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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 McAleer and Lyon Creeks 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:

g Boeing Creek Basin

. Thornton Creek Basin

. McAleer Creek Basin

g Lyon Creek Basin

* Middle Puget Sound Basin North
Middle Puget Sound Basin South

- Bitter Lake Basin

. West Lake Washington Basin

d Seattle Golf Course Basin.

Characterization of the Lyon Creek Basin is included in the same report with that of the
McAleer Creek Basins because of the basins’ proximity and because the portion of the Lyon
Creek Basin inside Shoreline’s City limits is small. Other basins that are being combined
into single basin characterization reports are Middle Puget Sound with Bitter Lake and
Seattle Golf Course and Thornton Creek with West Lake Washington. 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 I-—Collecting existing information, identifying the stakeholders in
the basin and developing a strategy to involve private property owners in
the planning process

. Phase IT—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 III-—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 and recommendations 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.

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.




...1. INTRODUCTION

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:

. McAleer Creek Project. KCM. 1983.
. McAleer and Lyon Creek Drainage Basin Study. HCW-L. 1999.
J King County Sensitive Areas Map Folio. 1990.

i Basin Plan Review: 1981 Lyon Creek Watershed Comprehensive Drainage
Plan. July 1987.

L Basin Plan Review: 1983 McAleer Creek Project. June 1987.

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:

C 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.
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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
WDFEW 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 McAleer Creek
Basin, the third largest basin in the City, encompasses approximately 1,300 acres. The
small (185-acre) portion of the Lyon Creek Basin within the City limits drains into
Ballinger Creek, a tributary to Lyon Creek. The basins are in the northeastern part of the
City.

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:

2 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
s Description of major wetlands
Subbasins

The size of the watershed planning units (subbasins) delineated for the McAleer and Lyon
Creek Basins is less than 1 square mile. 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 basin boundaries for McAleer and Lyon Creeks were created using several sources of
information:

J 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.

d 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.

s McAleer and Lyon Creek Drainage Basin Study (June 1999)

2-1
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s McAleer Creek Project (May 1983).

. Basin Plan Review: 1981 Lyon Creek Watershed Comprehensive Drainage
Plan (July 1987).

+  Basin Plan Review: 1983 McAleer Creek Project (June 1987).

Topography defines basin and subbasins limits. Subbasins were delineated based on the
King County Aerial Survey (2001). The McAleer and Lyon Creek Subbasins are shown in
Figure 2-2.

McAleer Creek is the outlet stream from Lake Ballinger in Snohomish County. Its basin
boundary for this study includes all the area inside the City of Shoreline that drains to
Lake Ballinger as well as the areas draining directly to the creek or its tributaries
downstream of the lake. The Lake Ballinger drainage areas in the basin are west of
5th Avenue NE and the areas draining to McAleer Creek and its tributaries are east of
5th Avenue NE. Subbasins have been delineated as follows:

. Subbasins MC-E and MC-G both drain to Lake Ballinger but are treated
separately for this study because Subbasin MC-F, the Echo Lake Subbasin,
lies between them.

§ Subbasin MC-F drains to Echo Lake within the City limits, with drainage
ultimately continuing to Lake Ballinger.

. Subbasin MC-D is a closed depression.

. Subbasin MC-C drains north into the portion of McAleer Creek in
Snohomish County.

. Subbasin MC-B consists of the area that drains directly into McAleer
Creek.

. Subbasin MC-A consists of the area that drains to the Whisper Creek and
Brookside Tributaries of McAleer Creek.

The Lyon Creek Basin occupies only 0.3 square miles within the City limits. This is smaller
than the area identified by the Kapid Watershed Planning Handbook as appropriate for
subbasin planning, so the Shoreline portion of the Lyon Creek Basin was not further
divided.

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 in the office 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 stream segment, referred to as
“open water course” in the map legend, was designated as a reach. This includes sections

22
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...2. STUDY AREA DESCRIPTION

that are obviously ditched or channelized. Some reaches were not entirely homogenous; a
reach designated as an 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 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 McAleer and Ballinger Creeks are shown in Figure 2-3.

HISTORICAL 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. A Salmon Guide to Lake Forest Park (LFPSF 2001) cites
an early resident of the area constructing a wooden flume within McAleer Creek and its
ravine to carry logs from Lake Ballinger (previously know as McAleer Lake) to Lake
Washington. Apparently the flume was only used for several years while his company was
clearing the original town site of Edmonds.

LAND USE
Existing Land Use

Current land use in the McAleer Creek Basin is predominantly residential, although there
is a moderately large commercial/industrial section along the Aurora Avenue corridor.
There are small areas of schools, parks, open space, the cemetery, and Echo Lake. Roads
make up the largest impervious area in the basin. Figure 2-4 shows the existing land use
patterns in the basin.

In the Lyon Creek Basin, the most common land use is single- and multi-family residential,
but there is a mix of all other land uses in the area. The commercial uses are clustered
along NE Ballinger Way north of 19th Avenue NE. Multi-family is also found along NE
Ballinger Way, mostly south of 19th Avenue NE. A large school complex is at the
intersection of 25th Avenue NE and NE 200th Street. Bruggers Bog and Ballinger Park are
located along 25th and 24th Avenues NE, respectively (KCM 1997).

Estimates of existing land use in 1997 documented that 54 percent of the basin was
developed as either single-family or multi-family residential. Roads and transportation
corridors also dominated the basin, accounting for 21 percent of the land use. Parks, vacant
land and open space accounted for 4 percent of the existing land use, and 12 percent of the
land use was classified as lake/pond/wetland areas. The remainder of the basin was
estimated to be a mix of schools, offices, businesses and cemeteries.
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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 i1s 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.

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.


































































































































