CHAPTER 2
CHARACTERISTICS OF THE STORMWATER PLANNING AREA

2.1 INTRODUCTION

To characterize the City of Stanwood from a drainage and stormwater management perspective, the
technical information presented in Chapter 2 has been grouped according to the following topics:
planning area, drainage system, and physical features, as outlined below.

Description of the Planning Area

e [ ocation

e Land Use
O  Existing

0 Future

e Population
(o} Existing
0 Future

Description of the City’s Stormwater Drainage System
e Drainage Basins and Watersheds
e Existing Stormwater Collection System
O  Description of the Collection System
O  Major Drainage Features
O  Pipe Sizes and Materials
Description of the Physical Features of the Planning Area
e C(limate
e Topography
e Soils

2.2 DESCRIPTION OF THE STORMWATER PLANNING AREA

2.2.1 Location of the City of Stanwood

The City of Stanwood (City) is located in Snohomish County to the west of Interstate 5, just
south of Skagit Bay and north of the Stillaguamish River. The Stormwater Management
Program (SWMP) Planning Area totals 3.5 square miles and includes the City’s Urban
Growth Area (UGA) (see Figure 2-1).

2.2.2 Land Use

The City of Stanwood has grown over the last several years and is projected to continue to
grow at a steady pace in the future. While being primarily a residential community, the City’s
economy is diversifying and future population projections have the City exceeding a
population of 11,000 by year 2035. It is likely that the amount of new residential areas will
increase more rapidly than growth of new commercial/industrial areas. Below is a brief
overview of existing and future land use. This land use section is followed by a section that
presents existing and future population estimates and lists future population trends.
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2.2.2.1 Existing Land Use

The existing City limits encompass an area of approximately 2.8 square miles

(1,775 acres). The City’s current UGA encompasses an additional 0.72 square miles
(459 acres) outside of the current City limits, for a total area of 3.5 square miles
(2,234 acres), as graphically shown in Figure 2-1.

2222  Future Land Use

The City’s Comprehensive Plan identifies future land uses and guides development
within the City and its UGA. Land Use outside of the City is designated by the County.
For future land use projections, the City has been divided into six major land use types,
as shown in Table 2-1: Residential, Commercial, Industrial, Public Facility, Farmland,
and Non-designated. The associated future land use data is displayed in Figure 2-2.

According to future land use projections, approximately 59 percent of the area within the
existing City limits is designated for residential use. Approximately 11 percent of the
City is designated for future commercial land use, 7 percent for industrial land use, and
17 percent for public facilities. The remaining 6 percent of the land area within the City
limits is non-designated right-of-way or other City property, and includes SR 532.

Within the City’s unincorporated UGA, a higher percentage of future land use,
approximately 65 percent, is designated for residential use, as shown in Table 2-1. The
remaining land area within the unincorporated UGA is designated for commercial and
industrial use, or is non-designated right-of-way.

Table 2-1: Future Land Use

Land Use Type City Limits Unincorporated UGA
Residential! 59.4% 57.4%
Commercial? 10.6% 4.1%
Industrial 6.6% 30.3%
Public Facility 17.2% 0.1%
Farmland N/A N/A
Non-Designated? 6.2% 8.1%

Total 100.0% 100.0%

" Residential land use inclndes residential land nse types and traditional neighborhood land use.
2 Commercial land use includes general commercial, mainstreet business I, mainstreet business II,
and other commercial land uses.
’ Non-designated land uses include rights-of-way.
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Figure 2-2
Land Use Map
City of Stanwood, Washington
Stormwater Comprehensive Plan
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2.2.3 City Population
2.2.3.1 Household Trends

The City of Stanwood is a smaller, rural community that benefits from its close
proximity to Puget Sound, the Stillaguamish River, and Camano Island. While being
largely a residential community with a concentrated commercial business district, it also
has a pleasant agricultural atmosphere. This comes from the City being surrounded by
many active livestock, dairy, crop-growing enterprises, and family farms.

