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Figure 1: 
Vicinity Map 
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Chapter 1 INTRODUCTION 

This Smokey Point Master Plan Area (Smokey Point MPA) is a guidance and policy document 
for the overall development of a light commercial/industrial park in the northeast portion of the 
City of Marysville, as shown in Figure 1.  This area was designated for a Master Plan Overlay in 
the City’s 2005 Comprehensive Plan Update.

The Smokey Point MPA is ordered in the following chapters:  

Chapter 1 – Introduction
Chapter 2 – Purpose and Intent
Chapter 3 – Land Use
Chapter 4 – Transportation
Chapter 5 – Critical Areas
Chapter 6 – Utilities  
Chapter 7 – Drainage
Chapter 8 – Airport Compatibility 
Chapter 9 – Design Guidelines
Chapter 10 – Landscaping
Chapter 11 – Implementation and Funding  

The Smokey Point MPA provides guidelines that focus on the development layout, building 
orientation, architectural elements and relationships to parking, open space, landscaping, and 
signage/way finding.  The Smokey Point MPA includes restoration/enhancement alternatives for 
Edgecomb Creek, a street network plan, and a conceptual storm water system. 

1.1 BACKGROUND

The Smokey Point MPA, established by the annexation ordinance and the City’s comprehensive 
plan, is located in the northern portion of the City and is contained within the Smokey Point 
Neighborhood Planning Area No. 10, as shown in Figure 2.  This Smokey Point MPA is a master 
plan overlay and amends the City of Marysville Comprehensive Plan. The importance of this 
area was identified in the 1980’s by the City and County as defined in the Economic 
Development Element 1 in the Smokey Point Neighborhood Planning Area No 10:  

“This area plays a key role in meeting the economic development goals for the 
City of Marysville and Snohomish County.  Historically and currently, both the 
City and County have designated Smokey Point for urban industrial uses in land 
use plans since the early 1980’s.

“…Smokey Point was identified as the City’s most valuable assets for future 
economic development in said plan – specifically for light industrial parks and 
business parks. The current employment ratio for Marysville UGA is 0.236 jobs 
per person.  Strengthening Marysville’s employment base is a strong desire of the 
community and City leadership.” 

1 City of Marysville Comprehensive Plan - Adopted May 2, 2005. 
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Since the 1980’s, the following decisions have been made to realize that vision and those goals: 

� The Smokey Point Neighborhood became part of Marysville’s Urban Growth Area 
following a settlement between the cities of Arlington and Marysville in 1996.

� The Smokey Point MPA, in the 2005 Comprehensive Plan update, was identified in the 
City’s Urban Growth Area with the goal that it would be annexed to be an asset for the 
City’s future economic development.   

� The 2005 Comprehensive Plan (Ordinance 2568) included an amendment that established 
– upon annexation of this area - a Light Industrial zoning designation on these properties 
with a required master plan overlay. The City’s vision, established during the 2005 
Comprehensive Plan process, for this designated MPA is a light industrial employment 
center that will provide “living wage” job opportunities for the community.  The area 
now referred to as the Smokey Point MPA was annexed into the City of Marysville in 
February of 2007. (Ord. No. 2687 - Appendix A)

� The area now referred to as the Smokey Point MPA was annexed into the City of 
Marysville in February of 2007.  (Ord. No. 2687 - Appendix A) 
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Chapter 2 PURPOSE AND INTENT

2.1 PURPOSE AND VISION FOR THE SMOKEY POINT MPA

The vision of the Smokey Point MPA, for the City of Marysville, is to establish a 
commercial/light industrial park that, based on the allowable uses in the zoning designations, 
provides jobs for the residents of Marysville and will expand the City’s commercial/light 
industrial base. This vision is implemented through the Smokey Point Master Plan that builds off 
of the zoning code with additional development guidelines, design guidelines, and natural 
resource enhancements for the Edgecomb and Hayho creek environments. These design 
guidelines bring the typical light industrial or commercial development to a higher level of urban 
design and connects to the natural environment. The urban design element leads to an attractive 
and positive development and environment for the workers, employers, and businesses.  The 
design guidelines are part of an overlay with the controlling authority based on the City of 
Marysville Comprehensive Plan and underlying zone classification of Light Industrial (LI).

The City of Marysville has experienced steady growth over the last ten years in the retail, 
commercial, and residential areas of the City, with some limited industrial uses.  In the 2005 
Comprehensive Plan update, the City identified the importance of establishing further 
commercial/light industrial businesses and providing jobs and living wages for residents of 
Marysville and north Snohomish County.  The annexation of the Smokey Point MPA provided 
that land for commercial/light industrial development, which is compatible with the City of 
Arlington Airport, WSDOT airport guidelines, and FAA safety zone restrictions.  In order to 
effectively implement these visions and goals, this Master Plan, with defined elements and 
restrictions, provides the guidance and framework for development in this area.  

The intent of an overall master plan for development is to provide design guidance that 
coordinates the “look and feel” of the project while ensuring ecological and environmental 
responsibility and providing for efficient functioning of the whole area.  In the competitive world 
of land development, a thoughtful master plan can provide added value to the property owner 
through quality design and predictability of development standards. 

Site planning for individual parcels is the arrangement of landscaping, open spaces, buildings, 
circulation elements, and other features.  A strong site concept displays a clear and unifying site 
organization and pleasing composition of buildings and landscape features.  A well organized site 
is easy to understand (destinations are clear), and allows pedestrian and vehicular movement 
without conflict.  Lastly, a strong site plan should relate well in functional and visual terms to 
adjacent sites, rights-of-way, and natural features. All of these elements are formed with the 
Master Plan’s guidance.

Although the different types of light industrial and commercial land uses are envisioned within the 
Smokey Point MPA, the overall plan and vision can bring the range of uses together by individual 
site plans that will: 

� Demonstrate how the elements of the site relate to the street front; 
� Provide for compatibility with adjacent land uses; 
� Provide protection or mitigation of natural features; 
� Enhance street fronts and street corners; 
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� Promote public safety; 
� Incorporate service areas and storm water facilities in a non-obtrusive manner; and 
� Provide convenient pedestrian and vehicle circulation connecting on-site activities with 

adjacent pedestrian routes and streets.  

2.2 DEVELOPMENT GUIDELINES AND DESIGN GUIDELINES  

Throughout this Smokey Point MPA document, there are two types of guidelines - Development 
Guidelines and Design Guidelines - which are presented to address infrastructure and urban 
design and development site patterns. 

2.2.1 Development Guidelines (Gray Shaded Boxes in Chapters 4-7) 

The development guidelines focus on the major infrastructures that will need to be constructed 
to support the proposed land uses and linkages to the adjacent land uses.  Specifically, the 
development guidelines are defined by each topic: transportation, critical areas, utilities, 
drainage, and airport compatibility. The existing conditions are described followed by the 
supporting analyses (or references) which provide the basis for defining the development 
guidelines. The development guidelines recommend how the infrastructure will be developed 
under the City’s direction for the road networks, transit networks, drainage systems, utility 
networks, and wetlands/creek mitigation areas.  Identified infrastructure will be constructed 
over time by private development interests as well as public agencies. 

The actual funding and construction of the recommended sub regional to regional 
development infrastructure will be determined through the City’s adopted code requirements 
and also prioritized by the City in its Comprehensive Plan and Capital Improvement Plans.  
The Master Plan includes a recommended implementation strategy in Chapter 11.   The intent 
of the Development Guidelines is to present the best available options for the City to consider 
in dealing with a range of land uses.

2.2.2 Design Guidelines (Gray Shaded Boxes in Chapter 9-10) 

The Design Guidelines apply to all new construction in the Smokey Point MPA.  The Design 
Guidelines direct the building and parking lot orientations, landscaping standards, architectural 
features, pedestrian facilities, pedestrian amenities, and signage.  On an area-wide and site by 
site basis, the guidelines are intended to supplement the existing and future standards in the 
Marysville Municipal Code.  The underlying zoning Light Industrial (LI – MMC Chapter 
19.08) will apply as the baseline in regard to permitted uses, conditional uses, lot coverage, 
building height, setbacks, landscaping, parking, and signage code standards (MCC Chapter 
19.12, 19.14, 19.16, 19.18, 19.20, 19.42 and sections as further defined by the City).  The 
design standards will be in addition to the base standards and a site plan approval process will 
be required by the City of Marysville.  Due to the high variety of uses allowed in this MPA, 
some incompatibility between this plan and the Marysville Municipal Code may arise.  If there 
is a conflict that arises between this Master Plan and the Marysville Municipal Code, the 
Planning Director will issue an administrative interpretation to define which code standard 
will apply.  
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2.3 AUTHORITY  

The Development Guidelines and the Design Guidelines are intended to supplement the zoning 
code standards in the Marysville Municipal Code.  Where the guidelines and zoning ordinance 
standards conflict, the City will determine which regulation applies.  The City retains full 
authority to determine whether or not a proposal meets these guidelines.   

Within the guidelines, certain words are used to indicate the relative importance and priority the 
City places upon the particular guideline.  The words “shall,” “must,” “will”, and “is/are 

required” mean that the development proposal (site plan) must comply with the guidelines unless 
the City finds that: 

� The guideline or requirement is not applicable or appropriate in the particular 
instance; or 

� The development proposal meets the intent of the guidelines in some other 
manner. 

The word “should” means that the development proposal or related infrastructure requirement is 
to be complied with if at all possible unless the City finds: 

� The guideline or requirement is not applicable or appropriate in the particular 
instance; or 

� The development proposal meets the intent of the guidelines in some other 
manner; or 

� There is a compelling reason to the contrary.

The words “is/are encouraged” mean that the action or characteristic is allowed and will usually 
be viewed as a positive element in the City’s review. 
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Chapter 3 LAND USE 

This chapter briefly reviews the existing land uses, the existing and future demographics and land 
uses, the general zoning classification intent, the supporting comprehensive plan policies, and a 
development scenario of land uses for programmatic analysis purposes, and parks/recreation 
facilities.   

3.1 BACKGROUND AND EXISTING LAND USE 

The Smokey Point MPA of 675 acres has historically been managed as agricultural lands ranging 
from sod farms to horse pastures.  The area is comprised of 23 parcels ranging in size from one 
quarter of an acre to 90 acres with an average parcel size of 26 acres.  The area includes portions 
of the Hayho Creek Drainage Basin and the Edgecomb Creek Drainage Basin. 

Underdeveloped parcels dominate this MPA, which makes it prime for future development.  The 
MPA frames the appropriate development and ultimate build out compatible with adopted City 
Goals and Policies.  

The Smokey Point Neighborhood Planning Area (No.10) covers 1,859 acres, with 1,089 net acres 
for development, with the Smokey Point MPA covering 675 acres of the overall 1,859 acres.  The 
Smokey Point MPA focuses on the northeast corner of the neighborhood that is generally located 
between 172nd Street to the north, 152nd Street to the south, 43rd Avenue to the west, and the 
Burlington Northern Rail Road tracks to the east (see Figure 2).  Any portion of the Smokey Point 
Neighborhood Planning Area No. 10 outside of the Smokey Point MPA is not subject to the 
provisions of the Smokey Point Master Plan.  
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Figure 2: 
Master Planning Area
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3.2 HOUSING, EMPLOYMENT, AND LAND USE 

The 2005 Comprehensive Plan provided a snapshot of existing dwelling units, population and 
employment and forecasted growth in Planning Area No. 10 through 20252.

2005 2025 
Dwelling Units 834 982 
Population Estimates 2,121 2,417 
Employment Estimate 2,724 11,965 

It is important to note that the growth is directed to employment through commercial and 
industrial uses. The percentages of land uses from referenced reports and assumptions that are 
utilized in the Master Plan analyses are general planning level allocations used for analysis 
purposes. Actual development uses will be based on the Comprehensive Plan and Zoning Code.  

3.3 PARKS AND RECREATION 

No existing parks are located inside the MPA, but there are three nearby recreational opportunities 
to future tenants.  There are two athletic complexes south and a regional trail east of the MPA:

1. Marysville Soccer Complex  
2. Strawberry Fields Athletic Park on 152nd NE.
3.    The Centennial Trail, which is the regional trail, can be readily accessed by linking it    

to the MPA east of 67th Avenue NE.

To take advantage of these facilities, there are recommended bike / pedestrian trail alignments 
from downtown Marysville, and internally from the MPA, which are outlined in the Chapter 4 
Transportation analysis under the Non-Motorized section.

3.4 LAND USE ZONING REQUIREMENTS 

The purpose of the LI zone is:

[T]o provide for the location and grouping of industrial enterprises and activities 
involving manufacturing, assembly, fabrication, processing, bulk handling and storage, 
research facilities, warehousing, heavy trucking and certain uses, though perhaps 
inherently commercial, that are best suited to industrial areas of the city. It is the purpose 
of this zone to protect a land base for the aforesaid businesses and the employment 
opportunities they represent. These purposes are accomplished by: 

(a) Allowing for a wide range of industrial and manufacturing uses, but providing also for 
certain commercial uses that have a need to be separated from residential areas; 

(b) Establishing appropriate development standards and public review procedures for the 
aforesaid businesses; and 

2 2005 Integrated Comprehensive Plan, Development Regulations and FEIS – Smokey Point Neighborhood Planning 
Area No. 10 – II. Housing & Employment Analysis  
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(c) Except for the permitted uses, limiting other service, residential and commercial uses 
to those necessary to directly support the permitted uses. 

MMC 19.42.020.  The permitted uses in the LI zone are set forth in MMC 19.08. 

3.5 COMPREHENSIVE PLAN POLICIES 

The 2005 Comprehensive Plan supports the City’s vision and provides policy direction for the 
Smokey Point MPA.  A brief summary of key infrastructure improvements and urban design 
goals3  from the Smokey Point Neighborhood Planning Area element include the following: 

� Consider the long-term benefit of land uses within a community.  Balance jobs, retail 
revenues, and aesthetic benefit and appeal to the citizens. 

� Recognize that area development will require significant infrastructure costs (roads, 
stormwater, wetlands) and designate uses that will support these costs. 

� Provide standards that assure attractive structures, uses, and signage for development. 
� Recognize Smokey Point (including South Smokey Point) as an economic center.  The 

Smokey Point neighborhood will be an economic engine for Marysville and North 
Snohomish County.  This area is proposed for an employment center for Arlington and 
Marysville.  Area access, topography, parcel ownership patterns, historic and current 
zoning patterns, and infrastructure support the proposed employment land uses for this 
MPA.

� Provide and plan for access – including roadways, pedestrian walkways and bridges to 
connect land uses and areas. 

� Incorporate environmental measures such as wetland banking, stream restoration and 
enhancement into preferred land use concept. 

� Incorporate stormwater planning into preferred land use concepts by considering potential 
regional stormwater facilities for flood attenuation and aquifer recharge. 

� Incorporate stormwater and wetland mitigation into land use concepts. 
� Incorporate stormwater planning into land use concepts by coordinating the siting of land 

uses that can effectively utilize regional detention facilities in addition to reducing 
impervious surfaces through joint or shared parking, increased transit usage, and the use 
of low impact development standards. 

3.6 LAND USE SCENARIO AND ASSUMPTIONS  

The preferred land use scenario, presented in Table 1, was established as a range.  This range is 
only for the purposes of allowing for conceptual storm drainage analysis and transportation 
analysis.  The actual uses developed and the percentage of light industrial/manufacturing (or other 
uses allowed in the LI zone) to office may vary based on the market and property consolidations 
that take place over time.   

The preferred land use and build-out scenario within the LI zone classification, regardless of 
present lot configurations and ownership, was established with the following assumptions:  

3 2005 Integrated Comprehensive Plan, Development Regulations and FEIS – Smokey Point Neighborhood Planning 
Area No. 10.
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� 25 percent of the land within the planning area is assumed to be wetlands, streams and 
buffers, and not available for development.  It should be noted that this percentage can, 
and most likely will, be lower depending upon actual field checks and site specific critical 
area reviews. 

� Lot coverage of the developed land area by buildings/structures will be no greater than 50 
percent. 

� 60 percent of the developed land area will be in light industrial/manufacturing. 
� 40 percent will be in office space. 
� 85 percent of developed areas will be impervious surfaces. 
� The remaining 15 percent will be landscaped surfaces or open space. 

Table 1: Preferred Land Use Scenario
Land Use Mix   Assumptions  Office 

square
footage 

Light
Industrial/Manufacturing
square footage  

Total square 
footage  

Business -  Light 
Industrial and 
manufacturing 
use 60 percent 

35% - Two floors 
Office 
65% - Light 
Industrial  

5,453,616 5,064,072 10,517,688 

Office uses  
40 percent  

100% - Three 
floors Office  

15,581,760 0 15,581,760  

Total 21,035,376 5,064,072 26,099,448  

It is important to note that this is a planning scenario and not a project-SEPA level analysis.  The 
scenario has higher than anticipated office uses to establish a high end traffic generation impact.  
This MPA policy and code document establishes the guidelines for the infrastructure and 
development; it does not establish or address the specific impacts of each individual development.  
An individual SEPA, on a project by project basis, or an area-wide Environmental Impact 
Statement would be necessary prior to issuance of building permits. 
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Chapter 4 TRANSPORTATION  

The Transportation evaluation considers the long-term potential development of the neighborhood 
(developable land capacity), adjacent neighborhoods inside the City, the City of Arlington, 
Snohomish County, and other jurisdictions.  The evaluation also takes into consideration existing 
and future regional roads, transit services, and non-motorized facilities. 

4.1 TRAFFIC FORECASTING METHODOLOGY 

Travel forecasting for the Smokey Point neighborhood employed the City of Marysville’s current 
T-Model/2 program, which was developed in 2004 to predict traffic volumes for the year 2025.  
This model covers the City of Marysville and its UGA areas, and uses external traffic inputs from 
the regional traffic model developed by the Puget Sound Regional Council (PSRC). 

Land use assumptions in the Traffic Analysis Zones (TAZs) of the City’s T-Model that relate to 
the Smokey Point neighborhood were reviewed for compliance with the land use assumptions 
proposed in the neighborhood plan.  The land-use assumptions were adjusted in the T-Model/2 
program for the Smokey Point neighborhood, the Lakewood neighborhood and the Tulalip Indian 
Reservation.

