin was not subdivided into smaller subbasins. In addition,
since no drainage courses were identified in the basin, no stream reaches were designated.

Impervious Surface Area Percentage

Human alteration of the landscape, including clearing, grading, paving, building and
landscaping changes the physical features that affect hydrologic and biological processes.
Soil compaction and paving reduce the infiltration and storage capacity of soils, which in
turn lessens groundwater recharge and base flows in streams. These high flow rates can
cause flooding and destroy aquatic and riparian habitat by eroding banks, removing
riparian vegetation, filling stream riffles and pools and creating debris jams. Heavy rains
can lead to a runoff process called Horton overland flow, whereby the rainfall rate exceeds
the infiltration rate, and the excess precipitation flows downhill over the surface. This type
of flow results in water rapidly reaching a stream or built conveyance system, causing more
frequent and much higher peak flow rates than would occur with the natural landscape.
These flows increase the erosive force in the creeks and can result in bank failure and
channel incision. Development not only increases peak flow rates, but also changes annual
and seasonal runoff volumes. By quantifying the percentage of the basin that is covered
with impervious surface, the rainfall-runoff relationship in the basin can be described, and
appropriate mitigating measures can be implemented.

For this report, impervious area is expressed as total impervious area (TIA), which is
defined as the amount of actual impervious area. Features included in TIA include roofs,
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roads, driveways, and any other surface that prevents water from infiltrating into the
ground. This area is calculated by adding up or estimating all of the area of impervious
surfaces within a basin. TIA is expressed as a percentage of the total surface area.

The TIA was computed for the West Lake Washington Basin using the ArcView GIS
software program. Table 1-1 shows the estimated TIA for general land use types as defined
by the City. Knowing the amount of each existing land use type, and knowing the percent
impervious value for each land use type, it was possible to directly compute an average TIA
for the West Lake Washington Basin.

TABLE 1-1.
GENERAL LAND USE CATEGORIES AND ASSOCIATED
PERCENT IMPERVIOUS VALUES

Land Use Percent Impervious
Commercial 87
Residential/Multi-Family 73

Public Facilities 55
Institution 57
Transportation 70

Open Space 0
Parks/Cemetery 12
Residential (Lots Less Than 5,000 SF) 57
Residential (Lots 5,000 to 7,199 SF) 40
Residential (Lots 7,200 to 10,890 SF) 36
Residential (Lots 10,891 to 21,780 SF) 28
Residential (Lots 21,781 to 43,560 SF) 19
Residential (Lots More Than 43,560 SF) 17
Source: City of Shoreline

For this analysis, City of Shoreline staff obtained impervious surface data from a variety of
sources. King County provided data for properties whose owners pay the surface water
management utility fee. These properties encompass the commercial, multi-family
residential, public facilities, parks/cemeteries, and institution land use categories. The
County tallies the amount of impervious surface for commercial and institutional parcels to
determine the utility fee.

For the single-family residential land use, City of Shoreline staff sampled six lot-size
categories ranging from less than 5,000 square feet to larger than 43,560 square feet
(1 acre). Staff analyzed 1999 aerial photos to determine the percentage of impervious
surface for each of 130 residential parcels. From this analysis, staff calculated and applied a
percent impervious factor for six residential lot sizes. These percentages were applied to the
actual area of each single family lot in the basin to determine total impervious area for the
single family land use type. For transportation, staff chose to use a percent impervious
value of 70 percent, based on analysis by the Snohomish County Surface Water
Management Division. Existing land use in the West Lake Washington Basin
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overwhelmingly consists of single family residences with a total impervious area of
47 percent, which primarily occupy the area east of Jackson Park Golf Course.

Future Land Use

The City’s zoning plan specifies the current potential for future land use within the basin.
Current zoning, illustrated in Figure 2-5 of the Thornton Creek Basin Characterization
Report, indicates that low density residential zoning (R-6) covers the largest area within
the basin.

With the exception of parks and open space, which are typically zoned residential but will
not be developed in the future for that use, the City’s current zoning plan was used to
estimate the maximum potential increase in the amount of impervious surface. The zoning
plan was chosen over the City’s Comprehensive Plan to estimate future land use because it
is consistent with the Comprehensive Plan Future Land Use Map but, unlike the
Comprehensive Plan, is based on specific standards for maximum impervious surface area
defined in the Shoreline Municipal Code. Table 1-2 lists the zoning categories and their
associated maximum percent impervious values, as defined in Section 20.50.020 of the
Shoreline Development Code. The future TIA analysis assumed that the basin would be
fully built-out according to the maximum allowed impervious area as specified in the City’s
Development Code.

TABLE 1-2.
ZONING CATEGORIES AND ASSOCIATED
PERCENT IMPERVIOUS VALUES

Land Use Percent Impervious
Developed Parks and Cemeteries 15
Open Space 0
Residential, 4 units/acre 45
Residential, 6 units/acre 50
Residential, 8 units/acre 65
Residential, 12 units/acre 75
Residential, 18 units/acre 85
Residential, 24 units/acre 85
Residential, 48 units/acre 90
Neighborhood Business 85
Office 85
Community Business 85
Regional Business 95
Industrial 95
Transportation ROW 70
North City Business District 95
Contract Zone 85
Source: City of Shoreline

1-3



West Lake Washington Basin Characterization Report...

The future percent impervious value for the West Lake Washington Basin was computed
using the ArcView GIS software program. Future impervious surface area was calculated
for each parcel in the basin based on the maximum allowed impervious surface percentage
for that parcel’s zone in the Shoreline Development Code, multiplied by the area of the
parcel.

City parks and open space were given a future percent impervious value based on studies
done in other jurisdictions and the professional opinion of staff. It was assumed that
developed parks would see additional development of impervious surfaces to accommodate
new park facilities and appurtenances, while open space areas would remain natural and
free from new development. Future TIA for the West Lake Washington Basin is 58 percent.

Drainage Characteristics

There are no significant natural drainage features of note in the West Lake Washington
Basin. Drainage occurs as overland flow or through drainage ditches and storm sewers. No
wetlands were identified in the basin. Stormwater conveyance in the West Lake
Washington Basin is a combination of culverts under major roads, smaller piped networks
in newer residential areas, and open roadside ditches.

Geology and Soils

The geology of the West Lake Washington Basin is similar to the Thornton Creek Basin
and is almost exclusively composed of till. Figure 2-6 in the 7Thornton Creek PBasin
Characterization Report shows the geologic units of the Thornton Creek and West Lake
Washington Basins.

The Soil Conservation Service (1952) mapped both the Thornton and West Lake
Washington Basins as primarily Alderwood gravelly sandy loam.

HABITAT CHARACTERISTICS

As mentioned previously, no stream, riparian or fisheries habitat or wetlands was identified
for this report. A description of terrestrial habitat is provided in that section in 7Thornton
Creek Basin Characterization Report.
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