In 2013 the Office of Financial Management (OFM) estimated that of the 1,889 housing
units in the City, about 72 percent were single-family residential, 28 percent were
multi-family residential, and of the remaining, less than 1 percent were “mobile homes”
or similar structures. OFM data from the State’s 2010 Census indicates an average
household size in the City of 2.55 persons, and an average household size in the County
of 2.62 persons. The average household size reported in the Census is based on an
average of the household size for owner occupied housing units and renter occupied
housing units. For Stanwood, the average household size for owner occupied units in
2010 was 2.77 and the average household size for renter occupied units was 2.18. The
2012 Buildable Lands Report for Snohomish County utilizes average household size of
2.9 persons per household for single-family units and 2.0 persons per household for
multi-family units.

2.2.3.2 Existing and Future City Population

Existing Population
(within City limits and UGA)

The County population has experienced consistent growth with a number of larger
developments being completed over the last several years. The City of Stanwood has
benefited from both local and regional growth. The population of the County increased
approximately 21 percent from 2000 to 2013, based on OFM estimates. The population
of the City increased approximately 62 percent during the same period, which included
several annexations. Table 2-2 illustrates the historical population growth since 2000,
with the years 1980, 1990, and 1995 included for reference. The City’s existing 2014
population is estimated to be about 6,530 (190 more than in 2013). The population of
the City’s UGA is estimated to be 238 and is expected to double by the year 2021, as
shown in Table 2-3.
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Table 2-2: Historical Population Trends within City Limits

Year Population

1980 1,646

1990 1,961

1995 2,910

2000 3,923

2001 4,021

2002 4,172

2003 4,323

2004 4,530

2005 4,858

20006 5,287

2007 5,593

2008 5,885

2009 6,073

2010 6,231

2011 6,220

2012 6,300

2013 6,340

2014 6,530
Note: The bistorical population represents the population within the City limits. The sources
of the historical population numbers are the 2010 decennial census and Washington Offfice of
Financial Management intercensal estimates.

Future Population
(within City limits and UGA)

Projected future growth for the City limits and the unincorporated UGA is shown in
Table 2-3. The projected population data was prepared by the City’s Community
Development Department in conjunction with the current 2014 update of the City’s
Comprehensive Plan. The 2014 OFM intercensal estimates are the baseline populations
for the City and incorporated UGA population projections.
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Table 2-3: Population Projections for City and Unincorporated UGA
Year | City Population| yig'putl S | poputation
Projected
2014 6,530 238 6,768
2015 6,701 273 6,974
2016 7,872 308 7,180
2017 7,043 343 7,386
2018 7,214 378 7,592
2019 7,385 413 7,798
2020 7,556 448 8,004
2021 (+6 Years) 7,727 483 8,210
2022 7,898 518 8,416
2023 8,069 553 8,622
2024 8,240 588 8,828
2025 (+10 Years) 8,411 623 9,034
2026 8,582 658 9,240
2027 8,753 693 9,446
2028 8,924 728 9,652
2029 9,095 763 9,858
2030 9,266 798 10,064
2031 9,437 832 10,269
2032 9,608 867 10,475
2033 9,779 902 10,681
2034 9,950 937 10,887
2035 (+ 20 Years) 10,116 969 11,085
(Notes:
\Population projections were prepared by the City of Stamwood Community Development Department.
The baseline 2014 population information is based on the OFM intercensal estimates.
The 2035 population estimates are based on the Conntywide Planning Policies for Snobomish Connty.
The projections assume that the City will grow by approximately 171 people per year and the unincorporated
UGA will grow by approximately 35 people per year.