The road network assumptions of the current T-Model/2 program were also revised to include 
future road connections. 

A new cross-town principle arterial road would be constructed from the Lakewood Neighborhood 
to the west on the 156th Street right-of-way, across I-5 to intersect with Smokey Point Boulevard, 
continuing east and curving south to align with the 152nd Street right-of-way at some point east of 
43rd Avenue, and then continuing east to 51st and 67th Avenues, or ultimately even to SR 9.  A 
new interchange could make a more direct connection to I-5 at the 156th Street intersection in the 
long-term future.  The T-Model/2 program was run to provide new traffic forecasts for the year 
2025 using these land-use and road network adjustments, with and without a new interchange at I-
5.

4.2 TRAFFIC DEMANDS AND ARTERIAL ROAD CLASSIFICATIONS 

Results from the traffic model are shown on Figure 3, with a future interchange at I-5 and 156th 
Street, and on Figure 3a, without an interchange on I-5 at 156th Street.  The estimates are 
summarized by road in Table 2.  These estimates indicate that there will be heavy traffic demands 
in the east-west direction on 172nd Street and 156th / 152nd Streets and in the north-south 
direction on Smokey Point Boulevard, 51st Avenue, and 67th Avenues. 
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Figure 3: 
2025 Daily Traffic Volume with I-5 Interchange
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Figure 3a: 
2025 Daily Traffic Volume Without I-5 Interchange
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One corridor under consideration at the City is the proposed extension of 152nd Street west and 
north through the MPA to connect to a new I-5 interchange at 156th Street, which could carry up 
to 22,000 vehicles per day, at the west end.  If the interchange is not constructed, then traffic from 
the Smokey Point MPA will generally flow north to the interchange at 172nd Street resulting in 
congestion, and 156th Street might only carry 18,000 vehicles per day east of Smokey Point 
Boulevard.  A new minor arterial street on the 160th Street alignment could carry up to 9,000 
vehicles per day. 

The highest volumes in the north-south direction will be just outside the Smokey Point MPA on 
Smokey Point Boulevard, where traffic demands could reach 24,000 vehicles per day.  67th 
Avenue, also outside the MPA, could carry up to 14,000 vehicles per day south of 152nd Street.  
At the south end within the MPA, 51st Avenue could carry up to 19,000 vehicles per day.  43rd 
Avenue could carry up to 7,000 vehicles per day and 59th Avenue could carry up to 5,000 
vehicles per day in the MPA. 

Table 2: Estimated 2025 Daily Traffic Volumes
Corridors Minimum Maximum

East-West Streets 
172nd Street (SR 531) 28,000 38,000 
160th Street 8,000 9,000 
156th / 152nd Street 18,000 22,000 
152nd Street (West) 5,000 5,000 
North-South Streets 
Smokey Point Blvd. 20,000 24,000 
43rd Avenue 4,000 7,000 
51st Avenue 13,000 19,000 
59th Avenue 5,000 5,000 
67th Avenue 8,000 14,000 
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4.3 STREET NETWORK AND ALTERNATIVE NETWORK IMPROVEMENTS  

Based on these analyses, the following road improvements, defined within the Development 
Guidelines, are recommended as illustrated on Figure 4 and summarized in Table 3. Typical
street sections are described and illustrated in Section 4.6.  The included alternatives (with 
optional networks illustrated in Figure 4a and 4b) provide for north-south and east-west road 
connectivity.  The north-south alignments shown for 43rd Avenue NE and 51st Avenue NE 
provide for future continuity between 172nd Street NE (SR 531) and 152nd Street NE.  The east-
west alignments shown for 156th/152nd Street NE reflect continuity between Smokey Point 
Boulevard and 67th Avenue NE.  The road concepts depicted herein may be revised as more 
advanced critical area review and engineering analyses is completed.  Other road alignments are 
acceptable, as long as the north-south, or east-west continuity goals are reached, and the affected 
property owners demonstrate funding support and mitigation (if critical area crossing and fill is 
required) for the alignment.   

Table 3: Recommended Arterial Road System
From To Lanes

Principle Arterials
SR 531 (172nd Street) I-5 Interchange SR 9 5 
152nd / 156th Street I-5 Interchange 67th Ave. / SR 9 5 
Smokey Point Boulevard 152nd Street 172nd  Street 5 
51st Avenue 1400’ south of 

152nd Street NE  
172nd  Street 5 

Minor Arterials
160th Street Smokey Point 59th Avenue 3 
152nd Street West  Smokey Point 43rd Avenue  3 
43rd Avenue  152nd Street 172nd Street 3 
59th Avenue  160th Street 172nd Street 3 
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Development Guidelines – Street Network

The street networks in regards to right of way and landscape widths will be designed pursuant to the 
City’s street design standards, with exceptions to right-of-way width and median/street landscaping 
width(s) considered during design review.

� 152nd Street will be realigned to 156th Street east of 43rd Avenue and classified as a Principle Arterial, with 
two travel lanes in each direction and a center landscaped boulevard (width to be determined during design 
review) with left-turn pockets at key intersections.  Traffic control signals will be required at the intersections 
of 43rd Avenue and 51st Avenue.  A multi-purpose trail or road-side path will be provided on the south side of 
the road to connect Lakewood with Strawberry Fields Park.  152nd Street will be designed for primary bus 
routes.  A corridor design study will be initiated by the City to determine a preferred alignment to connect 
152nd Street to 156th Street, which will consider access management to adjacent property developments. 

� 152nd Street West of 43rd Avenue will be retained as a Three Lane Minor Arterial from Smokey Point 
Boulevard through to 43rd Avenue.   

• 160th Street will be classified as a Minor Arterial and designed for three lanes east of Smokey Point 
Boulevard to 59th Avenue. 

• 43rd Avenue will be classified as a Minor Arterial and designed for three lanes from 152nd Street to 172nd 
Street (SR 531).  The final alignment will consider the parallel Hayho Creek and wetlands.  Bike lanes will 
be provided or a multi-purpose trail could be incorporated into the buffers areas, as determined by the City 
code, on the west side of the road. 

• 51st Avenue will be classified as a Principle Arterial and designed for five lanes with bike lanes.  51st 
Avenue will be designed for primary bus routes.  Traffic control signals will eventually be required at 160th 
Street and 152nd Street.  Additional traffic control signals could be provided at one or two other locations 
along 51st Avenue to provide access to Collector Streets to service developments in the MPA. 

• 59th Avenue will be classified as a Minor Arterial and designed for three lanes from 172nd St (SR 531 to 
160th Street).  59th Avenue could be extended south of 160th Street to 152nd Street, if a new grade-
separation crossing of the BNSF railroad tracks is approved and constructed.  

• Collector Streets, in conjunction with adopted City street standards, may be designed by developers to 
provide the appropriate level of access to adjoining properties.  These streets may have signal controlled 
intersections on the Principle Arterials if appropriately spaced as illustrated on Figure 4. 
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Figure 4: 
Arterial Functional Classifications 
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Figure 4a: 
Optional Arterial Network 
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Figure 4b: 
Optional Arterial Network 
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4.4 TRANSIT FACILITIES 

Transit service through the Smokey Point MPA is provided by Community Transit.  There are 
currently five Community Transit routes that directly serve the MPA, or nearby such as Smokey 
Point Boulevard.  These include routes 200, 201, 202, 207 and 230.  Existing transit service is 
shown in Figure 5.

Routes 200 and 202 provide commuter and all day service on weekdays between the Everett 
Station Transit Center and Smokey Point at 35th Avenue, via 51st Avenue, 152nd Street, and 
Smokey Point Boulevard.  Route 201 provides all day service on weekdays and weekends 
between the Lynnwood Transit Center and Smokey Point via Smokey Point Boulevard.  Route 
207 provides weekday commuter service only between Smokey Point and the Everett Boeing 
plant.  Route 230 provides weekday and weekend service between Darrington and Smokey Point.

Transit service is also provided to disabled persons through Community Transit’s paratransit 
service, also known as DART.  This service is provided to disabled residents living within 3/4 
mile of existing local fixed routes. 

Within the MPA, bus stops are located along 152nd Street and 51st Avenue.  Most of the bus 
stops include only a bus stop sign without a pad, and are therefore not ADA compliant.  Bus 
pullouts with adjacent sidewalk are located on the south side of 152nd Street, immediately east of 
43rd Avenue, and on the west side of 51st Avenue NE, south of 152nd Street.  Outside of the 
planning area, along Smokey Point Boulevard, the bus stops will often include a bus pullout, 
sidewalk or pad and sign.  No bus shelters are located within the Smokey Point MPA. 

The Community Transit Six-year Transit Development Plan (2004-2009) includes proposed 
improvements to extend Route 201 east along 172nd Street (SR 531) into Arlington and 
potentially a commuter route from Arlington / 172nd to Downtown Seattle.  There is a transition 
between the park and ride site north of 172nd Street in Arlington with a new park and site 
proposed south of 172nd Street near Smokey Point Boulevard, also shown on Figure 5. 

Transit service areas are usually defined as the properties within 1,500 feet of a bus route where 
stops are made.  Because the existing transit routes are only on streets that are along the periphery 
of the MPA (152nd Street west of 51st Avenue and 51st Avenue south of 152nd Street), a 
relatively small segment of the planning area is currently served by transit. 
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Figure 5: 
Transit Service 
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4.4.1 Recommended Transit Improvements 

As the MPA is developed to its capacity, it will require additional public transit services.  
Future transit routes should be designed to provide service to within 1,500 feet of as many 
residents and employees as possible.  A future transit route along 51st Avenue, north of 152nd 
Street to 172nd Street, and into Arlington would provide the greatest benefit in capturing 
potential riders within the Smokey Point MPA.  In the long-term, a transit route on the 
152nd/156th Street corridor to Lakewood should also be considered.  Additionally, routes 
could be considered along collector roadways such as 43rd Avenue and 59th Avenue to 
provide full coverage. 

The City will need to update their street design standards to incorporate the development 
guidelines and to design these streets to support future bus routes to serve future residents and 
employees.  Street design considerations should include providing additional right-of-way for 
key bus stop locations, bus pads for shelters at key locations, and sidewalk or trail access.  
This infrastructure should be considered a mitigation expense in the same manner as road 
facilities and non-motorized facilities.  Coordination with Community Transit to locate a 
regional transit station is an important component in supporting local and regional capabilities.

4.5 NON-MOTORIZED FACILITIES 

Multi-purpose trails, bike lanes, sidewalks and other non-motorized facilities should be provided 
for recreational purposes and to encourage commuters to use modes other than automobiles to 
travel to work sites and schools. 

It is also important to maintain a grid system of non-motorized facilities so that pedestrians and 
cyclists are not discouraged by long and winding routes.  Sidewalks should be provided on all 
arterial roads unless a road-side multi-purpose path is provided.  A network of existing and 
proposed trails and bike lanes is illustrated in Figure 6.

Multi-purpose Paths and Trails are recommended in the following corridors: 

� 152nd/156th Street corridor: This path should be located on the south side of the road to connect 
the Centennial Trail and Strawberry Fields Park to the MPA and ultimately to the potential Lakewood 
Trail via the 156th Street bridge crossing I-5. 

� 43rd Avenue:  This path would provide an excellent north-south opportunity for a road-side path to 
connect the 152nd/156th Street Corridor Trail to 172nd Street bike lanes, residents and commercial 
properties in Arlington.  Bike lanes will be provided or a multi-purpose trail could be incorporated 
into the buffer areas on the west side of the road as determined by the City staff. 

Bike Lanes are recommended on the following roads: 

� 51st Avenue:  from south of the152nd / 156th Street Corridor Trail to the bike lanes on 172nd Street 
in Arlington.  Although this is recommended as a Principal Arterial with bus service, bike lanes are 
recommended for continuity with the bike lanes already planned on 51st Street into downtown 
Marysville. 
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Figure 6: 
Bike Lanes and Trails 
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4.6 RIGHTS-OF-WAY AND STREET DESIGN STANDARDS

The MPA is proposed to be an upscale commercial / light industrial neighborhood.  The rights-of-
way need to accommodate the needs of cars, trucks, transit buses, bicycles and pedestrians.  
Landscaping should be used to buffer traffic impacts and increase the value of the adjacent 
properties.

Where possible, it is preferable to include landscaped medians on Minor and Collector Arterial 
streets.  These landscaped medians can be transformed into left-turn pockets where warranted at 
intersections or major driveways.  Where feasible, U-turn capability should be considered at 
intersections where roadway medians limit driveway access.  The design standards should include 
sidewalks on both sides of a street, unless there is a multi-use path in the right-of-way.  
Landscaped buffer strips should also be provided between vehicular travel lanes and sidewalks or 
paths.

Each street design must consider the need for transit 
stops and bicycle lanes.  Key transit stop locations will 
require allowances for pads (designed to ADA 
standards) to accommodate future bus shelters.  Minor 
arterial, collector, and local streets should also allow for 
parking pockets between landscaped bulb-outs at key 
intersections, at the discretion of the City.  On-street 
parking along a property frontage will be credited to the 
off-street parking as required by MMC 19.18.160. 

Transit facilities at key stops require right-of-way
allowances for transit shelter pads.  The minimum extra 
right-of-way allowance for a transit pad at an in-lane 
transit stop should be five feet in width and about 15 
feet in length, as illustrated on the diagram to the right.  
This allowance will provide sufficient space for a 
standard shelter with adjacent room for other transit 
amenities such as signs, schedules, and trash 
receptacles. 

Based on the adopted City of Marysville’s street design 
standards, the objective of providing a high quality of 
street landscaping, and the above recommendations for 
the needs of vehicular travel, transit services, and non-
motorized facilities, the following right-of-way 
standards and cross-sections are recommended. 
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Design Guidelines - Five-Lane Principal Arterial Streets
The street networks in regards to right of way and landscape widths will be designed pursuant to the 
City’s street design standards, with exceptions to right-of-way width and median/street landscaping 
width(s) considered during design review. 

Two standard cross-sections are proposed for five-lane arterial streets, both on rights-of-way of 90 feet. 
Five-lane Principal Arterial with Bike Lanes (51st Avenue)
This standard provides: 

� Up to a maximum 12-foot wide landscaped median or left-turn lane.
� Two travel lanes in each direction 
� Side walks and bike lanes in each direction 
� Bus stops would be in-lane without pull-outs 
� Key bus stops should be provided with extra right-of-way for shelter pads and should be 

planned for every intersection that might be controlled by a traffic signal 

Five-lane Principal Arterial with Multi-Use Trail (152nd / 156th Street)
This second standard provides: 

� Up to a maximum 12-foot wide left-turn lane with some landscaping medians 
� Two travel lanes in each direction 
� Multi-use path at a minimum in one direction or both sides. Direct impacts related to the 

integration of the road elements into the buffer must be avoided or mitigated.
� Bus stops would be in-lane or pull-outs, depending on the final designs 
� Key bus stops would also be provided with extra right-of-way for shelter pads and should be 

  planned for every intersection that might be controlled by a traffic signal 
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Design Guidelines - Three-Lane Minor Arterial Streets
The street networks in regards to right of way and landscape widths will be designed pursuant to the 
City’s street design standards, with exceptions to right-of-way width and median/street landscaping 
width(s) considered during design review. 

Two standard cross-sections are proposed for three-lane arterial streets in the Smokey Point MPA, both 
on rights-of-way of 70 feet, which can be reduced with elimination of parking pockets.  A third standard, 
which includes bike lanes, is not currently planned but could be considered in the future. 

Three-lane Minor Arterial with Multi-Use Trail (43rd Avenue Corridor) 
This standard provides:

� Up to a maximum 12-foot wide landscaped median or left-turn lane 
� One travel lane in each direction 
� A multi-use path along one side (could be integrated into some buffers) 
� Bus stops would be in-lane with no requirement for shelter pads 
� An alternative design with 50-feet of ROW can be considered in order to coordinate design  

  with the required buffer of Hayho Creek.  This must include the pedestrian path.  A 60-foot  
  ROW will be required if the roadway is moved to the east to enable development on both   
  street frontages. 

 Three-lane Minor Arterial with Parking (160th Street and 59th Avenue) 
This standard provides: 

� A 12-foot wide landscaped median or left-turn lane 
� One travel lane in each direction 
� Parking pockets (To be determined by adjacent land uses and logical transitions on a block 

              by block basis)  
� Bus stops would be in-lane with no requirement for shelter pads 
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Design Guidelines - Two-Lane Local Commercial Streets
The street networks in regards to right of way and landscape widths will be designed pursuant to the 
City’s street design standards, with exceptions to right-of-way width and median/street landscaping 
width(s) considered during design review. 

Two-lane local Commercial Street
This standard provides:

� 60-foot right-of-way, which can be reduced to 50 feet with elimination of parking pockets.
� A maximum 12-foot wide travel lane in each direction 
� A landscaped buffer 
� Sidewalks and parking pockets on each side (To be determined by adjacent land uses and
        logical transitions on a block by block basis)  
� Parking may be eliminated at intersections warranting a left turn pocket 
� Bus stops would be in-lane with no requirement for shelter pads 

This Two-lane Local Commercial street standard would apply to all other streets that are not classified 
as arterials in the MPA. 
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Chapter 5 CRITICAL AREAS

This chapter focuses on the known streams, wetlands, fish, and wildlife habitat which are also 
known as critical areas.  Critical areas can, and will, impact the net, or developable, land in the 
MPA.  The primary focus of this chapter is on the realignment of Edgecomb Creek and alternative 
off-site, or add-on, mitigation site. 

The Smokey Point MPA is comprised of two drainage basins.  These are the Hayho Creek 
Drainage Basin and the Edgecomb Creek Drainage Basin.  Of the 675 total acres within the 
Master Plan area, approximately 190 acres, or 28 percent, are located in the Hayho Creek drainage 
basin and 485 acres, or 72 percent, are located in the Edgecomb Creek basin. 

Wetlands and streams perform many important biological and physical functions that benefit the 
City of Marysville and its residents by: 

• Maintaining water quality; 
• Storing and conveying stormwater and floodwater; 
• Recharging groundwater; 
• Providing an important fish and wildlife habitat; and 
• Serving as areas for recreation, education and scientific study and aesthetic 

appreciation.

Within the Smokey Point MPA, two types of critical areas dominate the landscape:  wetlands and 
streams.  The supporting figures of the analysis can be reviewed in Appendix A -Edgecomb Creek 

Relocation – Alternative Analysis-August 10, 2007. 