The projections for the City and unincorporated UGA populations are based on 2035
growth targets, in accordance with the Countywide Planning Policies for Snohomish
County, adopted June 12, 2013. The projections assume that the City will grow by
approximately 171 people per year and the unincorporated UGA will grow by
approximately 35 people per year. The total City and unincorporated UGA population is
expected to experience an average annual growth rate of approximately 2.9 percent, 195
people per year, between the baseline 2014 year and 2035. In year 2035 the total City
and UGA population is projected to exceed 11,000.
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2.3 DESCRIPTION OF THE CITY’S STORMWATER DRAINAGE SYSTEM

2.3.1 Opverview of the City’s Stormwater Drainage System

From a drainage perspective the City of Stanwood has two distinct and very different
drainage areas. The first includes the older parts of the City to the west that encompass the
City Hall, the Library and Downtown. This area is subject to flooding on an annual basis.
Excess surface water flows can move toward the City from the south, as well as from the
north, with State Route (SR) 532 often acting as a levee. The City’s wastewater treatment
facility, City Public Works offices and shops, Twin City Foods, several businesses and
services, and a few private residences are located on the south side of SR 532. On the north
side of SR 532, again in the more western parts of the City, are some of the older residential
areas of the City. This area is located almost entirely within the 100 year floodplain. Many
of these areas were built with little to no drainage infrastructure and, as a result, regularly
experience ponding and standing water during larger rainfall and river flow events. Saturated
soils are common in this area duting these larger flow/rainfall events and contribute to these
types of localized drainage problems by reducing or eliminating any significant infiltration.

Nearly all of the drainage ditches or pipes that exist in this most western part of the City
flow via gravity through multiple outfalls under SR 532 and into the Irvine Slough, where
they are pumped into the lower reaches of

the Stillaguamish River. In addition to

Irvine Slough, there is also one gravity The City’s stormwater collection system consists of older
outfall into the river from the South areas with systems in varying states of repair, areas with
Douglas Slough, located just to the west newer Systems associated with residential developments
of Twin City Foods, that is currently constructed after 1990, and areas without any formal,
considered inoperable. Flows that would visible collection or conveyance system. The most chronic
discharge via gravity from the South flooding concerns are located in the City’s most western
Douglas Slough are often backed up and lowlands, where flat topography, high tidal conditions, high
are forced to flow into Irvine Sough via groundwater, and flows from the Stillaguamish River linit
the Lover’s Lane/92™ Avenue stormwater the ability of the inner parts of the City’s downtown area to
conveyance system prior to their discharge drain via gravity into Irvine Slongh or directly into the river.
through the pump station. In general, the

systems in the western portion of the City
are undersized and lack adequate outfalls, rendering the gravity flow system(s) ineffective in
dewatering the low-lying downtown ateas during larger storm/flow events.

The second drainage area of the City lies on the gently sloping hillside east of the older
downtown area, east of the Burlington Northern Santa Fe (BNSF) railroad tracks and
Pioneer Highway. This second area is located outside the 100 year floodplain. The
developments in this part of the City are, in general, newer and consist of drainage systems
composed of pipes, ditches, and culverts alongside the roads to catch and manage the excess
surface water flows. There is also a series of two dozen or more detention ponds that serve
the detention and water quality needs of the newer developments. There are only a few
localized drainage problems in this more eastern, developed part of the City. One of the
more significant problems in this area of the City is the seepage of subsurface water and
groundwater in and along 85" Drive NW.

As a result of the unique and distinctly different land use and drainage needs of these two
drainage areas within the City, this SCP reviewed the elements of the City’s drainage system
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in different ways. Drainage problems in both areas of the City were identified through a
public survey, field walks, interviews with City staff, flood records, and public complaints.
Within the older, low-lying parts of the City, it was necessary to use modeling to evaluate
flow capacity, estimate pipe diameters, and develop designs to address low-lying drainage
issues, in order to provide an updated list of needed CIP projects.

2.3.2 Drainage Basins and Watersheds

The City of Stanwood includes five major drainage basins, all draining to the Stillaguamish
River or Puget Sound. The five basins include: Douglas Creek and Unnamed Slough,
Church Creek, Irvine Slough, Skagit River, and the Stillaguamish River, as shown in
Figure 2-3.

Topographically, the City is divided into moderately sloped uplands to the east and flat
floodplain areas to the west. Most of the upland portions of the City are located within the
Douglas Creek, Irvine Slough, and Church Creek basins. The most western area is tributary
to the lower reaches of the Stillaguamish River and adjacent estuary areas of Puget Sound.

The boundaries of these basin areas were updated using a number of sources: delineations
from previous projects completed by NHC (2006 and 2014), the City’s legacy basin
delineations, and new basin delineations performed as part of this project for hydrologic
modeling.

Douglas Creek and Unnamed Slough: The Douglas Creek watershed drains 2,425 acres and
originates outside the Stanwood UGA. In general, it is composed of two tributaries, one
east of 68" Avenue NW and a second tributary north of 300" Street NW. The upland
portions of the basin are largely rural outside the UGA, with moderate density residential
inside the UGA. The lowland portions of the basin are primarily in various agricultural land
uses.

The Unnamed Slough basin, located immediately north of Douglas Creek, is not located
within the Stanwood UGA, but the basin is interconnected with the Douglas Creek ditch
network, and the system can effect flows in Douglas Creek and the City’s 92 Avenue
conveyance system. The Unnamed Slough basin is relatively small at 330 acres and is nearly
exclusively in agricultural land uses. It normally plays only a minor role in contributing to
major flood events within the City.

Church Creek: The Church Creek watershed drains 6,994 acres and also originates outside the
Stanwood UGA, north of 300" Street NW and east of I-5. Current land uses are
predominately rural residential development in the upper portions of the watershed, with
higher density residential and some urban development in the middle of the watershed, in
the vicinity of Stanwood High School and SR 532. The lower portions of the watershed,
located on the Stillaguamish River floodplain, are primarily in agricultural land uses.

Lrvine Slough: The Irvine Slough watershed drains 1,126 acres and originates within the
Stanwood UGA near 72" Avenue NW. This watershed is the most developed within the
City, and includes the historic downtown and the Lindstrom Road commercial centers, as
well as large tracts of older residential development. Irvine Slough discharges to the
Stillaguamish River via the Irvine Slough Pump Station.
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Skagit River: The Skagit River is located a few miles to the north of the City’s UGA.
Portions of the Stanwood drainages that flow directly into Skagit Bay include the Unnamed
Slough and a small area of another unnamed waterway on the north edge of the UGA.
These areas, and the tide flats west of the local levee system, are considered part of the
Skagit River watershed. Douglas Creek also discharges into Skagit Bay via West Pass and is
technically a tributary of the Stillaguamish River, but it is mapped within the Skagit River
Watershed on Snohomish County basin maps.

Stillagnamish River: 1n addition to the Douglas Creek, Church Creek, and Irvine Slough
basins, all of which discharge into the Stillaguamish River, there is also a small portion of the
City’s UGA, including the City’s wastewater treatment plant that is directly tributary to the
Stillaguamish River and flows directly into the old Stillaguamish River channel via gravity.
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2.3.3 Layout and Discharges of the City’s Stormwater Drainage System

As described above, most of the City’s stormwater currently discharges into the
Stillaguamish River via Irvine Slough and the Irvine Slough Pump Station. This is the City’s
primary outfall/dewatering system and the location of the outfall is shown as Outfall #1 in
Figures 2-4 and 2-5. The Irvine Slough Pump Station and Outfall are located just west of
the City’s wastewater treatment plant on the south side of SR 532.

Figure 2-4:  Photos of the Irvine Slough Pump Station — Outfall #1

Irvine Slough

Pump Station

Irvine Slough and Pump Station Irvine Slough Pump Station
(taken from east Stanwood, 2010, NHC) (taken January 8 2013, NHC)

There are three other conveyance systems and outfalls that play a role in routing surface
water around the City or in removing excess surface water from within the City. They
include the following:

O Outfall #2 — The Outfall next to the City’s Wastewater Treatment Plant
This outfall, just east of the Irvine Slough Pump Station, is a continuation of the
major collection and conveyance system that starts at the City limits to the north
along Lovers Lane and connects via open ditches along 92" Avenue NW. It
continues along 92" Avenue NW, goes under SR 532, and flows via gravity into
Irvine Slough, where it is pumped through the Irvine Slough Pump Station directly
into the Old Stillaguamish River channel.