5.1 WETLANDS 

Wetlands exist within the MPA; however, not all wetlands have been delineated for individual 
parcels.  As of February 2008, there is no complete inventory of existing of wetlands within the 
Smokey Point MPA.  Field visits by the City’s on-call wetland biologist has indicated that the 
majority of site wetlands fall within either Category III or IV wetlands, but actual field 
verification will be needed to determine the actual wetland category.  Due to the uncertainty of 
type, size, and location of wetlands, their locations are not illustrated in this MPA.  It is the 
responsibility of property owners/developers to provide complete critical area studies as required 
under MMC Code Section 19.24.060 and 19.24.340. 
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Development Guidelines – Wetlands and Critical Areas 

� Wetlands and on-site critical areas will be investigated and delineated under the City’s Critical Areas and 
Critical Areas Guidelines.  MMC Chapter 19.24, Critical Areas Management.  Applicants will conduct site 
specific wetland studies and verify hydrology during the spring growing period prior to permit application 
submittal to determine the level of potential wetland impact and mitigation. 

� The City will pursue a regional public/private partnership for a regional mitigation approach on the 
wetlands, ditches and potential creek relocations.  A memorandum of understanding between the City 
and developers will be required to establish a level of commitment to the approving natural resource 
agencies.

� New development may conduct delineation and proposed mitigation approaches on an individual parcel 
basis.  The applicant would mitigate the impacts of development as determined by City Staff in review of 
submitted technical reports.  There may be a fee in lieu of mitigation, if the City has reached agreement 
on a regional approach with appropriate State agencies. 

� Wetland mitigation areas should be located at either the proposed east side add-on site that will serve as 
both a wetland mitigation site and potential regional detention facility; or at any other site approved by 
the City of Marysville. 

5.2 STREAMS 

There are at least two streams or creeks located within the MPA that will require mitigation and 
realignment.  These are Hayho Creek and Edgecomb Creek.  

5.2.1 Hayho Creek 

Hayho Creek is a tributary to Quilceda Creek, which discharges into Ebey Slough, a side 
channel of the Snohomish River.  Hayho Creek flows in the north-south direction along the 
43rd Avenue alignment between 172nd Street to the north and 151st Street to the south.  This 
creek has been documented as a salmonid fish stream by both the City of Marysville and by 
the Department of Fish and Wildlife.  Unlike Edgecomb Creek, the City intends to maintain 
the location of this stream in its current alignment and, as development occurs along this 
stream, segment buffers will be provided as required by the Marysville Municipal Code, 
Chapter 19.24, Sensitive Areas and Critical Areas Management. 

Development Guidelines – Streams and Buffers 

As new development occurs within the project area, developers will prepare a stream buffer study prior to 
permit application submittal to evaluate the effectiveness of any existing buffer and to determine if buffer 
enhancement is warranted.  Any development in Hayho Creek will be required to participate in the Critical 
Area Mitigation under alternatives described above.  There is a Hayho Mitigation Plan on file at the 
Marysville Community Development Offices. 
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5.2.2 Edgecomb Creek 

Edgecomb Creek is a tributary to Quilceda Creek which discharges into Ebey Slough, a side 
channel of the Snohomish River.  The geography of the Quilceda basin is dominated by the 
Marysville Trough, an expansive, nearly flat, alluvial plain stretching between the cities of 
Arlington to the north and Marysville to the south.  This plain is bordered by moderate to steep 
slopes rising to the gently sloping Tulalip plateau to the east and the Getchell Hill plateau to 
the west.  The headwaters of Edgecomb Creek originate on the hillsides east of 67th Avenue 
and are fed by seeps and springs.  This headwater channel provides a good salmon spawning 
habitat, but is being degraded by impacts from adjacent land uses.  Downstream of the steep 
slopes, Edgecomb Creek has been diverted from its historical path into a series of ditches to 
accommodate a railroad bed and agriculture usage. 

The Smokey Point sub basin currently experiences flooding events, primarily caused by the 
high groundwater levels.  Historically, the plains contained extensive wetlands but these were 
mostly eliminated about 100 years ago when a system of ditches was created to drain fields, 
relocate channels, and lower the water table so that the land could be used for agriculture.  
Groundwater contributes a significant portion of the summer base flow, but also contributes to 
flooding and drainage problems.  Many of the drainage issues are related to difficulties in 
providing adequate stormwater detention storage and infiltration due to the high groundwater 
table.  These problems are then exacerbated by the lack of slope to convey runoff into the 
stream system. 

Relocating the stream away from the ditches and into a more naturally sinuous channel with a 
riparian corridor would benefit wildlife and stream habitat and provide an opportunity to 
integrate the stream with a regional approach to stormwater management. 

5.3 EDGECOMB CREEK RELOCATION ALTERNATIVE ANALYSIS

Two alternative channel alignments for Edgecomb Creek were considered as part of this MPA 
analysis, which are further detailed in Edgecomb Creek Relocation Alternative Analysis, August 
10, 2007 – Shaw Environmental Inc. (Appendix A).  Both alternatives have similar channel 
designs; however, the first alignment brings Edgecomb Creek to the west of the Burlington 
Northern Santa Fe Railroad (BNSF) tracks, whereas the second alignment keeps Edgecomb Creek 
on the east side of the BNSF tracks. 

The relocation of Edgecomb Creek provides an opportunity to create habitat within the network of 
ditched stream channels, a protected riparian corridor, where none previously existed.  Flooding 
problems identified along the creek (Snohomish County, 2002) will be addressed by incorporating 
both a low-flow channel for year-round stream flow and a high-flow channel to convey 100-year 
flood events at future land use, or build-out conditions.  All existing and / or new crossings will be 
designed to convey flood waters and to be passable by fish.  An off-stream rearing habitat will be 
provided throughout the length of the restoration. 
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The two conceptual alternative channel alignments developed for Edgecomb Creek are referred to 
as the West Alternative and the East Alternative.  Each alternative has several common concepts 
which include: 

� Creation of 100-year flood capacity in the high-flow channel at anticipated built-out conditions 
� Construction of a low-flow channel for year-round stream flow 
� Placement of  in-stream large woody debris (LWD) for habitat 
� Installation of native vegetation throughout the channel and buffer 
� Retention of 100 to 150 foot buffers on each side of the Creek along the entire project length 
� Construction of off-channel rearing habitats 
� Creation of connection to some of the hillside streams north of 162nd Street NE 

In addition to the two alternatives, an add-on component is proposed that could be paired with 
either of the two alternatives:  acquisition of land and/or easements on properties bounded to the 
east by the railroad, to the west and north by Olaf Strad Creek (existing location) and to the south 
by a housing development along Timberbrook Drive.  The benefit of this component is creation of 
a regional detention/wetland-mitigation/parkland area. 

5.3.1. Summary of West Alternative 

In summary of the relocation to the west side, this alternative does meet the project objectives 
and the following advantages and disadvantages have been identified:

Advantages of the West Alternative: 
� Property consolidation has taken place and would facilitate the mitigation element 
� Within the existing 2008 City Limits and within the MPA 
� Conceptual design provided by ownership group 

Disadvantages of the West Alternative: 
� The West Alternative would place the Creek closest to light industrial development 

and does not easily lend itself to potential opportunities for increasing the riparian 
corridor by pairing it with a potential wetlands land mitigation area (“Add-On”) on the 
East side. 

� If future rail access is necessary, bridging the realigned creek mitigation area will be 
required.

� There is a potential of low-flows due to reduce water resource connectivity to the 
hillside streams to the east of the BNSF rail bed. Additional analysis of hydrology 
connectivity to support low flow events is necessary.  

� Historical ditches and wetlands no longer exist due to allowable agricultural practices 
and may have long term effect on groundwater levels. 



Smokey Point Master Plan 34 June 2008 
City of Marysville 

5.3.2 Summary of East Alternative 

In summary of the relocation to the east side, this alternative does meet the objectives of the 
project and the following advantages and disadvantages have been identified:

Advantages of the East Alternative:
� 54 additional acres would be retained for development within the MPA 
� Better salmonid access to hillside creeks thus improving fish migration 
� Direct connection to potential mitigation areas  
� Fewer road/bridge crossings are needed, and most importantly, none would involve the 

BNSF railroad.  This would considerably reduce time and cost required for 
coordination with BNSF for upgrading and creating new railroad crossings.

� Because the new stream channel would be routed through an existing scrub-shrub 
wetland east of 67th Avenue and through existing scrub-shrub and emergent wetlands 
on the north end of the alignment west of 67th Avenue NE, the quality of habitat is 
expected to be higher with implementation of the East Alternative.   

� The north end of the stream would have a riparian corridor consisting of shrubs and 
trees, and the shading and organic inputs would be available immediately.   

� Additional habitat benefits would be expected because the new stream channel would 
encounter a decreased potential for disturbance since it will be farther from the planned 
commercial development west of the railroad. 

� The East Alternative has the potential of greater connectivity to the water resources in 
the hillside to the East.  

Disadvantage of the East Alternative:  
� Complexity and length of implementation may be complicated by property purchases  
� Outside of City and MPA limits  
� Additional analysis is required to establish impact to upstream tributary systems as 

well as groundwater levels west of the BNSF

5.4 ADD-ON MITIGATION ALTERNATIVE 

This element is to provide for an area that would support wetland mitigation requirements and 
potential flow control on stormwater approaches.  The concept is to acquire land bounded by 
BNSF Railroad to the west, the MPA to the east and southward (outside of Master Plan Area) and 
north of the City’s Strawberry Fields athletic park.

5.4.1 Description 

The Add-On Alternative could be paired with either the West or East Alternative alignment 
options for Edgecomb Creek.  The Add-On could be implemented either in the future, when 
more funding is available, or concurrently with the selected West or East Alternative.  The 
conceptual plan is to build a regional stormwater detention facility to store stormwater and 
reduce peak flows.  Wetlands would be restored and created to be used as mitigation for 
wetland impacts from the development in the area west of the MPA and railroad. 
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Edgecomb Creek would flow through this area and an expanded floodplain could be built to 
provide additional surface water storage during storm events.  High flow diversion structures 
would be installed to direct floodwaters out of the stream channel and into the floodplain, 
providing downstream protection outside of the project area.  Off-channel habitats and riparian 
plantings would improve habitat conditions compared to the depressed existing condition.  
Existing wetlands in the southwest portion of the property could be enhanced by removing 
non-native, invasive vegetation and planting native shrubs and trees.  The adjacent Strawberry 
Fields Park could be improved to include a wetland interpretation area and trail system.  This 
portion of the MPA is somewhat isolated from adjacent areas due to the railroad ROW on the 
west and lack of road access to the east.  Therefore, this area may have lower demand for 
future development than the area west of the railroad.  Additional plans could include 
relocating the Middle Fork Quilceda (MFQ) to flow through the area to enhance stream habitat 
conditions and to provide increased floodplain storage. 

5.4.2 Other Considerations 

The MPA approach is to include this stream segment within the Edgecomb Creek alternative, 
ensuring that sufficient wetland and stream mitigation is incorporated into the selected 
alternative to address impacts to water quality, quantity, and habitat impacts associated with 
the screening and filling, or relocation of an unnamed tributary paralleling 51st Avenue. This 
roadside ditch is classified as a Type 5 stream and fish do access this section from the 
associated stream system.  The planned relocation of Edgecomb Creek should also include 
screening and filling, or relocation of this channel with mitigation area(s).  Road widening 
anticipated for 51st Avenue with area development will result in the relocation of this section.  
If a regional mitigation strategy is not established within the MPA, the relocation will occur 
section by section with multiple roadway and driveway crossings as each property and lot is 
developed east of 51st Avenue NE.

5.4.3 Summary 

The Add-On feature has several benefits that make it worthy for consideration.  Conducting 
the relocation outside of the Smokey Point MPA on the east side of the railroad provides a 
significant incentive for use of this area for locating a regional detention facility.  Edgecomb 
Creek’s floodplain could be enlarged to provide further stormwater storage opportunities and 
protect downstream properties.  Existing wetlands could be enhanced and the adjacent 
Strawberry Fields Park could be improved to include a wetland interpretation area and trail 
system.  Furthermore, a large area of land would be protected from future development; 
preserving a unique ecological setting and wildlife habitat area within a growing city. 

Ultimately, it is advisable to combine the Add-On with the East Alternative or in conjunction 
with the construction of the West Alternative.  Including the Add-On with the East Alternative 
would simply require the acquisition of an additional 31 acres in the area identified on 
Appendix A – Attachment 2/Figure 2-B.  Joining the Add-On with the West Alternative is a 
unique solution that takes advantage of existing property owner support of the West 
Alternative and results in the acquisition of an additional 52 acres of land for use as a regional 
detention facility.  Combining the Add-On with the West Alternative at a later date is 
inadvisable from a financial perspective and it would most likely be difficult to implement 
because regulating agencies could likely take issue with the abandonment of a portion of a 
previously-mitigated creek area.  Costs are summarized for the Add-On Alternatives in Table 
7.
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5.5 FUTURE HYDROLOGY AND HYDRAULIC DATA NEEDS 

The hydrology and hydraulics of both Edgecomb and Olaf Strad Creeks will be affected by the 
range of relocation alternatives presented. 

The hillside streams currently flow into Olaf Strad Creek.  Changing their route to flow into 
Edgecomb Creek would increase flows in Edgecomb Creek and reduce flows in Olaf Strad Creek.  
This increase in flows in Edgecomb Creek could result in sufficiently large enough changes in 
baseflow and stormflow conditions to trigger the need to enlarge the proposed size and geometry 
of the creek.  Conversely, reducing the inputs into Olaf Strad Creek could potentially cause 
baseflow conditions to be too low during the dry season to support what fish populations now 
exist there.  However, portions of Olaf Strad Creek already either appear to dry up or experience 
low dissolved oxygen conditions during the summer months. In order to address these 
comprehensively, hydrologic modeling for these unknowns would be necessary prior to 
implementing either alternative. 

In addition, the modifications to groundwater and base flows in support of agricultural practices 
on the West side of the rail right-of-way have effectively drained the historic hydrologic 
conditions.  “Drain tile” installation has been a common practice for draining excess water and/or 
wetlands to create or enhance useable agricultural crop land.  In many cases, these prior wetlands 
are exempted from Federal wetland regulations through an agricultural exemption.  Given the 
substantial change to both the hydrology and hydraulics of this area, it is reasonable to assume 
that the drain system may prevent proper inundation in potential future stream channels (i.e. 
ground water in the hyporeic zone would drain to quickly to keep the channel wetted during low 
flows).  Any potential realignment in this area will require a thorough hydraulic analysis to 
determine what the current groundwater and baseflow conditions are compared to historical 
conditions, and also how the existing drain tile system would affect future flows in the new creek 
channel.

Hydraulic analysis at creek crossings downstream of these new inputs would also be required to 
determine if the proposed culvert sizes are still appropriate and if flooding problems would be 
created in the stream channel located in the housing development upstream of the Edgecomb-
MFQ confluence.  No hydrologic or hydraulic changes would occur downstream of this 
confluence. 

5.6 SUMMARY AND RECOMMENDED REALIGNMENT ALTERNATIVE 

The two alternatives presented in this report would both result in significant improvements over 
the existing conditions of fish and wildlife habitat in Edgecomb Creek.  Both alternatives are 
feasible and would move the stream out of the existing ditch network and away from planned 
development.  The alternatives would create a meandering stream channel and adjacent floodplain 
that would add off-channel fish habitat, provide improved fish access to the upper reaches of 
Edgecomb Creek east of 67th Avenue NE, improve thermal and chemical water quality, and 
improve surface water conveyance. 
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Although both alternatives would improve conditions in Edgecomb Creek, the East Alternative 
has some advantages over the West Alternative, as shown in Table 5.  The advantages are 
primarily associated with the quality of fish, wildlife habitat, and potential higher groundwater 
connectivity. 

� The quality of habitat is expected to be higher under the East Alternative because the new 
stream channel would be routed through an existing scrub-shrub wetland east of 67th 
Avenue and through existing scrub-shrub and emergent wetlands on the north end of the 
alignment west of 67th Avenue NE.  

� The north end of the stream, which would ideally be aligned with the City of Arlington’s 
realignment and will require the coordination with the City of Arlington and natural 
resource agencies.  The north end would have a riparian corridor consisting of shrubs and 
trees and the shade and organic inputs would be available immediately.  Additional habitat 
benefits would be expected because the new stream channel would be farther from the 
planned commercial development west of the railroad, which would result in a decreased 
potential for disturbance. 

� Further wildlife benefits would be realized if the Add-On Alternative were to be 
constructed because the new riparian corridor would be immediately adjacent to created 
and restored wetlands and ponds. 

� The East Alternative’s location would also keep open the possibility of future wildlife 
habitat improvements adjacent to the riparian corridor.  The farmland east of the riparian 
corridor could potentially be used for wetland and stream mitigation and restoration 
needed to offset future development of the area. 

� Locating future mitigation sites adjacent to the East Alternative riparian corridor would 
further enhance wildlife habitat and water quality functions and provide wildlife corridor 
connections between Edgecomb, Olaf Strad, and MFQ Creeks. 

� The construction costs for both alternatives are expected to be similar.  The East 
Alternative would also retain 54 acres of the high-value land west of the railroad ROW for 
potential development and would also facilitate future rail access in line with regional 
freight mobility goals. 

The increase in ecological benefits for the East Alternative could facilitate obtaining agency 
approval for the project and the lower overall cost should help with securing necessary funds.  The 
opportunity to retain more of the high value land for development within the MPA and the 
potential for ultimate sales of conservation easements on land east of the railroad should aid in 
receiving land owner approval of the project. 

Additional features can be added to the West Alternative to make it comparable to the East 
Alternative from an environmental and freight mobility standpoint.  The MPA mitigation 
approach identifies key features that must be a component of the selected alternative, which could 
be either the East or West Alternative. 
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Table 4:  Summary of Conceptual Alternative Realignment Options 

Option West
Alternative 

East
Alternative 

West Add-On 
Alternative 

East Add-On 
Alternative 

Construction Cost +   + 

Land Cost  +  TBD  TBD TBD  

Design Cost +   + 

Maximize In-stream Habitat  +  + 

Number of potential Road 
/Railroad Crossings on 
Edgecomb 

6 5 2 0 

Maximize Riparian Habitat 
Corridor 

 +  + 

Regional Detention + + + + 

Property Owner Support + +   

Potential For Riparian &/or 
Wetland expansion 

 + + + 

Maximize developed area in 
MPA area 

 +  + 

Note:  + indicates relative advantage over other alternatives. 