O  Outfall #3 — The Douglas Creek Outfall
Douglas Creek, which is interconnected with the Unnamed Slough to the north
and the Irvine Slough to the south, discharges via multiple outfalls. Some of the
excess flow from Douglas Creek can enter from the north into the City’s drainage
system duting the larger more regional storm/flow events. The primary outfall of
Douglas Creek is the outfall that discharges to the West Pass of the Stillaguamish
River, and consists of six pipes. Each of these pipes has a separate tide gate; all
discharges from these pipes are recombined in a single, large channel just before
discharge into West Pass.
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O Outfall #4 — South Douglas Slongh Outfall
The South Douglas Slough Outfall is interconnected with Douglas Creek to the
north, where the creek channel takes a turn to the northwest and then sharply
turns to the southwest and enters West Pass. The South Douglas Slough channel
connects to Douglas Creek where the creek channel turns to the northwest, and
flows generally southward until it connects with the most western border of the
City. At this point it enters the City, flows under SR 532, and discharges directly
into the Old Stillaguamish channel, just before the river channel splits to form the
West Pass and South Pass. This outfall has a tide gate on it which often does not
function properly. The water in this slough can flow in either direction, depending
on the tidal cycle. It is usually the larger, more regional storm/flow events that
send water to the south through the City to be discharged into the river.

2.3.4 Inventory and Mapping of the City’s Stormwater Drainage System

During this study, significant effort has been put into mapping and characterizing the City’s
existing drainage system. This detailed characterization was particularly useful in identifying
problem areas, responding to citizen drainage issues, prioritizing and conducting
maintenance, analyzing the capacity of the system, and developing designs and capital
projects for the updated capital facilities plan, as presented in Chapter 6 of this Plan.

Schematic diagrams of the City’s existing stormwater drainage system are presented in
Figures 2-5, 2-6, and 2-7, and Appendix A.3, and consist of the following technical
information that describe the City’s collection and conveyance systems:

O  Figure 2-5: Stormwater Facility Inventory
O  Figure 2-6: City and County Drainage Network
O  Figure 2-7: Major Stormwater Drainage Facilities
0  Appendix A.3: City of Stanwood — List of Detention Facilities
Some of the interesting and unique characteristics of the City’s existing drainage system are

described below.

O  The City’s stormwater system consists of over 35 miles of stormwater conveyance
that includes ditches and pipes varying from 4 to 48 inches in diameter.

O  There are four major outfalls, and the primary discharge is through the Irvine
Slough Pump Station directly into the old Stillaguamish River channel, just
southwest of the City. (Note that the four outfalls inciude: Irvine Slongh Pump Station,
Irvine Stough 7 Tiny Tubes,” South Donglas Slough just west of Twin City Foods, and
Douglas Creek tubes to West Pass. )

O  Many of the City’s interior piped systems are not connected to a major outfall or
point of discharge.

O  In many areas, the system is primarily made up of undersized, flat ditches and
pipes, some of which have high spots and/or reversed grades that inhibit their
ability to effectively drain..

O  In general, there are a number of isolated drainage problems on the eastern
hillside; they are most often associated with undersized or improperly maintained
detention ponds or the seepage of shallow groundwater.
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O  In comparison, the problems in the older, western part of the City are more
regional in nature and are often caused by the lack of local drainage facilities, high
groundwater, and/or by having undersized facilities that are hindered from
draining due to their flat slope, reverse grades, and/or shallow depth (i.e., being
at/or below sea level).

O  Some of the pipes underlying the older parts of the City are of a small diameter
and are often not able to gravity drain to Irvine Slough due to the lack of capacity
within the slough.

O  In general, the most western part of the City’s drainage system is undersized and
lacks the ability to adequately convey or discharge either via gravity or via the
Irvine Slough Pump Station.

O  The primary point of discharge for the
majority of the City’s drainage is Figure 2-8:  Old Stilly Floodgate
through Irvine Slough and the Irvine
Slough Pump Station. During
significant events, the capacity
available to pump stormwater is
reduced when riverine floodwater
from the Stillaguamish River enters the
Irvine Slough Pump Station (slough)
forebay (through a 36-inch-diameter
pipe through Larson Dam). These
flows through the culvert and/or over
the dam often fill the Slough for
extended periods of time. The flood
control gate, located just west of the ]
92" Avenue NW dam (Larson Dam), Old Stilly Flood Gate Structure
called the “Old Stilly Gate” (Figure (taken January & 2013 NHC)
2-8) helps reduce the time that flood
waters are in the Stillaguamish River floodplain, but they still often go through or
over Larson Dam and have an impact on Irvine Slough.