Table 5: Summary of Creek Crossings and Potential Culvert Upgrades for Alternatives 
(includes main channel and headwater tributaries) 

Option West
Alternative 

East
Alternative 

West Add-On 
Alternative 

East Add-On 
Alternative 

Total number of crossings 6 5 2 0 

Number of road crossing 
upgrades 

1 2  0 

Number of new road 
crossings 

1 3 1 0 

Number of railroad crossing 
upgrades 

1 0  0 

Number of new railroad 
crossings 

1 0 1 0 

Number of existing crossings 
with no upgrades needed 

2 0   

Note: The crossing at 67th Avenue is not proposed to be upgraded (Though Quilceda DNR, Ch. 8, 2002, identifies it as a fish passage 
barrier, per field observation on December 12, 2006, adult salmonids were seen to be migrating upstream of it. It may only be a
barrier in the summer, or has been upgraded since the report was written)



Smokey Point Master Plan 39 June 2008 
City of Marysville 

Table 6: Summary of Alternative Implementation Costs1

West
Alternative 

East
Alternative 

Add-On West, 
in conjunction

Add-On West, 
at a later date 
(in addition to 

West Alt. 
costs)

Add-On East 

Cost 
(rounded to 
nearest 
$1,000) 

$423,000 $454,000 $423,000 $515,000 no-cost 

1  Land costs are not included. 

5.7 MITIGATION STRATEGY  

Based on the analysis and the potential of both the West and East alternatives, the following 
guidelines will apply:  

Development Guidelines - Mitigation Strategy

The City of Marysville supports the relocation of Edgecomb Creek from its current ditch configuration to 
either the West or East Alternative Alignment.  This includes identifying specific parcels for the stream 
relocation, preparation of a comprehensive stream relocation mitigation plan, permitting, and construction.  
The relocation alternative should also include the unnamed tributary paralleling 51st Avenue NE.  Hydrologic 
modeling for either alternative will need to be conducted to assess current and proposed flows in the 
realigned stream (i.e. will there be sufficient low flows during summer months to support fish presence).  In 
particular, the agricultural drainage system (also known as “drain tiles”) installed on the west property has 
effectively drained those parcels.  Hydrologic analysis for either alternative will be necessary to determine 
how a proposed channel design would function as a fish habitat and to understand the potential for any 
negative impacts within the area.

The selected alternative will need to address freight mobility for rail access to industrial properties west of 
BNSF.  If the West Alternative is selected, industrial developments will be required to provide stream 
crossings and access to the spur line for loading areas.  This could entail creation of two or more centrally 
located roadways or drive aisles to provide common access for properties as they develop.  This will be 
addressed in the Edgecomb Creek relocation concept. 

The selected alternative must include designated wetland mitigation areas to address wetland or buffer fill 
proposed for the MPA.  The relocation of Edgecomb Creek and the potential impacts on several area 
streams will result in the need for mitigation areas to compensate for these areas if filled or utilized for urban 
development.  Local mitigation is preferred to out of area banks.  Therefore, the MPA proposes that critical 
area impacts within the MPA be addressed as part of the Edgecomb Creek relocation concept. In 
conjunction with the State natural resource agencies, the City will explore a programmatic approach on the 
mitigation plan for the MPA.

The City of Marysville may consider creating a wetland / stream mitigation bank in the triangle area north of 
152nd Street and bound by 67th Avenue and the rail road spur.
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5.8 AGENCY PERMITTING CONSIDERATIONS  

The City met with State and Federal agencies regarding permitting requirements and determined 
that there will be a range of permitting required.  This range of permits, as noted below, will 
require upfront analysis and negotiations and should be started as soon as a viable design and 
alternative is approved by the City.

Critical Area Permit Approach

From a permitting perspective, both the West and East Alternatives will have similar issues and permits.   
Both will need City permits, ACOE 404, Ecology 401/CZM, and WDFW HPA.  The East alternative may also 
include Snohomish County permits.  Stream and wetland mitigation issues will need to be addressed either 
on a property by property basis or on a Programmatic Permit approach with Ecology may be an option.4

4 City of Marysville Smokey Point Master Plan Multi-Agency Meeting March 14, 2007 
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Chapter 6 UTILITIES

6.1 INTRODUCTION AND PURPOSE 

This chapter documents the data gathering process, summarizes the existing utility information, 
and provides the available information on proposed improvements to meet future development of 
the Smokey Point MPA.  This chapter was limited to water, sewer, electrical, natural gas, and 
telecommunication utilities.  Stormwater is addressed separately in Chapter 7 – Drainage.

6.2 DATA GATHERING 

The information used to develop this chapter was obtained by reviewing publicly available 
planning documents and discussions with individual utilities, where appropriate.  The following 
planning documents were utilized: 

� City of Marysville Comprehensive Plan, May 2005 
� City of Marysville Water System Plan Update, February 2003 
� City of Marysville Sewer Comprehensive Plan, May 2005 
� City of Arlington Comprehensive Water System Plan, August 2004 

Phone conversations were conducted with the following utilities regarding their existing service, 
proposed improvements, and their ability to serve future development in the Smokey Point MPA: 

� Digital Cable:  Comcast 
� Telephone:  Verizon 
� Power, Natural Gas: Puget Sound Energy 
� Power, Electric:  Snohomish County PUD No. 1 

6.3 WATER 

According to the City of Arlington’s 2004 Comprehensive Water System Plan, the Smokey Point 
MPA is located primarily within the City of Arlington’s water service area, though Marysville’s 
Comprehensive Plan shows that the MPA is located within the Marysville City limits.  The City of 
Marysville, with the existing water infrastructure in and around the MPA, will be providing 
service to this area. Currently there is a 12-inch main in the north/south corridor of 51st Ave, 
which would be the primary supply line for future uses, as shown Figure 7.   

The Smokey Point MPA is located in an area that is served by the City of Marysville North 240 
Zone; however, the City of Marysville will be coordinating with the City of Arlington on 
transiting the service to the City of Marysville.  Water supply to the North 240 Zone is provided 
by the City’s Edward Springs, Stillaguamish Ranney Collector, and Lake Goodwin well sources.  
Storage to the North 240 Zone is provided by the City’s 6.0 MG (million gallon) Edwards Springs 
Reservoir and a recently constructed 3.0 MG reservoir.  The new 3.0 MG reservoir, which is 
located southeast of the Smokey Point MPA off of Wade Road, will provide additional storage for 
expected development in the northern part of the City.  According to the City of Marysville 2003 
Water System Plan Update, the City has sufficient water supply and storage to meet the needs of 
the system through the year 2022.  Water main extensions from the existing water system to the 
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west and south of the Smokey Point MPA will be required to extend water service and fire flow 
into the area.  The size of these water main improvements will be determined by hydraulic 
analyses and driven primarily by the fire flow requirements of the proposed developments within 
the Smokey Point MPA.  Figure 7 presents the water infrastructure currently in place within the 
Smokey Point MPA.  
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Figure 7: 
Existing Water System 
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6.4 SEWER 

Sewer service for residences and businesses within the Smokey Point MPA is provided by the 
City of Marysville.  The City’s Trunk A, at this point an 18- and 21-inch sewer main, conveys 
wastewater south on 51st Avenue for treatment at the City’s Waste Water Treatment Plant located 
in the southern part of the City.  The City’s Sewer Comprehensive Plan, dated May 2005, includes 
a hydraulic model that evaluated the City’s sewer collection system’s capacity based on current 
and future conditions.  The Comprehensive Plan proposes several improvements to Trunk A to 
correct capacity deficiencies to ensure that the sewer meets future demands.  New sewer and 
service laterals will be required to be constructed to serve the light industrial area as development 
occurs in the Smokey Point MPA.  The smaller laterals would convey wastewater to Trunk A.  
Existing sewer infrastructure within the Smokey Point MPA is presented in Figure 8. 
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Figure 8: 
Existing Sewer System 
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6.5 ELECTRICITY 

The Snohomish County Public Utilities District No. 1 (PUD) provides electrical power to the 
Smokey Point MPA.  Power to the PUD is supplied mainly by the Bonneville Power 
Administration (BPA), whose main source of power is hydroelectric dams.  The PUD recently 
completed the purchase of land for a new substation to be located on 51st Avenue NE, between 
172nd Street NE and 152nd Street NE.  The new substation is needed to provide adequate electric 
system capacity and reliable service to the surrounding Smokey Point area.  The new substation 
will be designed by the PUD to accommodate additional equipment upgrades that may be required 
at the substation to serve the future light industrial zone development within the Smokey Point 
MPA. The PUD is committed to providing electric service to meet the needs of any light industrial 
development.   

6.6 NATURAL GAS 

Puget Sound Energy (PSE) is the primary provider of natural gas to the City of Marysville.  Two 
stations, the Granite Falls and Everett Delta Gate Stations, provide service to the City of 
Marysville and the Smokey Point MPA.  PSE currently provides natural gas service to several 
residential plats adjacent to the MPA as well as to two residences within the MPA.  The sizing and 
implementation of new gas service lines will be based on new customer requirements.  PSE does 
not have any active plans to provide additional service to the MPA though the utility is committed 
to extending service as demanded by future development. 

6.7 TELECOMMUNICATIONS 

6.7.1 Telephone 

Telephone service in the Smokey Point MPA is provided by Verizon.  Telephone service is 
currently provided by standard copper service only and is capable of providing DSL network 
service.  When the area is further developed, Verizon will need to update their telephone 
service to meet the increased demand of a light industrial area in the MPA. 

6.7.2 Fiber Optic 

Fiber optic service is not currently available in the Smokey Point MPA.  Verizon is currently 
planning an upgrade to their Marysville central office so that it can provide fiber optic network 
services to residences and businesses with the City of Marysville and the Smokey Point MPA 
within the next two to three years. 

6.7.3 Cable Services 

Digital cable service is currently provided by Comcast, the sole provider of digital cable 
service in the Smokey Point MPA.  Their digital services include high-speed internet, cable 
TV and digital voice.  Not all points within the MPA are currently served by Comcast and the 
utility does not have any current plans to extend service.  When future development does 
occur, Comcast does have the capability to complete their service to the area.  The costs of 
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extending the service may be shared with the proposed development with the terms of the 
service extensions assessed on a case-by-case basis.

6.7.4 Wireless Providers 

Wireless communication services differ from traditional telecommunications services in that 
cellular communication systems use wireless phones and other wireless communication 
devices that transmit and receive radio signals on bands reserved solely for such activity.  
Signals are transmitted and received by low power antennae.  The demand for service and new 
facilities for telecommunications is difficult to assess because of the changing technologies 
and the consumer demand for new services.  Known service providers with facilities in the 
Smokey Point MPA area include Verizon Wireless, AT&T, T-Mobile, Sprint, and Nextel. 

6.8 BP OLYMPIC PIPELINE 

Beyond Petroleum (BP), formerly known as British Petroleum, owns and operates the Olympic 
Pipeline, which conveys approximately 4.9 billion gallons of refined fuel a year.  The pipeline 
dissects the proposed planning area, running from the northwest edge to the southeast corner.  The 
corridor consists of two separate lines of 16- and 20-inches in diameter with an average depth 
below the existing grade of 3 to 4 feet.  Developers within the Smokey Point MPA will be 
required to coordinate with both the City and BP Pipelines Land and Right-of-Way department to 
ensure that the pipeline remains intact and undisturbed or is relocated with approval from BP.  
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Chapter 7 DRAINAGE 

The purpose of this Chapter of the Smokey Point MPA is to establish a conceptual drainage plan 
for the area which the City and future developers can use to build a functioning drainage system 
in the planning area.  In this Chapter, the basins are identified; the local and state methodology 
for the review and basis of design is applied, regional and on-site systems.  Potential Low Impact 
Development (LID) standards are identified and basin exchange concepts are explored as well.  

This conceptual drainage plan is designed to conform to the requirements of the 2005 
Department of Ecology Stormwater Management Manual for Western Washington as well as the 
unique characteristics of the planning area.  As part of a future master drainage plan, the City 
will need to continue with this baseline modeling to prepare more detailed modeling to 
demonstrate flow peak and duration conformance at key points along the stream systems for 
more accurately sized and located facilities.  

The Smokey Point MPA is comprised of two drainage basins:  the Hayho Creek Basin and the 
Edgecomb Creek Basin.  Of the 675 total acres within the MPA, approximately 190 acres (28 
percent) are located in the Hayho Creek drainage basin and 485 acres (72 percent) are located in 
the Edgecomb Creek basin.  The complete analysis and figures are located in Appendix B – City 

of Marysville Smokey Point Master Plan – Drainage Element, February 9, 2007, by Otak Inc.

The Master Plan area encompasses portions of the Hayho Creek and Edgecomb Creek drainage 
basins. Agriculture, commercial, and urban development are the principle land uses in both 
basins.  The topography is flat with a slope of about 0.3 percent.  Both basins are subject to 
planning constraints that are posed by high winter ground water levels, water quality treatment 
requirements of local fish-bearing waters, subtle changes in slope and topography, and the 
objective of minimizing pumping and optimizing the use of gravity for conveyance, storage and 
treatment of the region’s stormwater. 

7.1 PREFERRED MASTER PLAN LAND USE PLAN AND ASSUMPTIONS 

The proposed land use, provided by the City for evaluation in this Master Plan is defined by the 
following criteria: 

• 25 percent of the land within the planning area is assumed to be wetlands and 
not available for development. (This is a very broad assumption and will 
most likely be lower upon submittal of critical areas/wetland delineation 
reports.)

• Lot coverage of the developed land area by buildings / structures will be 50 
percent. 

• 60 percent of the developed land area will be in Light Industrial; the other 40 
percent will be in office space. 

• 85 percent of developed areas will be in impervious surfaces; the remaining 
15 percent will be in landscaped surfaces or open space. 
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7.2 PRELIMINARY HYDROLOGIC MODELING RESULTS 

The results of recent hydrologic modeling for the City in north Marysville (128th Street Regional 
Pond Feasibility Technical Memorandum, September 25, 2006) were used to provide 
preliminary sizing of water quality, rate control, and conveyance facilities.  Uniformity of soils 
in the area and comparable developed impervious areas (85 percent) allowed the use of these 
results for preliminary planning within the Master Plan area.  For hydrologic modeling, the 
USEPA Hydrologic Simulation Program-Fortran (HSPF) continuous rainfall-runoff model for 
computing runoff from rainfall was used.  A one-hour time step was used to predict flow rates.  
Existing land cover for modeling was assumed to be forest to reflect pre-European settlement 
conditions, as required by Ecology’s 2005 Stormwater Management Manual for Western 
Washington (2005 Ecology Manual). 

For the purpose of this analysis, the North Marysville results (September 25, 2006) were 
converted to volume per developed area for water quality treatment and detention.  Un-detained 
runoff rates and detained release rates were also estimated on a developed acre basis for use in 
sizing preliminary conveyance facilities.  The estimated unit area values are as shown below: 

• Water quality volume:  4,200 cubic feet per developed acre 
• Detention volume:  17,000 cubic feet per developed acre 
• Un-detained runoff rate:  0.5 cubic feet per developed acre 
• Detained runoff rate:  0.04 cubic feet per developed acre 

Note that more detailed modeling will need to be performed as a part of the future master 
drainage plan work to demonstrate flow peak and duration conformance at stream system points 
of compliance and to more accurately size and locate needed facilities. 

7.3 DRAINAGE PLAN ALTERNATIVE ANALYSIS 

Drainage planning considers alternatives that include regional facilities approaches, on-site 
systems, LID elements, and basin exchange concepts.  Each basin area is addressed separately.  
Rate control criteria have been developed based on the results of continuous runoff simulation 
modeling for the City’s State Avenue project.  

Presented in sections 7.4 through 7.9 are the results of the analysis of various conceptual 
alternatives considered for stormwater management in the planning area.  Alternatives have been 
created to conform to the requirements of the 2005 Ecology Manual, as well as to the unique 
characteristics of the planning area. 
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7.4 WATER QUALITY TREATMENT ALTERNATIVES

Discharge from developed areas will be to Type F stream, which is classified as a fish inhabited 
streams that drain into the Middle Fork of Quilceda Creek.  This creek system contains Chinook 
spawning habitat and is regulated by the Endangered Species Act.  Maintaining base flows, 
managing peak flows, and reducing pollutant loadings are key to the preservation of these critical 
habitat spawning areas.  Industrial/commercial development discharges to Type F streams are 
required to have stormwater treated to an “enhanced treatment” level to reduce potential 
pollutant loadings, especially the discharge of dissolved metals.  Acceptable enhanced treatment 
methods described in the 2005 Ecology Manual include the following: 

• Large sand filter 
• Amended sand filter 
• Stormwater treatment wetland 
• Compost-amended filter strip 
• Ecology embankment 
• Two facility treatment trains (as described in Table 3.2 of the 2005 

Ecology Manual, provided as Table 7 below) 

Table 7: Treatment Trains for Dissolved Metals Removal 
First Basic Treatment Second Treatment Facility 
Biofiltration Swale Basic Sand Filter or Sand Filter Vault or 

Media Filter1

Filter Strip Linear Sand Filter with no pre-settling cell 
needed 

Linear Sand Filter Filter Strip 
Basic Wetpond Basic Sand Filter or Sand Filter Vault or 

Media Filter1

Wetvault Basic Sand Filter or Sand Filter Vault or 
Media Filter1

Basic Combined Detention/Wetpool Basic Combined Detention/Wetpool 

Basic Sand Filter or Sand Filter Vault with a 
pre-settling cell if the filter isn’t preceded 
by a detention facility 

Media Filter1

1 The media must be of a nature that has the capability to remove dissolved metals effectively based on at least limited data. Ecology 
includes Stormfilter’s ™ leaf compost and zeolite media in this category 
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7.5 RATE CONTROL (DETENTION) ALTERNATIVES – OVERVIEW  

7.5.1 Overview  

Detention options include above-grade open water surface facilities and below-grade buried 
facilities as listed below: 

Above grade options:
� Open ponds with earth embankments* 
� Off-channel detention for high flows 
� Open vertical wall ponds 
� Parking lot ponds 
� Rooftop detention 
� Roof runoff pressure downspout system to above grade pond 
� Elevated sub-floor onsite detention 
� Porous pavement with aggregate storage section or “Infiltrator” chamber storage 

systems 

Below grade options:
� Buried precast or cast-in-place concrete vaults 
� Buried pipe or “Infiltrator” chamber storage systems 
� Porous pavement with aggregate storage section or “Infiltrator” chamber storage 

systems 

(*Note that open ponds within the 10,000-foot FAA wildlife hazard zone would have to 
include approved mitigation measures, as discussed below.) 

If adequate parcels of land are available downstream at a reasonable price, the use of regional 
detention ponds within earth berms can be an affordable and effective approach for providing 
detention for a large area, such as the Master Plan area.  All of the above options are 
applicable for either development-specific onsite approach or a regional approach.  Onsite 
options would be privately constructed, while regional facilities would likely be constructed 
by the City with capacity in the facility being available for purchase by future developers.  
This is similar to Pond #1 in the adjacent Hayho Creek drainage basin. 

Least desirable for the planning area are the buried vault and pipe systems.  This is because 
of the high seasonal ground water levels and the higher construction and maintenance costs.  
High ground water levels require that the vaults or pipes be designed to resist flotation when 
the systems are empty.  The anti-flotation design can add considerable expense to vault or 
pipe system costs. 
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Future stormwater collection will be accomplished on each of the parcels by private 
developers.  Conveyance systems will be needed in both the Hayho Creek and Edgecomb 
Creek basins to convey new flows to: 

• Points of discharge within the creek systems where detention and 
stormwater treatment are provided onsite; 

• To regional treatment and detention facilities where a regional approach is 
taken; and 

• To points of discharge from regional facilities. 

Conveyance alternatives include: 

• Gravity pipelines 
• Gravity open channels 
• Combination of gravity open channels with pipelines 
• Pumping and pressure pipelines 

Gravity open channels are preferred, where feasible, because of lower construction costs 
(assuming City right-of-way locations vs. land purchase) and the added water quality 
treatment that the vegetated channels provide.  Gravity pipelines are preferred next, followed 
by the least desirable pumping and pressure pipeline systems.  These are least desirable 
because of higher costs, energy consumption, and reduced reliability during power outages. 

Gravity pipelines can be designed to operate under a slight pressure (surcharge) in order to 
discharge from a higher elevation to a lower elevation bermed pond with an above grade 
detention water level.  The Pond 1 conveyance system in the Hayho Creek drainage system is 
designed in this manner.  This design method is applicable to both basins within the planning 
area. 

Preliminary conveyance corridors identified for the planning areas are shown in Appendix B 

– Figure 2 – Technical Memorandum No. 3.  The alignments are based in part on the 
proposed road system for the planning area.  The conveyance system will need to maintain 
current land use drainage provisions.  During the early years of development in the Master 
Plan area, roadside ditches may be appropriate.  As development continues and road 
improvements are made, piped systems will likely need to be installed in order to convey the 
increased flows.  The lower portions of the proposed ditch / pipe conveyance systems to 
downstream regional detention facilities will operate under piped surcharge conditions. 

7.5.2 Onsite and Regional Alternatives 

Both onsite and regional stormwater management alternatives have been considered for the 
planning area.  Onsite facilities would be planned, designed and constructed by the developer 
of the property.  Regional facilities would likely be planned, designed and constructed by the 
City.  The combination of onsite and regional facilities also has potential because of the 
flatness of the area and the desirability of avoiding pumped stormwater systems.  Water 
quality treatment could occur onsite with excess flows being conveyed downstream to a 
regional facility. 
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The development of conceptual onsite and regional approaches for stormwater management 
in the Master Planning area has emphasized the use of: 

• Multi-functional approaches (involving stormwater detention and 
treatment, as well as wetland mitigation, stream/habitat enhancement, 
parks/recreational uses, and aesthetics). 

• Integration with open space opportunities. 
• The use of off-channel storage as land availability and drainage 

opportunities allow. 

Consideration of these potential opportunities can lead to improved environmental design, 
reduced permitting/mitigation, lower land costs, improved aesthetics, and enhanced 
economic incentives for development of this Master Plan area. 

7.5.3. Consideration of FAA Hazardous Wildlife Separation Criteria and 
Stormwater Facilities  

The Arlington Municipal Airport is located just north of the planning area, on the north side 
of 172nd Street NE (SR 531).  Open bodies of water within 10,000 feet of air operations area 
are considered by the Federal Aviation Administration (FAA) to be hazardous wildlife 
attractants (FAA Advisory Circular No. 150/5200-33A, July 27, 2004).  The portion of the 
planning area considered to be hazardous by the FAA criterion is shown in Figure 2, 

Appendix B, as the area within the semi-circle drawn from the most southern part of the 
airport.

Nearly all of the planning area is located within 10,000 feet of air operations areas at the 
Arlington airport.  The FAA Advisory Circular No. 150/5200-33A titled “Hazardous Wildlife 
Attractants on or Near Airports”, states that no permanent standing water is allowed and that 
a management plan for the safe operation of stormwater facilities should be developed to 
assure airport safety. 

“2-3. Water Management Facilities. Drinking water intake and treatment facilities, 
stormwater and wastewater treatment facilities, associated retention and settling ponds, 
ponds built for recreational use, and ponds that result from mining activities often attract 
large numbers of potentially hazardous wildlife. To prevent wildlife hazards, land-use 
developers and airport operators may need to develop management plans, in compliance 
with local and state regulations, to support the operation of stormwater management 
facilities on or near all public-use airports to ensure a safe airport environment… 

b. New stormwater management facilities. The FAA strongly recommends that off-airport 
stormwater management systems located within the separations identified in Sections 1-2 
through 1-4 be designed and operated so as not to create above-ground standing water. 
On-airport stormwater detention ponds should be designed, engineered, constructed, and 
maintained for a maximum 48-hour detention period for the design storm and remain 
completely dry between storms. To facilitate the control of hazardous wildlife, the FAA 
recommends the use of steep-sided, narrow, linearly shaped water detention basins. 
When it is not possible to place these ponds away from an airport’s AOA, airport 
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operators should use physical barriers, such as bird balls, wires grids, pillows, or 
netting, to prevent access of hazardous wildlife to open water and minimize aircraft-
wildlife interactions. When physical barriers are used, airport operators must evaluate 
their use and ensure they will not adversely affect water rescue. Before installing any 
physical barriers over detention ponds on Part 139 airports, airport operators must get 
approval from the appropriate FAA Regional Airports Division Office. All vegetation in 
or around detention basins that may provide food or cover for hazardous wildlife should 
be eliminated. If soil conditions and other requirements allow, the FAA encourages the 
use of underground stormwater infiltration systems, such as French drains or buried rock 
fields, because they are less attractive to wildlife.” 

Several design concepts to accommodate the FAA criteria have been developed and are 
outlined below: 

• Detention and water quality treatment in an open pond, with constructed wetland, 
outside of the FAA 10,000-foot wildlife hazard zone. 

• Onsite or regional water quality and low flow detention (bankfull) and stream 
enhancement with flood storage for higher flows which would need to drain out 
within 48 hours (if inside FAA 10,000-foot wildlife hazard zone). 

• Detention and water quality treatment in open pond with constructed wetland inside 
of FAA 10,000-foot wildlife hazard zone, with FAA-approved mitigation devices 
(bird balls, wire grids, netting, etc.) to prevent access of hazardous wildlife. 

• Detention and water quality treatment inside of FAA 10,000-foot wildlife hazard 
zone with open pond designed to drain the design storm within 48 hours.  Flows 
present in excess of 48 hours would be detained below pavement grade in 
“Infiltrator” and rock void system with impervious liner, conveyed to an open pond 
with FAA approved mitigation devices, or conveyed to an open pond beyond the 
10,000-foot zone. 

7.6 POTENTIAL REGIONAL TREATMENT AND DETENTION SITES 

To minimize the pumping of stormwater, regional detention facilities have been located at the 
lower elevation locations in the southerly part of the planning area.  Potential sites for regional 
facilities in the Hayho Creek and Edgecomb Creek basins are shown in Appendix B - Figure 3.
These sites, located in lower elevation areas to the south, have been selected on the basis of 
location and land availability.  The availability, cost and wetland constraints of the parcels, 
which make up individual sites, have not yet been fully assessed. 

7.6.1 Hayho Creek Basin 

In the Hayho Creek basin, the existing City Regional Pond 1 facility and adjacent future 
Regional Pond 2, on city-owned property, offer convenient sites to serve this western part of 
the planning area, as illustrated in Figure 3.  Both of these regional sites are outside the FAA 
10,000-foot hazard zone.  Pond 1, as constructed, and Pond 2, as proposed in 2006, have a 
combined detention capacity of 67.2 acre-feet (2,930,000 cubic feet).  This volume has the 
capacity to serve about 172 acres of development at 17,000 cubic feet of detention per acre.  
This capacity, plus high flow off channel detention in Hayho Creek, will likely satisfy both 
existing and ultimate development of the upper basin.  Approximately 105 acres of the 
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northern area (about 79 acres net after wetland reductions) could be conveyed by gravity to 
the Pond 1 and 2 sites, using surcharged large diameter pipe(s).  The remaining 85 acres of 
the more southern area (63 acres net) would need to be pumped into the conveyance system 
or handled onsite.  One option to be considered is over-detaining runoff from the northern 
area to allow for direct discharge (i.e. without detention) of new runoff flows from the more 
southern parcels. 

In order to convey stormwater to either of these two City owned pond sites, flow would need 
to be conveyed under Hayho Creek on the north side of 152nd Street NE.  To accomplish 
this, flows would need to be conveyed via a shallow cover pipe under the streambed, 
pumped, or conveyed using an inverted siphon (depressed sewer) installed under the creek.  
The inverted siphon would need to be a multiple barrel design in order to convey the full 
range of design flows at self-cleaning velocities.  All of these alternatives would connect to a 
new trunk storm line in 152nd Street NE, running from the west side of Hayho Creek to the 
existing Regional Pond 1 trunk system using a 48-inch pipe. 

7.6.2 Edgecomb Creek Basin 

Within the Edgecomb Creek Basin, four potential sites for regional facilities were identified 
and evaluated, both within and south of the Master Planning area.  The sites are shown in 
Appendix B - Figure 3.  The FAA 10,000-foot hazard zone boundary is also shown in 
Appendix B - Figure 3.  The entire planning area is within the FAA 10,000-foot hazard zone. 

The Edgecomb Creek portion of the planning area is about 485 acres.  After adjusting this 
area for wetland areas (assumed to be 25 percent due to limited on-site verification), the 
maximum net developable area is about 364 acres.  Open pond detention and water quality 
facility land requirements have been estimated to be 10 percent of the developed service area.
For development of 364 acres, a pond area of 37 acres can be expected. 

The regional sites located south of the planning area (Sites #3 and #4) would likely receive 
flow entirely by gravity conveyance.  The sites within the planning area (Sites #1 and #2) 
will receive only a portion of the flow by gravity.  If a pond design elevation (detention peak) 
of 109 feet is assumed, about 52 percent of the area (or 190 acres of developable land) could 
drain to the facility by gravity.  At a design elevation of 105 feet, about 73 percent of the area 
(266 acres developable) could drain by gravity to the facility.  The remaining non-gravity 
area would be addressed by one of the methods described for the Hayho Creek pumping 
service area or, alternatively, by over detaining additional flows to allow runoff from the 
lower areas to discharge to the stream without detention. 

Sites #2 and #3, east of the BNSF railroad right-of-way, would likely have a lower property 
acquisition cost than the properties on the west side.  Site #2 on the east side of the railroad 
right-of-way is also part of an “add-on area” being evaluated as a part of its Edgecomb Creek 
Relocation Alternatives Analysis.  The key elements of that analysis are discussed in Chapter 
5 – Critical Areas.  The use of the add-on area as a regional detention site provides an 
opportunity to explore a multi-function project (stormwater, environmental mitigation and 
parks/recreation) and improved environmental designs, as previously discussed. 
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7.7 BASIN EXCHANGE CONCEPTS 

With the flatness of the planning area, it is possible to consider the exchange of basin areas, 
where runoff from the land area within one basin is diverted to an adjacent basin in exchange for 
an equal amount of flow (or area) being permanently diverted from the second basin to the first 
basin.  This concept could offer the benefit of using an existing regional facility, such as Pond 1, 
which is currently not fully used in terms of basin subscribers.  If a development proposal in the 
Edgecomb Creek Basin has a proposed implementation schedule that is earlier than a 
development within the Hayho Creek Basin, then a basin exchange could be mutually beneficial 
for both the City and the Edgecomb Creek Basin developer.  The Hayho Creek Basin exchange 
area could be incorporated into the Edgecomb Creek Basin at a later date.  The technical 
feasibility of an exchange would need to be determined in a more detailed drainage master plan, 
with the ability to maintain gravity conveyance being one of the key criteria. 

7.8 LOW IMPACT DEVELOPMENT ELEMENTS 

Low Impact Development (LID) is a stormwater strategy that emphasizes conservation and use 
or natural site features integrated with distributed, small-scale stormwater controls to more 
closely mimic natural hydrologic patterns in residential, commercial, and industrial settings.  
Those concepts are explored in Appendix B - Technical Memoranda #1 and #3.  LID 
techniques may be utilized alone or in combination with other drainage control methods. 

Development Guidelines Low impact Development Techniques 

Twenty three different Low Impact Development (LID) techniques were reviewed for the MPA.  Technical 
Memorandum #3 details those and the complete findings.  LID water quality treatment techniques, such as 
filter strips and media filtration, could be used to provide a portion of the enhanced treatment requirement 
for developed areas. 

LID techniques will be most useful to maintain existing hydration. 

Limitations on LID techniques may be presented by: 
-  High seasonal ground water levels
-  Low infiltration rates of the surficial soils 

Recommend and viable LID techniques are: 
-  Filter strips and media filtration  
-  Vegetated roofs 
-  Tree box filters 
-  Roof stormwater harvesting (for irrigation of landscaped areas) 
-  Pervious concrete sidewalks 

The LITD techniques explored in Technical Memorandum #1 and #3 may be utilized as appropriate for the 
site.
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Examples of LID:

Example of Vegetated Roofs for an industrial one-
story building.  

 Example of Pervious Drainage Swales with 
landscaping and parking areas. 
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 Example of Tree box filters which can add to the 
overall urban design while fulfilling stormwater 
quality elements.

Example of Pervious pavement for parking areas 

Example of porous pavement material
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7.9 DRAINAGE PLAN CONCEPT SELECTION 

The requirements and components for the conceptual alternatives and options for stormwater 
management have been described above.  Based on identified constraints and opportunities, 
along with guidance from the City’s planning and public works staff, the following Development 
Guidelines are the selected, preferred conceptual drainage plans for each basin.  

Development Guidelines - Drainage Plan Concept 

Hayho Creek Basin
A menu of alternatives is needed to address drainage in the Hayho Creek Basin.  The use of alternatives 
alone or in combination with other alternatives will depend on the phasing of development within the basin, 
the availability of pond facilities at the time of development and the selection and implementation of creek, 
stream and ditch relocation projects. The Preferred Conceptual Alternatives: 

LID, On-Site, and/or Construct Pond 2 (detention and water quality pond) which will operate parallel with 
existing Pond 1 by a connection between the two ponds. 

� Extend the storm trunk sewer system in 152nd Street NE to the east side of Hayho Creek to  
  receive flow from new development within the basin. 

� For the portion of the basin that cannot gravity drain to Pond 1 and Pond 2 facilities, the following
  options will be considered: 

 1. Over-detention in the gravity flow service area to allow direct discharge of the lower portion of
  the planning area into Hayho Creek. 
 2. Onsite detention and water quality treatment, with discharge to Hayho Creek. 
 3. High flow off-channel detention storage (on the Pond 2 site). 
 4. Pumping of un-detained discharges to the trunk storm sewer system, which will operate under 
  a surcharged condition. 
 5. Detention in stream channel using additional capacity by creating additional floodplain  
  capacity above the normal high water mark. 
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Edgecomb Creek Basin
The Preferred Conceptual Alternative:  

Construct regional pond and water quality treatment in the southern portions of the Planning area.  The 
Add-On triangular parcel east of the BNSF Railroad right-of-way (Site #2) and the parcel southeast of the 
planning area (Site #3) are the candidate sites preferred by the City for construction of the regional water 
quality and pond facilities. 

� The Add-On parcel will serve as much of the gravity service area of the basin as practicable, with  
  the FAA criteria needing to be addressed in the design (i.e., no water ponded over 48 hours after a
  rainfall event). 

� The southeast off-site parcel will serve as much of the area that cannot be drained by gravity to the 
  Add-On parcel, as practicable, assuming topography allows conveyance without pumping. 

� Open-channel conveyance will be used where feasible, with the lower / southern portions of the
  backbone conveyance systems being surcharged using piped systems where flat slopes do not
  allow normal gravity flow. 

� For areas that cannot drain by gravity to either of the two southern regional ponds, the options
  listed above for the Hayho Creek Basin would be considered for Edgecomb Creek Basin, including: 

 1. Over-detention in the gravity service area to allow for direct discharge of a portion of the
  pumped service area to Edgecomb Creek 
 2. On-site detention and water quality treatment discharge to Edgecomb Creek 
 3. High flow off-channel detention storage 
 4. Pumping of un-detained discharges to the trunk storm sewer system, which operates under a
  surcharge condition 
 5. Detention in streams, utilizing additional floodplain storage created by modifying the stream
  channel and adjacent buffer area. 
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Chapter 8 AIRPORT COMPATIBILITY 

The City of Arlington adopted an Airport Master Plan which documents the importance of land 
use compatibility within the airport influence area and illustrates the additional planning 
requirements necessary to minimize the potential impact of the airport on surrounding land uses.  
It is the intent of this Master Plan to further promote land use compatibility adjacent to the 
Arlington Municipal Airport. 