Additional discussion of the City’s drainage system, its capacity, current flooding problems,
maintenance, and capital needs is presented in Chapters 4, 5, and 6 of this Plan.

2.3.5 Major Drainage Features of the City’s Drainage System

Table 2-4 lists the number and type of major drainage features within the City’s drainage
system. The majority of the drainage features consist primarily of catch basins totaling
1,671, of which 342 are mapped in the City’s facility geodatabase. There is also a total of
four primary discharge points, including outfalls to the Irvine Slough and the Stillaguamish
River within the City’s stormwater system, as shown previously in Figure 2-5.

Table 2-4: Major Drainage Features
Type Count in Stanwood
Catch Basins 1,671
Discharge Points 4
Detention Facilities 24%
*City of Stamwood 2014 List of Detention Facilities.
See Appendixc A.3.

(eneD nhe




The City of Stanwood
2015 Stormwater Comprehensive Plan
Chapter 2

2.3.6 Piped Conveyance Facilities Within the City’s Stormwater System

The City’s stormwater system consists of over 35.1 miles of stormwater pipes that vary from
4 to 48 inches in diameter, as shown in Figures 2-5 and 2-6 and listed in Table 2-5. An
inventory of the City’s GIS geodatabase lists the length of pipe for each different type of
pipe material. The following pipe materials have been designated within the Utility’s

stormwater geodatabase:

0  Clay (CLAY)
0  Corrugated Metal Pipe (CMP) The City’s stormmwater system consists of
0  Concrete (CON) 4 major outfalls, 24 detention ponds,
0 Corrugated Polyethylene Pipe (CPEP) 1,671 catch basins, and over 35.1 miiles
o) Ductile Iron (DI) of stormwater conveyance that includes
o Polyethylene (PE) ditches and pipes varying from
0  Poly Vinyl Chloride (PVC) 4 10 48 inches in diameter.
O  Reinforced Concrete Pipe (RCP)
O  Steel Reinforced Polyethylene (SRP)
O  Steel (STL)
O  Unknown (or yet to be identified pipe materials)
Table 2-5: Size and Length of Pipes in the City’s Drainage System'
Size (inches) Total Length (ft) in Stanwood
Undefined / Ditches 151,718
4 37
6 247
8 2,774
10 1,733
12 8,913
15 1,474
18 5,159
21 606
24 8,501
30 1,017
36 2,797
48 398
Total 185,374
"Based on review of the City’s existing GIS Geodatabase.
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2.4

DESCRIPTION OF THE PHYSICAL FEATURES OF THE STUDY AREA

2.4.1 Climate/Rainfall Events

The City is part of the Skagit Bay geographic region, and experiences marine climate
characteristics typical of the West Coast region. Average annual precipitation in this area is
approximately 20.5 inches, with the highest average rainfall month being November. The
average coolest month is December, with an average low of 35 degrees. The average
warmest month is August, with an average high of 74 degrees'.

The mean annual precipitation data for the City from isopluvial maps published by the
Department of Ecology for Western Washington are approximately™:

O  2-year, 24 hour: 1.25 inches
O  10-year, 24 hour: 1.75 inches
O  100-year, 24 hour: 3.0 inches

Annual flooding is typical within the Stillaguamish River watershed. Occasionally, there are
major storm events that exceed the capacity of the system and cause extensive localized and
regional flooding. When these larger rainfall/runoff events occur, there are often extensive
damages to homes and businesses, as well as City properties, facilities, and infrastructure.
Irvine Slough Pump Station, South Douglas Slough, Douglas Creek to West Pass, and the
Irvine Slough “7 Tiny Tubes” outfall located just south of 92° Avenue NW are the primary
points of discharge within the most western part of the City.