As projects within the Master Plan boundaries are submitted to the City of Marysville, the City 
will take the lead on reviewing these projects.  However coordination with the City of Arlington 
will be required.  Projects will be circulated to the City of Arlington, in conjunction with their 
agreement of site plan reviews under the Airport Master Plan for comment and review to ensure 
compatibility with the Airport Master Plan and the Marysville / Arlington inter-local agreement 
which limits residential development south of the airport.  This includes providing the Airport 
with the opportunity to: 

� Purchase or negotiate aviation easements 
� Ensure buildings do not penetrate the 100:1 airspace restrictions 
� Ensure an FAA airspace form has been approved (Form 7460-1) 
� Ensure that projects meet the airport compatibility requirements 

8.1 EXISTING CONDITIONS  

The Arlington Municipal Airport is located north of the Smokey Point MPA in the City of 
Arlington.  The airport is classified as a General Aviation Airport and is designated as Airport 
Industrial (AI) zoning within the Land Use Code of the City of Arlington.  The AI Zone 
encompasses all of the existing airport property. 

The airport encompasses approximately 1,189 acres and consists of two runways and several 
taxiways.  A large area of industrial zoning is located directly east of the airport between 59th 
Avenue and 67th Avenue NE, east of 67th Avenue NE. 

8.2 LAND USE COMPATIBILITY 

An “airport influence area” (AIA) is an area near the airport where particular land uses are either 
influenced by or will influence the operation of the airport in either a positive or negative 
manner.  The Arlington airport is divided into six individual zones each with their own land use 
regulations and guidelines.  Four of these zones, as illustrated in Figure 9, overlay the Smokey 
Point MPA.  They include: 

� Inner Safety Zone (ISZ)/Zone 2 
� Inner Turning Zone (ITZ)/Zone 3 
� Outer Safety Zone (OSZ)/Zone 4 
� Traffic Pattern Zone (ITZ)/Zone 6  
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Figure 9: 
Airport Influence Area – Airport Zones 
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To ensure compliance with the Arlington Municipal Airport Master Plan, uses within the 
Smokey Point MPA boundaries are limited.  To determine if a use is allowed within the Smokey 
Point MPA, the proposed use must be allowed by both the Marysville Municipal Code Permitted 
Use Matrix and the airport’s Master Plan standard (see Table 8) below.  If either regulation 
prohibits the use, then the use will not be allowed.  The allowable industrial and warehouse uses, 
defined in the City of Marysville - LI zone classification, are generally allowed and do not 
generate a large gathering of people. 

Table 8: Allowed Land Uses within the Arlington Airport AIA Zones

Land Use(1)
Inner Safety 

Zone (ISZ)/Zone 
2

Inner Turning 
Zone (ITZ)/Zone 

3

Outer Safety 
Zone 

(OSZ)/Zone 4 

Traffic Pattern 
Zone (ITZ)/Zone 

6
Residential Prohibited Allowed Allowed Allowed 
Commercial Allowed Allowed Allowed Allowed 
Industrial Allowed Allowed Allowed Allowed 
Recreational Prohibited Allowed Allowed Allowed 
Public(2) Prohibited Prohibited Prohibited Allowed 

 1. These development guidelines are not retroactive and will not be construed to require a change or alteration in the use of 
any property not conforming to these regulations, or otherwise interfere with the continuance of a nonconforming use.  
Nothing contained herein will require any change in the use of any property, the platting, construction, or alteration of which
was begun prior to the effective date of the Arlington Airport Master Plan, and is diligently prosecuted. 

 2. Restrictions would apply to congregations of people and noise sensitive uses (i.e., schools, hospitals, nursing homes, churches, 
auditoriums, and concert halls). 

8.3 NOISE CONTOURS 

Noise levels around airports are generally broken down into three categories: 

� 60-65 DNL noise level is compatible with all land uses; 
� 65-70 DNL noise level is compatible with land use restrictions such and limiting 

residential uses and requiring noise abatement construction techniques in 
buildings; and

� 70-75 DNL noise level suggests significant noise levels that are not compatible 
with residential uses. 

The Arlington Airport Master Plan shows that the a range of noise contours are contained within 
the existing airport boundary with a portion of the 60 DNL noise contour extending off the 
airport property into the Smokey Point MPA boundaries.  As the Master Plan Area is only 
impacted by the 60 DNL noise contour, no additional land use restrictions are required other than 
those listed in the Airport Master Plan. 



Chapters 9 and 10 (pages 64 - 87) of the Smokey 
Point Master Plan were repealed via Ordinance 
No. 3244. Site and building design standards are 
now set forth in MMC 22C.020.245, Industrial 
site and building design standards, and 
landscaping standards are set forth in MMC 
Chapter 22C.120, Landscaping and Screening. 
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Chapter 11  IMPLEMENTATION AND FUNDING 

This Chapter sets forth policies for implementation and options for funding for projects 
described in this Smokey Point MPA.   

11.1 IMPLEMENTATION POLICIES 

The Development Guidelines contained in Chapters 4-7 of this Smokey Point MPA document 
recommend how the City, affected agencies and private developers, should develop and 
construct road networks, transit networks, wetlands, critical areas, drainage systems, and utility 
networks infrastructure within the Smokey Point MPA.  This Section contains policies for 
implementation.  

The basic short-term priories (1 to 5 years) priorities of the MPA and infrastructure are:  
1. Construction of 156th East to West  
2. Reconstruction of 51st into a Principal Arterial  
3. Transit pullout pockets in new roadway areas 
4. Development and construction of regional stormwater facility (if approved by City)
5. Extension and expansion of water, sewer, and electric facilities
6. Extension and expansion of sewer trunk lines for future developer extension 
7. Approval and construction of a wetlands/stream mitigation program  

The long term priorities (5 to 10 years) of the City for the MPA and infrastructure are:

1. Continuation of construction minor arterials and collector streets  
2. Installation of traffic signals as the warrants are defined in the future
3. Completion of regional wetlands/stream mitigation program  

11.1.1 Infrastructure for Wetlands, Drainage Systems, and Critical Areas

Including any ditches and streams, will be addressed in one of two scenarios: 

Scenario (1).  The City shall utilize a coordinated permitting process in which impact 
analysis, mitigation planning, and project permitting are conducted on a regional basis in 
coordination with state and federal agencies.  Under this Scenario (1), new development 
will participate in and receive property-specific benefits from regional mitigation projects 
through:

(a) Construction of regional mitigation projects with capacity in the facility 
available for purchase by developers; or

(b) Funding of regional mitigation projects to be constructed through one of the 
funding options identified in Section 11.2; or

(c) A combination of (a) and (b).  

If capacity permits and with appropriate funding, regional mitigation projects may also 
serve property outside the Smokey Point MPA.  Coordinated permitting process under 
Scenario (1) may require two to four years for planning and approvals. 
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Scenario (2).  Under this Scenario (2), as new development occurs, analysis of impacts, 
mitigation planning, and project permitting will be conducted on a development-by-
development basis.   

11.1.2 Road and Transit Networks and Utility Networks 

The City should consider the following transportation projects within its overall capital 
plan and develop timing and priorities for construction of road segments: 

� The east-west corridor on 156th Street/152 Street from Smokey Point east to 51st 
Avenue NE. 

� The I-5 Overpass at 156th Street. 
� The north-south corridor on 51st Avenue NE from 152nd Street to 172nd Street. 
� The I-5 Interchange at 156th Street. 
� The north-south corridor on 43rd Street from 156th Street to 172nd Street. 
� The expansion of 156th Street/152 Street corridor to SR 9. 
� The transit network as needed to support development. 
� The remaining elements to be completed as the region and development demand. 

Scenario A.  Planning and construction of road and transit networks and utility networks 
listed above will require many years for planning, funding and construction of the 
ultimate roadway plan.  Under Scenario A, as new development occurs, the applicant will 
proceed with construction of the road and transit networks necessary to support the 
development.  Under this Scenario A, the applicant could potentially receive (if 
applicable under City code) credit for fees or costs.  Funding options for develop projects 
are identified in Section 11.2.

Scenario B.  Under this Scenario (B), the City would require regional strategies such as 
Road Improvement Districts (RID), Local Improvement Districts, Transportation Benefit 
Districts (TBD) or other area-wide funding strategies be in place to complete the needed 
improvements.  With an approved funding mechanism to complete needed roads, area 
development could proceed concurrent with or in advance of completion of the area 
improvements.  Specific funding options and descriptions are identified in Section 11.2.
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11.2 FUNDING OPTIONS / DEFINITIONS 

This section includes financing tools that may be used to fund the planning and construction of 
infrastructure and mitigation addressed in this Smokey Point MPA.  The tools range from those 
providing a general benefit, to those that provide a benefit only to specific users.  While not 
exhaustive, this list provides a starting point for the City to examine applicable alternatives to 
achieve the goals set forth herein.  The City shall consider these guidelines in choosing and 
implementing any funding option. 

Local improvements benefit the area-wide network.  It is critical that responsibility for the road 
network construction be equitable and roughly proportional to the benefits derived by those land 
owners developing in the area and broader City, County and regional needs. 

1. Finance through current budget.  The City will periodically review the budget 
for the current and upcoming fiscal years to determine whether the proposed 
capital improvement project may be funded through the current revenue stream. 

2. Assess an excess levy.  If a proposed capital improvement project provides a 
benefit to the municipality as a whole and meets certain criteria, the City may 
examine the possibility of assessing a one-time excess levy, in accordance with 
applicable law. 

3. Issuance of bonds.  The City may examine the possibility of issuing general 
obligation bonds, revenue bonds or assessment bonds to fund certain projects.  If 
choosing this alternative, the City will discuss and coordinate with the City’s 
bond counsel. 

4. Obtain state or federal grants.  The City may investigate various state and 
federal grant options, including, but not limited to the Job Development Fund 
administered by the Community Economic Revitalization Board, federal 
Community Development Block Grant, and federal Section 108 Housing and 
Urban Development money.  Such funds may be available to assist with public 
infrastructure projects that directly stimulate economic development by creating 
and supporting local jobs.  If the capital improvement project relates to critical 
areas or safety issues, there may be other state, federal or private grants available 
to provide funding. 

5. Form special purpose district.  For diking and drainage projects and flood 
control projects, the City may work with the County to establish a Special 
Purpose District (SPD) that acts separately and apart from the City and County to 
perform a limited function.  The SPD would derive revenues from assessments on 
property owners within its boundaries.  An SPD would be formed after either a 
petition or resolution, and typically after an election by the owners within the 
proposed SPD boundaries.  The SPD may impose general tax levies and excess 
tax levies, in compliance with applicable law. 
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6. Form Transportation Benefit District (TBD).  Under RCW 36.73 a TBD is a 
quasi-municipal corporation and independent taxing district created for the sole 
purpose of acquiring, constructing, improving, providing, and funding 
transportation improvements within the district.  A TBD can fund any 
transportation improvement contained in any existing state or regional 
transportation plan.  Under state statute, the boundary of the TBD can be less than 
city-wide; however, if the TBD utilizes taxing authority that does not require a 
public vote (e.g. impact fees) the boundaries of the TBD must be city-wide.

7. Form a Local Improvement District or Utility Local Improvement District.  
Depending upon the project, the City may consider establishing a Local 
Improvement District (LID) or Utility Improvement District (ULID) to finance 
improvements over a period of time.  Under both scenarios, the City would sell 
bonds to investors, and retire those bonds with annual payments that are generated 
from assessments on property owners within the LID or ULID.  With respect to 
ULID’s, utility revenues are also pledged to the repayment of the ULID debt, in 
addition to the assessments on the benefitted properties.  Since property owners 
within a LID or ULID will recognize a significant increase in their property 
values as a result of the project that is being financed, all costs associated with 
creation, formation, construction and related financing costs for the LID or ULID 
will be included in the assessment.  Though not an exhaustive list, the City may 
also include the following costs in the assessment: construction, engineering and 
design, legal fees, right of way acquisition, appraisal fees, administration, and 
issuance of bonds. 

8. Form a Parking and Business Improvement Area.  Upon receipt of a petition 
submitted by affected owners, or upon resolution adopted by the City Council, the 
City may utilize RCW 35.87A to establish a Parking and Business Improvement 
Area (PBIA).  This would allow businesses and property owners within a defined 
area to establish a special assessment district to provide additional funding for 
management, services, facilities, and programs benefitting that defined area.  Such 
assessments may be levied against businesses, multifamily developments and 
mixed-use developments located within the PBIA.  Funds may be used to 
construct and maintain parking facilities, promotion of public events, provision of 
security, and management and promotion of the PBIA.

9. Utilize “sidewalk statute.”  The City may utilize RCW Chapters 35.68, [35.69
and 35.70] to require property owners abutting a public street to construct 
sidewalk improvements, curbs and gutters.  In the alternative, the City may 
construct such improvements itself and assess the costs to the affected property 
owners.

10. Enter into a latecomer’s reimbursement agreement or recovery contract.  If a 
property owner has installed certain types of street or utility improvements, the 
City may explore entering into a reimbursement agreement with the property 
owner pursuant to the requirements of the City Code.  Such reimbursement 
agreement would allow the property owner to recover a portion of the 
construction and design costs of the street or utility improvements from other 
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property owners who later develop property and derive benefit from such 
improvements.  Per the requirements of the Code, such reimbursement obligations 
would be triggered upon development of each benefited property. 

11. Encourage multiple property owners to enter into a private cost sharing 
agreement.  Similar to the City’s reimbursement agreement, the City will always 
encourage property owners to enter into private cost-sharing agreements to 
finance needed capital improvement projects.  These types of private 
arrangements are often preferred by property owners so that they may freely 
negotiate the design and construction planning, cost allocation and timing of 
payment. 

12. Assess impact fees/user fees/connection charges/system development charges.  
Under RCW 36.70B.170, the City, through its current budget, issuance of bonds, 
or certain other types of revenue sources, may construct certain types of 
improvements and assess impact fees and connection charges against new 
development projects.  This allows the City to recover the costs incurred by the 
City in providing new or extended services to new developments.  Such fees may 
be used by the City for such projects as public streets and roads; publicly owned 
parks, open space, and recreation facilities; and school facilities.  These fees will 
be assessed per the requirements of the City Code.  A property owner may receive 
credit against impact fees for costs incurred by the property owner.  If any 
property is acquired by the City for improvements, then in addition to 
compensation for the property acquired, the property owner may also receive 
credit for a percentage of the value of acquired property assigned to a regional 
benefit or local benefit to other property. 

13.  Increment Area Financing – Chapter 39.89 RCW.  This approach allows cities 
to designate an increment area, finance public improvements expected to 
encourage private development within the increment area and repay this financing 
with the additional regular property taxes generated by such private development.  



Appendix A 

Stream Relocation Evaluation – Shaw Group 
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1.0 Introduction

1.1 Background 
The City of Marysville (City) annexed 675 acres of the Smokey Point Neighborhood, now 
designated as the Smokey Point Master Planning Area (MPA), north of the city limits (Figure 1 – 
Vicinity Map). To facilitate the future development of this area, the City intends has developed 
and will have adopted a Master Plan that will ensure that development occurs consistent with the 
City’s vision of a high-tech industrial corridor. Part of the Smokey Point MPA includes the 
relocation of Edgecomb Creek, which runs northeast to southwest across the eastern edge of the 
MPA.

Edgecomb Creek is a tributary to Quilceda Creek, which discharges to Ebey Slough, a side 
channel of the Snohomish River. The geography of the Quilceda basin is dominated by the 
Marysville Trough, an expansive, nearly flat, alluvial plain stretching between the cities of 
Arlington to the north and Marysville to the south.

This plain is bordered by moderate to steep slopes rising to the gently sloping Tulalip and 
Getchell Hill plateaus to the east and west, respectively. The headwaters of Edgecomb Creek 
originate on the hillsides east of 67th Avenue NE and are fed by seeps and springs. This 
headwater channel provides good salmon spawning habitat, but is being degraded by impacts 
from adjacent land uses. Downstream of the steep slopes, Edgecomb Creek has been diverted 
from its historical path into a series of ditches to accommodate a railroad bed and agriculture. 

The Smokey Point sub basin currently experiences flooding issues, primarily caused by the high 
groundwater levels. The plains contained extensive wetlands, but these were by and large 
eliminated about 100 years ago, when a system of ditches was created to drain fields, relocate 
channels, and lower the water table so lands could be used for agriculture. Groundwater 
contributes a significant portion of the summer baseflow, but also contributes to flooding and 
drainage problems. Due to the high groundwater table, many of the drainage issues are related to 
difficulties in providing adequate stormwater detention storage and infiltration. These problems 
are then exacerbated by the lack of slope to convey runoff from the ditches into the stream 
system. 

Relocating the stream away from the ditches and into a more naturally-sinuous channel with a 
riparian corridor would benefit wildlife and stream habitat and provide an opportunity to 
integrate the stream with a regional approach to stormwater management. 
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1.2 Project Objectives 
The purpose of this project is to identify alternative channel alignments for Edgecomb Creek and 
to develop conceptual-level plans for each alternative. Shaw Environmental, Inc. (Shaw) has 
developed two alternative channel alignments to fulfill project objectives. Both alternatives have 
similar channel designs.  The first, or West Alignment, brings Edgecomb Creek to the west of 
the Burlington Northern Santa Fe Railway (BNSF), whereas the second, or East Alignment 
moves Edgecomb Creek to the east side of the BNSF right-of-way (ROW). 

The relocation of Edgecomb Creek provides an opportunity to create habitat within a protected 
riparian corridor where none previously existed within the network of ditched stream channels. 
Flooding problems identified along the creek (Snohomish County, 2002) will be addressed by 
incorporating both a low-flow channel for year-round stream flow and a high-flow channel to 
convey the 100-year flood at future land use (i.e. built-out conditions). All existing and/or new 
crossings will be designed to convey flood waters and be passable by fish. Off-stream rearing 
habitat will be provided throughout the length of the restoration. 
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2.0 Existing Data 

Existing hydrologic and hydraulic data were reviewed by Shaw. Snohomish County developed 
detailed hydrologic and hydraulic models to help quantify existing and future surface water 
conditions within the Quilceda Creek Basin, as well as to evaluate potential solutions to those 
identified problems (Snohomish County, 2002). Two sources of stream flow data were used in 
model development (Table 2-1). The hydrologic model determined the long-term flood 
frequency, flow duration, and runoff characteristics of the Quilceda Creek basin for existing and 
future developed conditions. The flood frequency results were used as input to the hydraulic 
model to estimate water surface elevations corresponding to specific return period flows (2-, 10-, 
25-, and 100-year recurrence intervals) for existing and future land use conditions. The hydraulic 
models were also used to evaluate flooding issues resulting from insufficient conveyance 
capacity, evaluate fish passage conditions through culverts, and develop stage-storage-discharge 
tables for use in hydrologic modeling. 

The outputs of these models allowed Shaw to determine channel and culvert design criteria. The 
100-year flow event guided the high-flow channel size, whereas baseflow conditions determined 
the low-flow channel size. Predicted flooding and backwater problems from undersized or 
poorly-configured culverts identified appropriate size and locations where the culverts need to be 
upgraded.

Table 2-1  
Stream Flow Data for Quilceda Creek Model 

Station
Name/Location Source Period of Record Temporal

Resolution

Middle Fork Quilceda Snohomish County Jan. 2000 to present (at time of report publication), report 
completed 2002, not known if data collection continued 15 minute 

West Fork Quilceda Snohomish County April 1994 to present (at time of report publication), report 
completed 2002, not known if data collection continued 15 minute 
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3.0 Edgecomb Creek Relocation Alternatives 

As stated previously, two conceptual alternative channel alignments have been identified and 
developed for Edgecomb Creek:  the West Alternative and the East Alternative. Each alternative 
has several common concepts, including: 

� Creation of 100-year flood capacity in the high-flow channel at anticipated built-out   
conditions

� Construction of a low-flow channel for year-round stream flow 

� Placement of  in-stream large woody debris (LWD) for habitat 

� Installation of native vegetation throughout the channel and buffer 

� Retention of 100 to 150 foot buffers on each side of the Creek along the entire project length 

� Construction of off-channel rearing habitats 

� Creation of connection to some of the hillside streams north of 162nd Street NE 

In addition to the two alternatives, an add-on component is proposed that could be paired with 
either of the two alternatives:  acquisition of land and/or easements on properties bounded to the 
east by the railroad, to the west and north by Olaf Strad Creek (existing location) and to the south 
by the housing development along Timberbrook Drive. The benefit of this component is creation 
of a regional detention/wetland mitigation/parkland area. 

3.1 West Alternative – Alignment to the West of the Railroad Tracks 
3.1.1 Description
The West Alternative would essentially emulate the preliminary design developed by Higa 
Burkholder1 (HB) (see Attachment 1 for complete set of plans) where Edgecomb Creek would 
remain west of the railroad ROW (Figure 2-A). The HB design includes a 200-foot riparian 
buffer along the creek, whereas the City of Marysville Municipal Code (MMC 19.24.230) 
requires a 300-foot buffer (150 feet on each side) for a Type F stream. This alternative includes a 
300-foot-wide riparian buffer corridor. The north end of the stream alignment flows from the 
City of Arlington, which requires only a 100-foot buffer on both sides of the stream; Snohomish 
County Code (SCC) would classify the Creek as a Type 3 stream [SCC 30.62.300 (1)] and SCC 
30.62.310 (1) requires 100 foot buffers. The final width of the riparian corridor in this area 
would likely be negotiated during permitting. The existing ditch network would be filled or used 

1 The HB designs are not at the 100 percent design phase, so some changes will be needed (e.g., such as buffer 
width, planting plans, railroad crossing.). Therefore, Shaw does not imply endorsement of the completeness of 
the design or its concepts. 
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for stormwater conveyance, and Edgecomb Creek would be realigned into a meandering stream 
channel and floodway with a riparian corridor buffer parallel to the railroad ROW. A new culvert 
crossing beneath 152nd Street NE would be constructed closer to the ROW to accommodate the 
new stream alignment and upstream and downstream migration of salmonids. Downstream of 
152nd Street NE the Creek would continue to meander along the railroad ROW and cross under it 
at an upgraded culvert that is just north of the current creek railroad crossing. The result would 
be a total of four fish-passable crossings (two road crossings, two railroad crossings) for the 
reach of Edgecomb Creek within the project area. 

Several hillside streams east of 67th Avenue NE are routed along 67th Avenue NE and merge 
with Olaf Strad Creek. Streams to the north of 162nd Street NE currently pass under 67th Avenue 
NE and flow into the northernmost east-west ditch, as identified during a Shaw site visit. The 
culvert at the 162nd Street NE/67th Avenue NE crossing was completely submerged on December 
12, 2006. The drainage maps provided by the City of Marysville do not indicate a culvert/road 
crossing at this location, where water flows west through the ditch across open fields toward the 
railroad ROW before flowing south and merging with Olaf Strad Creek. Under the West 
Alternative, a new crossing beneath the ROW would bring the water from this ditch west of the 
railroad to combine with Edgecomb Creek. 

Under the West Alternative, the existing ditch network east of the railroad would need to be 
plugged in some places and screened in other places to maintain drainage of the agricultural 
fields and restrict fish access to dead-end ditches. The existing ditch portion that parallels the 
railroad ROW would be plugged at the north end to prevent flow from heading south on the east 
side of the tracks and would be screened to prevent fish entry according to Washington 
Department of Fish and Wildlife (WDFW) Hydraulic Project Approval (HPA) guidelines on the 
south end. The tributary/stormwater ditch that parallels 144th Street NE would be screened to 
inhibit upstream movement of fish to the stormwater ditches along 51st Avenue NE, which will 
become disconnected from Edgecomb Creek’s main channel. The ditches will continue to 
convey surface water to the Creek. 

It is assumed that collected stormwater from the planned development to the west will be 
detained and treated and then released to Edgecomb Creek at several points along the new 
alignment. A combination of on-site detention and lateral drainage swales is expected, but has 
not been shown on Figure 2-A. 

3.1.2 Analysis
The existing channel of Edgecomb Creek is ditched the entire length of its current alignment to 
the west of the railroad tracks and flows through agricultural fields and grazing areas. Habitat 
diversity is nominal, grazing animals have access, and the fields are often plowed to the Creek 
edges. Riparian buffers are nonexistent, provide no shade to the channel and there is no small or 
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large woody debris (LWD). Installation of LWD in the channel will provide instream cover and 
improve channel complexity. Riparian plantings will eventually increase the function of the 
riparian zone and provide overhead cover and a future source for woody debris recruitment. As 
the riparian plantings mature, the planted corridor would likely moderate summer water 
temperatures in Edgecomb Creek. Advantages and disadvantages are discussed below and 
summarized in Tables 5-1 and 5-2. 

A significant advantage of this alternative is that HB has completed preliminary design work for 
the west alignment and affected property owners support the proposed design. This alternative 
would also result in the lowest loss of stream linear footage because the creek would not require 
Olaf Strad Creek to be realigned or combine with some its tributary ditch network (See Figure 2-
A for specific tributaries affected). Connecting some hillside streams to Edgecomb Creek 
increases available spawning habitat and would likely augment summer low flows because these 
hillside streams are fed by seeps and springs (Snohomish County, 2002). Another benefit is that 
the stream mitigation area would be located entirely within the MPA. 

Several limitations exist for the West Alternative.  

� The resulting stream would be close to planned commercial development.   

� Existing land where the Creek would be located has little wetland and no native 
vegetation; therefore, riparian habitat development would take many years.  

� Significant construction costs include upgrading two crossings under the railroad ROW, 
creating a new railroad crossing for the hillside streams, and creating a new crossing at 
152nd Street NE. It is expected that obtaining permission from BNSF to upgrade the 
existing crossings and to create a new crossing under the ROW would be difficult. Prior 
coordination with BNSF would be necessary before selecting this alternative.  

� This alignment includes the greatest number of road crossings: one crossing under 67th

Avenue NE, two railroad crossings for Edgecomb Creek, one railroad and one road 
crossing for the hillside streams, and an additional crossing at 152nd Street NE. Crossings 
are summarized and compared with the East Alternative in Table 5-1.

� Additional hydrologic modeling would be required to determine if the added flows from 
the hillside streams would cause flooding problems downstream of the railroad crossing 
south of 152nd Street NE. Connecting some hillside streams with Edgecomb Creek would 
reduce flows to the ditched portions of Olaf Strad Creek. 
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3.1.3 Estimated Costs 
Conceptual level cost estimates have been developed for each alternative and are presented in 
detailed cost summary tables in Attachment 2. It is not yet clear who is responsible for land 
acquisition or easement costs as mitigation for the relocation of Edgecomb Creek: the 
landowners, the City of Marysville, or a combination of the two; furthermore, market changes 
may affect land cost.  Although Shaw’s research suggests that land west of railroad is more than 
nine times the value of land east of railroad, the cost element is not a part of this analysis. 
Additionally, HB has already completed the initial design for the new alignment; however, Shaw 
has included engineering costs in the total cost because further designs/analysis will be required 
(this cost is approximately the same between the two alternatives, and a significant amount of the 
HB design could be used in the eastern alignment). Other than land costs, the total estimated cost 
of the West Alternative is $423,000. The largest cost elements are identified below (prices 
rounded to the nearest $1,000): 

� Land acquisition (60 acres) – TBD 

� Earthwork (55,000 cubic yards) – $218,000 

� Riparian buffer planting (60 acres) – $149,000 

� Habitat structures – $56,000 

The cost estimate does not include the costs associated with the project maintenance and 
monitoring or for erosion control during construction. However, this component is common to 
both alternatives and would not differ significantly between the two. Costs are summarized and 
compared with the East Alternative and Add-On Alternatives in Table 5-3. 

3.1.4 Summary
The West Alternative meets the objectives of the project: to locate the stream away from 
anticipated development. It is the more expensive option of the alternatives developed and 
without land cost, is more than the East Alternative. The West Alternative would place the Creek 
closest to commercial development and does not easily lend itself to potential opportunities for 
increasing the riparian corridor by pairing it with the Add-On Alternative presented. However, it 
does have the advantages of already having preliminary designs prepared by HB and being 
supported by land owners in the mitigated area. 

3.2 East Alternative – Alignment to the East of the Railroad Tracks 
3.2.1 Description
The East Alternative would have a stream/floodplain configuration similar to its western 
counterpart, but would follow the railroad ROW on its east side (Figure 2-B). A 300-foot-wide 
riparian buffer corridor would be established east of the ROW and the stream channel would 
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meander through a riparian corridor, with a configuration similar to that shown on the HB plans 
(see Attachment 1 for complete set of plans).

The north end of the stream alignment enters the project area within the City of Arlington; 
Arlington and Snohomish County regulate Edgecomb Creek as a Type 3 stream and require a 
100-foot buffer on both sides of the stream. The final width of the riparian corridor in this area 
will likely be negotiated during permitting. The creek would not maintain its current road 
crossing under 67th Avenue NE or the railroad crossing on the north end of the project area. 
Instead, Edgecomb Creek would be redirected to meander south through the existing palustrine 
emergent and seasonally flooded scrub-shrub wetland along the east side of 67th Avenue NE and 
cross under 67th Avenue NE at an existing 24-inch submerged culvert just north of 168th Street 
NE. This culvert would require upgrading to convey water from a 100-year flood event and be 
fish-passable. A drainage ditch, which is next to 67th Avenue NE, and two low-profile, unpaved 
driveways are located along this route. Eighteen-inch culverts pass under the driveways to 
convey surface water through the roadside ditch. The roadside ditch would remain, but a new 
channel would be excavated for Edgecomb Creek well east of the ditch. The two driveways 
would require new culverts farther east of the ditch to convey Edgecomb Creek. All new culverts 
would be designed to pass adult and juvenile salmonids. Since they are at a lower elevation than 
67th Avenue NE, the driveways may need substantial improvement to allow for culvert 
placement (Figures 3 and 4). 

After crossing under 67th Avenue NE just north of 168th Street NE, the relocated section of 
Edgecomb Creek would continue southward in a meandering pattern, with the general direction 
parallel to the railroad ROW, where it would intercept the flows from an Olaf Strad tributary 
ditch. The current tributary ditch that runs parallel to the ROW would be backfilled with material 
from the creek excavation. A new road culvert crossing would be constructed under 152nd Street 
NE. Edgecomb Creek would ultimately connect to its existing channel to the east of the railroad 
tracks, south of 152nd Street NE and just north of the housing development (at Timberbrook 
Drive). The result would be a total of four fish-passable road crossings for the reach of 
Edgecomb Creek within the project area; no railroad ROW crossings would be required for this 
alternative. 

To prevent entry of fish into the stormwater ditches along 51st Avenue NE, the 
tributary/stormwater ditch that parallels 144th Street NE would be screened as per WDFW HPA 
guidelines.  The stormwater ditches along 51st Avenue NE will become disconnected from 
Edgecomb Creek’s main channel, but will continue to convey surface water to the creek. 

Near the railroad tracks where Olaf Strad Creek is ditched and moves due south, away from the 
railroad, a short portion of Olaf Strad Creek would be moved to parallel the eastern edge of the 
Edgecomb Creek riparian buffer. This would prevent Olaf Strad and Edgecomb Creeks from 
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combining and reconnect Olaf Strad with its existing channel to the south; this is labeled as Olaf 
Strad ditch bypass on Figure 2-B.

Although approximately 100 linear feet of ditched creek would be eliminated, there is the 
opportunity to construct the thread of the relocated Creek in a sinuous fashion to increase linear 
feet to approximate that lost.  Furthermore, new riparian zone plantings will markedly improve 
habitat compared to the existing condition; such plantings will be supported by underlying 
hydrology in addition to hydrologic influences of the Creek. The option is discussed in more 
detail in the analysis.  

The Creek system would ultimately benefit from its association with an enhanced riparian 
corridor, which will provide shade to moderate stream temperatures and provide a future source 
for woody debris recruitment to the channel. 

This alternative also constructs a system of water quality drainage swales to convey and treat 
stormwater from the proposed development to the west, in the MPA. The main water quality 
swale would be located in a linear corridor (30 feet wide) adjacent to and parallel with the west 
side of the railroad ROW. Secondary lateral swales would convey stormwater from detention 
vaults or ponds on developed sites east to the main water quality swale. After flowing through 
the water quality swale, the stormwater would be conveyed to the east side of the railroad 
through a currently-dry existing 30-inch culvert (located approximately 800 feet north of 152nd

Street NE) into the newly created stream channel. 

3.2.2 Analysis
Advantages and disadvantages are discussed below and summarized in the Tables 5-1 and 
5-2. Relocating Edgecomb Creek to the east of the railroad ROW provides significant 
advantages:

� The benefits of woody debris installations and riparian plantings would be as 
described in the West Alternative.   

� Keeping Edgecomb Creek relocation outside of the MPA would allow for the 
opportunity to develop an extra 54 acres of the high-value land within the MPA.

� Combining flows of Edgecomb Creek and the hillside creeks improves access to 
upstream spawning habitats and might result in higher summer baseflow conditions.

� The proposed alignment east of the railroad would take the stream through areas of 
existing wetlands and native vegetation, which would provide immediate shade and 
wildlife habitat benefits.  
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� Two railroad crossings would be eliminated;  

� Improving fish migration and reducing BNSF coordination and infrastructure upgrade 
costs.  

� The eastern alignment of Edgecomb Creek would be farther from planned 
commercial development, which would result in less potential disturbance to the 
stream corridor. Additionally, the potential exists for moving the creek farther east 
from the railroad if larger portions of properties are purchased.  

� Future wetland mitigation projects could also be constructed in the open fields east of 
and adjacent to the riparian corridor, which could further enhance the wildlife habitat 
and water quality functions of the area. 

The disadvantages of this alternative are fewer than those of the West Alternative. Land use 
issues are less clear, and up-front coordination and public outreach would be required to 
determine if this alignment is a politically-feasible option. Interception of the existing drainage 
ditch network to the north of Olaf Strad Creek could reduce flows in Olaf Strad/Middle Fork 
Quilceda (MFQ) Creeks. Combining the flow of Edgecomb with this ditch would also eliminate 
additional marginal fish habitat contained in the ditch running along the railroad. This ditch did 
not appear to have flow during a Shaw site visit on October 24, 2006. Construction of a new 
culvert crossing at 152nd Street NE would be necessary. A slight increase in costs would be 
associated with the realignment of Olaf Strad Creek, which contains habitat similar to Edgecomb 
Creek.

The existing ditched thread of Edgecomb Creek within the project area is approximately 10,870 
lineal feet, with a maintained nominal width of 4 feet and nearly-vertical to 2:1 side slopes. The 
initially-proposed Creek relocation along the east side of the railroad ROW (based on the HB 
design: 4:1 slopes, 10 foot bottom 100-year flood channel width, 25 foot top channel width, with 
100 foot buffers) is approximately 9,110 feet in length, but markedly increases the total channel 
area.  

There is sufficient area to introduce a meander (based on the HB design) to a segment of the 
relocated Creek, starting at 67th Avenue NE and intersecting the originally-proposed East 
Alternative relocation thread just north of Olaf Strad Creek.  The meander would add 
approximately 1550 lineal feet to the relocated Edgecomb Creek system, for a net gain of 265 
lineal feet, compared to the original thread of the Creek.  Additional analysis and design would 
be needed for this design element. The land in this area is currently used for farming and exhibits 
characteristics that indicate it may be degraded wetland, although this is based on field 
reconnaissance rather than a completion of a wetland delineations. Therefore it is likely that 
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developing a sinuous channel would involve some wetland impacts. Discussions with applicable 
regulatory agencies would be needed to balance interests in maintaining linear feet of stream 
channel versus avoiding wetland impacts. 

Based on the functions presented in the HB design, and compared with the existing, maintained 
thread of the Creek, it is understood that a minimum of 9,110 lineal feet of the new channel 
provides significantly greater opportunities to promote more natural ecological and hydrologic 
processes.  This increase in function would be achieved through riparian plantings for shading, 
installation of LWD for fish habitat, construction of off-channel rearing habitat and construction 
of a low flow channel for year-round stream flow, coupled with creation of 100-year flood 
capacity in a high flow channel.  Addition of a 1,550 lineal foot meander to a segment of the 
Creek provides further area for increased functions. 

Additional modeling would be required to determine if the added flows from the hillside streams 
and a portion of the Olaf Strad ditch network would cause flooding problems in Edgecomb 
Creek downstream of the railroad crossing south of 152nd Street NE.