Within recent history, the three flood events that have caused major flooding occurred in
1990, 1995, and 20009.

0  In 1990, levees around the sewage lagoons were overtopped twice because of
heavy rains, and houses to the south of the levees were flooded. Temporary dikes
were built across Marine Drive and the railroad beneath the SR 532 overpass, as
well as along the west end of Stanwood, to prevent the downtown area of the City
from being flooded.

o In 1995, another large rain event caused major flooding in the area, and again
flooding in the City was prevented by temporary dikes. Fortunately, the lagoon
walls were raised 2 feet in 1991 as a response to previous flooding, which stopped
them from overtopping. Sandbags were also placed in strategic locations to keep
the water from overtopping into Irvine Slough.

0  In 2009, flooding within the City was minimized by several emergency response
measures (see photos presented in Figure 2-9), which included the Corps of
Engineers raising of the 92° Avenue NW dam on Irvine Slough (Larson Dam),
placement of a sandbag dam under SR 532, and construction of a temporary berm
along the south side of SR 532 between 92" and 88" Avenues NW.

L http:/ /www.weather.com/weather/wxclimatology/monthly/graph /98292

2 Department of Ecology Isopluvial Maps can be found in Appendix 111-A: Isopluvial Maps for Design Storms of
the Stormwater Management Manual for Western Washington

<https:/ /fortress.wa.gov/ecy/publications/publications/0510031.pdf>
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Figure 2-9: 2009 Flooding Photos

Irvine Slough bridge at 98" Drive NW Corps of Engineers Emergency Flood Control
measures on top of 92°d Avenue dam (Larson Dam)

t«._’t“.::: .
Sandbags stacked under SR 532 bridge Temporary dam along the South side of SR 532

between 9224 and 88t Avenues
All photos taken January 2009, Courtesy of Everett Herald and City Staff

2.4.2 Topography

The topography of the City varies in elevation from near sea level in the most western parts
of the City, to up to about 260 feet above sea level near the most eastern borders of the City.
The lowest areas, within the older, most western parts of the City, are located along the
Stillaguamish River in southwestern Stanwood and are very close to being within a few feet
(0-4 feet) of sea level. Figure 2-10 shows the various topographic elevations throughout the
Stanwood Stormwater Planning Area.

I
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2.4.3 Soils

The spatial distribution of soils throughout the City and UGA were mapped using data from
the National Resources Conservation Service (NRCS) Soil Survey Geographic database.
Figure 2-11, entitled HSPF Soil Types, shows the major soil types within the City

(1,775 acres), and Table 2-6 provides a tabular summary of each area by soil type. The
identified soil types have been classified into four soil categories, each with its own unique
hydrologic characteristics for the purposes of hydrologic modeling, as discussed in Chapter
5. Note that of the vast majority of the soils within the City, about 91%, are either saturated
or till, both having relatively low infiltration rates. The saturated soils underlie the western
part of the City, as well as the southeast part of the City across Pioneer Highway, and
continue to the east up the side of the hill. Till soils also cover the majority of the remaining
eastern upland portions of the City. Neither type of soil is conducive to infiltration or the
use of low impact types of best management practices that might be considered for
retrofitting existing facilities, or for adding enhanced water quality treatment. (Note that this
soil map was also used in the modeling analysis discussed in Chapter 5.)

The area within the City’s UGA (consisting of an additional 429 acres) has a similar mix and
consistency of soil types. The majority of the area is dominated by till and saturated solids,
and contains, to a lesser extent, smaller amounts of outwash soils and only a small amount of
Type C Custer-Norma soil, as can be seen in Figure 2-11.

Table 2-6: Soil Types Within the City of Stanwood
Soil Types Ngﬁi?{;jg:’(gics; il Total Area (actes) Percettlltl:fési:)yll(';gpes n
Custer-Norma C 41.6 1.4%
Outwash A 150.6 7.8%
Saturated (wetland) D 981.7 56.6%
Till C 601.5 34.1%
Total 1,775.4* 100%
Notes: Total area excludes manmade soil classifications, such as pilings.
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