Realigning Olaf Strad Creek (Olaf Strad ditch bypass on Figure 2-B) would result in a loss of 
approximately 230 linear feet of Olaf Strad Creek. It is unknown if regulating agencies would 
take issue with a nominal reduction in the lineal feet of stream channel length; the affected area 
is ditched and has minimal habitat value, and creation of a more structurally-complex riparian 
corridor would be a portion of the Alternative design in this area, similar to that envisioned for 
the relocation of Edgecomb Creek. As a result, it is possible that additional costs may be incurred 
due to potentially-increased mitigation planning and implementation; permitting negotiations, 
and slightly increased fish rescue efforts when the old Olaf Strad channel is abandoned. 

The analysis does not include the additional mitigation related to relocation of the Edgecomb 
tributary adjacent to 51st Avenue NE.  The East Alternative does have additional area identified 
for providing additional mitigation area and if selected, will be amended to address this 
component. 

3.2.3 Estimated Costs 
Conceptual-level cost estimates have been developed for each alternative and are presented in 
detailed cost summary tables in Attachment 2. Similar to the West Alternative, land 
acquisition/easement costs have not been factored into the analysis: Since both the western and 
eastern alignments are generally analogous, a majority of the HB design for the new alignment 
could be applied to the East Alternative, e.g. stream size, meander patterns, pipeline crossing. 
However, since further designs/analysis will be required, Shaw included engineering costs in the 
total cost. The total estimated cost of the East Alternative is $454,000. The largest cost elements 
are identified below (prices rounded to the nearest $1,000): 
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� Land acquisition (61 acres) – $TBD 

� Earthwork (61,000 cubic yards) – $244,000 

� Riparian buffer planting (60 acres) – $149,000 

� Habitat structures – $61,000 

The cost estimate does not include the costs associated with the project maintenance and 
monitoring or for erosion control during construction. However, this component is common to 
both alternatives and would not differ significantly between the two. Costs are summarized and 
compared with the West Alternative and Add-On Alternatives in Table 5-3. 

3.2.4 Summary
The East Alternative meets the objectives of the project of locating the stream away from 
anticipated development. It has significant advantages over the West Alternative. Fewer road 
crossings are needed, and most importantly, none would involve the BNSF railroad. This would 
considerably reduce time and cost required for coordination with BNSF for upgrading and 
creating new railroad crossings. Because the new stream channel would be routed through an 
existing scrub-shrub wetland east of 67th Avenue NE and through existing scrub-shrub and 
emergent wetlands on the north end of the alignment west of 67th Avenue NE, the quality of 
habitat is expected to be higher with implementation of the East Alternative. The north end of the 
stream would have a riparian corridor consisting of shrubs and trees, and the shading and organic 
inputs would be available immediately. Additional habitat benefits would be expected because 
the new stream channel would encounter a decreased potential for disturbance since it will be 
farther from the planned commercial development west of the railroad. 

3.3 Add-On Alternative – Acquire Land in Area Bounded by BNSF Railroad to the 
West and MPA Area to the East and Southward (outside of MPA area) to 
Housing Development at Timberbrook Drive 

3.3.1 Description
The Add-On Alternative could be paired with either the West or East Alternative alignment 
options for Edgecomb Creek. The Add-On could be implemented either in the future, when more 
funding is available, or concurrently with the selected West or East Alternative. The conceptual 
plan is to build a regional stormwater detention facility to store stormwater and reduce peak 
flows. Wetlands would be restored and created to be used as mitigation for wetland impacts from 
the development in the MPA area, west of the railroad. 

Edgecomb Creek would flow through this area and an expanded floodplain could be built to 
provide additional surface water storage during storm events. High flow diversion structures 
would be installed to direct floodwaters out of the stream channel and into the floodplain, 
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providing downstream protection outside of the project area. Off-channel habitats and riparian 
plantings would improve habitat conditions compared to the depressed existing condition. 
Existing wetlands in the southwest portion of the property could be enhanced by removing non-
native, invasive vegetation and planting native shrubs and trees. The adjacent Strawberry Fields 
Park could be improved to include a wetland interpretation area and trail system. This portion of 
the MPA is somewhat isolated from adjacent areas due to the railroad ROW on the west and lack 
of road access to the east. Therefore, this area may have lower demand for future development 
than the area west of the railroad. Additional plans could include relocating MFQ to flow 
through the area to enhance stream habitat conditions and to provide increased floodplain 
storage. 

3.3.2 Analysis
3.3.2.1 Add-On Paired with West Alternative 
Significant uncertainties exist if the Add-On and West Alternatives are combined. One 
uncertainty is that of timing:  implementation of the option during construction of the West 
Alternative or implementation at some time in the future. To take advantage of the available area 
it would be optimal to bring the creek to the east side of the railroad farther upstream than what 
is currently proposed in the HB plan. The existing, unused railroad culvert 800 feet north of 
152nd Street NE could be used for this purpose, although it is likely the culvert would need to be 
resized or upgraded to accommodate future stormwater increases or to address fish passage 
requirements. 

If Add-On implementation occurred after the Edgecomb Creek relocation/mitigation, then the 
newly-enhanced creek west of the railroad ROW would be effectively abandoned and a section 
of new creek channel would be created east of the ROW. It is not known if regulating agencies 
would allow the Creek to be moved out of a previously-mitigated area. Construction costs would 
be higher as well, because the affected portion of the creek would be relocated twice. It would 
also be necessary to create a new road crossing at 152nd Street NE on the east side of the ROW, 
thus eliminating the previously-constructed road crossing at 152nd Street NE on the west side of 
the ROW. 

3.3.2.2 Add-On Paired with East Alternative 
Combining the Add-On with the East Alternatives would be less costly than with the West 
Alternative, because the creek would already be located on the same side of the railroad ROW. 
The Add-On Alternative could be constructed in the future as a second phase of the overall creek 
relocation without abandoning any of the newly-created channel. The overall action area would 
be smaller because the Creek and riparian buffer land would have already been purchased. The 
connectivity of the Creek riparian corridor and created/enhanced wetlands would establish a 
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more vitally-functioning ecosystem which also has the dual purpose of stormwater storage and 
treatment. 

3.3.3 Estimated Costs for Add-On 
3.3.3.1 Add-On West – Implemented in conjunction with West Alternative Construction 
Conceptual-level cost estimates have been developed for each Add-On alternative and are 
presented in detailed cost summary tables in Attachment 2. It is assumed that construction costs 
would be the same as for the West Alternative, because the total length of constructed stream 
channel would be the same and the same number of crossings would be built, just in different 
locations, i.e., BNSF crossing would be upgraded at an existing culvert, just farther upstream and 
the new crossing at 152nd would be on the east side of the railroad. Land costs would increase at 
an indeterminate level, compared to the stand-alone West Alternative, because it would be 
necessary to acquire additional land. The total estimated cost of the West Alternative combined 
in conjunction with the Add-on is $423,000. The largest cost elements are identified below 
(prices rounded to the nearest $1,000): 

� Land acquisition TBD 

� Earthwork (55,000 cubic yards) – $218,000 

� Riparian buffer planting (60 acres) – $149,000 

� Habitat structures – $56,000 

Without considering land acquisition costs, combining the Add-On in conjunction with the West 
Alternative is unchanged compared to the stand alone West Alternative costs, but has the added 
value of acquiring 52 acres of land that incorporates all of the benefits as detailed above. Refer to 
Section 3.1.3 for complete discussion of land value assessment. 

3.3.3.2 Add-On West – Implemented at a later date following West Alternative Construction 
Conceptual level cost estimates have been developed for each Add-On alternative and are 
presented in detailed cost summary tables in Attachment 2. Implementing the Add-On with the 
West Alternative after the West Alternative has been constructed increases costs considerably 
because a number of features will be required to be constructed a second time, e.g., another 
railroad crossing upgrade, a new road crossing on the east side of 152nd, and new stream channel 
in the Add-On area. The total estimated cost of the Add-On, not including original construction 
or land costs for either the West Alternative or the Add-On is $92,000. The largest cost elements 
are identified below (prices rounded to the nearest $1,000): 

� Land acquisition (52 acres on east side of railroad) – TBD 

� Earthwork (10,000 cubic yards) – $39,000 
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� Riparian buffer planting (15.5 acres) – $39,000 

� Habitat structures – $14,000 

The total cost for the West Alternative combined with the Add-On at a later date is $515,000. 

3.3.3.3 Add-On East 
Conceptual level cost estimates have been developed for each Add-On alternative and are 
presented in detailed cost summary tables in Attachment 2. The only added cost is for acquiring 
an additional 31 acres of land, that would need to be annexed, on the east side of the railroad; 
land value has not been included in this evaluation, but it is understood that land cost east of the 
railroad ROW would be significantly less than that for the area to the west.  

The total cost for the East Alternative combined with the Add-On at a later date is therefore 
limited to current land cost, and relative appreciation in land value based on market conditions.  

3.3.4 Summary
The Add-On feature has several benefits that make it worthy for consideration. Lesser land costs 
outside of the MPA on the east side of the railroad provide a significant incentive for use of this 
area for locating a regional detention facility. Edgecomb Creek’s floodplain could be enlarged to 
provide further stormwater storage opportunities and protect downstream properties. Existing 
wetlands could be enhanced and adjacent Strawberry Fields Park could be improved to include a 
wetland interpretation area and trail system. Furthermore, a large area of land would be protected 
from future development, preserving a unique ecological setting and wildlife habitat area within 
a growing city. 

Ultimately, it is advisable to combine the Add-On with the East Alternative or in conjunction 
with the construction of the West Alternative. Including the Add-On with the East Alternative 
would simply require the acquisition of an additional 31 acres in the area identified on Figure 2-
B. Joining the Add-On in conjunction with the West Alternative is a unique solution that takes 
advantage of existing property owner support of the West Alternative and results in the acquiring 
of an additional 52 acres of land for use as a regional detention facility. Combining the Add-On 
with the West Alternative at a later date is inadvisable from a financial perspective, and it would 
most likely be difficult to implement because regulating agencies could likely take issue with the 
abandonment of a portion of a previously-mitigated creek area. Costs are summarized for the 
Add-On Alternatives in Table 5-3. 
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4.0 Future Hydrology and Hydraulic Data Needs 

The hydrology and hydraulics of both Edgecomb and Olaf Strad Creeks will be affected by the 
Alternatives presented. The hillside streams currently flow into Olaf Strad Creek. Changing their 
route to flow into Edgecomb Creek would increase flows in Edgecomb Creek and reduce flows 
in Olaf Strad Creek. This increase in flows in Edgecomb Creek could result in sufficiently large 
changes in baseflow and stormflow conditions to result in the need to enlarge the proposed size 
and geometry for Edgecomb Creek. Conversely, reducing the inputs into Olaf Strad Creek could 
potentially cause baseflow conditions to be too low during the dry season to support what fish 
populations now exist there. However, portions of Olaf Strad Creek already either appear to dry 
up or experience low dissolved oxygen conditions during the summer months, making this a 
moot point. Hydrologic modeling for these unknowns would be necessary prior to implementing 
either alternative. Hydraulic analysis at creek crossings downstream of these new inputs would 
also be required to determine if the proposed culvert sizes are still appropriate and if flooding 
problems would be created in the stream channel located in the housing development upstream 
of the Edgecomb-MFQ confluence. No hydrologic or hydraulic changes would occur 
downstream of this confluence. 
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5.0 Summary and Recommended Realignment Alternative 

The two alternatives presented in this report would both result in significant improvements over 
the existing conditions of fish and wildlife habitat in Edgecomb Creek. Both alternatives are 
feasible and would move the stream out of the existing ditch network and away from planned 
development. The alternatives would create a meandering stream channel and adjacent 
floodplain that would add off-channel fish habitat, provide improved fish access to the upper 
reaches of Edgecomb Creek east of 67th Avenue NE, improve thermal and chemical water 
quality, and improve surface water conveyance. 

Although both alternatives would improve conditions in Edgecomb Creek, the East Alternative 
has a number of advantages over the West Alternative (Table 5-1). The advantages are primarily 
associated with the quality of fish and wildlife habitat and the overall cost of the project. The 
quality of habitat is expected to be higher under the East Alternative because the new stream 
channel would be routed through an existing scrub-shrub wetland east of 67th Avenue NE and 
through existing scrub-shrub and emergent wetlands on the north end of the alignment west of 
67th Avenue NE. The north end of the stream would have a riparian corridor consisting of shrubs 
and trees and the shade and organic inputs would be available immediately. Additional habitat 
benefits would be expected because the new stream channel would be farther from the planned 
commercial development west of the railroad, which would result in a decreased potential for 
disturbance.

Further wildlife benefits would be realized if the Add-On Alternative were to be constructed, 
because the new riparian corridor would be immediately adjacent to created and restored 
wetlands and ponds. The East Alternative’s location would also keep open the possibility of 
future wildlife habitat improvements adjacent to the riparian corridor. The farmland east of the 
riparian corridor could potentially be used for wetland and stream mitigation and restoration 
needed to offset future development of the area. Locating future mitigation sites adjacent to the 
East Alternative riparian corridor would further enhance wildlife habitat and water quality 
functions and provide wildlife corridor connections between Edgecomb, Olaf Strad, and MFQ 
Creeks. 

The construction costs for both alternatives are expected to be similar, but the overall project 
costs are expected to be lower for the East Alternative (Attachment 2). The expected lower costs 
for the East Alternative are associated with anticipated lower land values. If the Add-On 
Alternative under the East Alternative were selected, the difference in costs between the 
alternatives would be even greater because much of the land associated with the East Alternative 
Add-On would already be included in the new riparian corridor. The East Alternative would also 
retain 54 acres of the high-value land west of the railroad ROW for potential development. 
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For the reasons summarized above, the East Alternative would result in greater ecological 
benefits and would cost less than the other alternative. The increase in ecological benefits should 
facilitate obtaining agency approval for the project and the lower overall cost should help with 
securing necessary funds. The opportunity to retain more of the high value land for development 
within the MPA and the potential for ultimate sales of conservation easements on land east of the 
railroad should aid in receiving land owner approval of the project. 

However, following initial meetings with the property owners, it was clear that they favored the 
West Alternative based largely on property ownership of this alignment. Additional features can 
be added to the West Alternative to make it comparable to the East Alternative from an 
environmental and freight mobility standpoint.  The MPA mitigation approach identifies key 
features that must be a component of the selected alternative, which could be either the East or 
West Alternative. 

Table 5-1  
Summary of Conceptual Alternative Realignment Options 

Option West 
Alternative

East
Alternative

West Add-On 
Alternative

East Add-On 
Alternative

Construction Cost +   + 

Land Cost +   + 

Design Cost +   + 

In-stream Habitat  +  + 

Number of Road /Railroad Crossings 
on Edgecomb 

6 5 2 0 

Riparian Habitat Corridor  +  + 

Regional Detention  + + + 

Property Owner Support +    

Potential For Riparian &/or Wetland 
expansion 

 +   

Maximize developed area in MPA 
area

 +   

Note:  + indicates relative advantage over other alternatives. 
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Table 5-2  
Summary of Creek Crossings for Alternatives (includes main channel and headwater 
tributaries)

Option West
Alternative

East
Alternative

West Add-On 
Alternative

East Add-On 
Alternative

Total number of crossings 6 5 2 0 

Number of road crossing upgrades 1 2  0 

Number of new road crossings 1 3 1 0 

Number of railroad crossing 
upgrades

1 0  0 

Number of new railroad crossings 1 0 1 0 

Number of existing crossings with 
no upgrades needed 

2 0   

Table 5-3  
Summary of Alternative Implementation Costs

West
Alternative

East
Alternative

Add-On West, 
in conjunction 

Add-On West, 
at a later date 
(in addition to 

West Alt. costs)

Add-On East 

Cost (rounded to 
nearest $1,000) $423,000 $454,000 $423,000 $515,000 no-cost 
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Appendix B 
Storm Drainage Analysis – Technical Memorandums (3) by Otak 
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Larry Grimm, PE   e
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Kirkland, WA  98033
Phone (425) 822-444 February 8, 2007 Date:6

Fax (425) 827-9577

Technical Memorandum #3: Preferred Drainage 
Plan, Smokey Point Neighborhood Master Plan  

Subject:

30813Project No.: 

Introduction 

The Preferred Drainage Plan (Plan) presented in this memorandum completes the development of 
the Drainage Element for the Smokey Point Master Plan (Master Plan). This Plan has been 
developed from an analysis of alternatives, which included Low Impact Development (LID) 
techniques as described in Drainage Technical Memorandum #1, and various drainage alternatives 
for ultimate development, as described in Drainage Technical Memorandum #2. Conceptual 
drainage approaches for the planning area shown in Figure 1, included conveyance, water quality 
treatment, and detention for rate control. Each of the conceptual approaches were analyzed and 
evaluated to arrive at the preferred drainage concepts for the Hayho Creek and the Edgecomb Creek 
basins. These memoranda are provided in Appendix A . 

A synopsis of Drainage Technical Memorandum #1 and #2 results is provided, followed by the 
preferred drainage conceptual plans for the Hayho Creek and Edgecomb Creek planning areas. 
Conceptual level cost estimates have also been prepared for each Preferred Drainage Plan. The 
details of these two preferred drainage plans will need to be further refined during the preparation of 
a master drainage plan for the planning area. 

Synopsis of Drainage Technical Memoranda #1 and #2 

LID Technique Selection: Technical Memorandum #1 (January 22, 2007) 
From the results of the evaluations presented in Technical Memorandum #1, the following LID 
techniques are considered applicable to the Master Plan area: 
• Vegetated (Green) roofs - to assist with onsite detention; runoff in excess of the vegetated roof 

demand would be subject to detention. 
• Site planning and design - to incorporate LID techniques into final site designs; this could be 

encouraged by the City during the pre-application process. 
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• Tree box filters - to detain some runoff onsite, and romote pre-treatment of runoff, along with 
tree irrigation. 

• Property owner education - to promote landowner awareness of LID operation and 
maintenance needs. 

• Roof stormwater harvesting - to detain stormwater onsite and use it for irrigation of landscaped 
areas; runoff in excess of storage capacity would be subject to detention. 

• Permeable concrete sidewalks and parking lots - to promote onsite detention and infiltration, as 
season and site conditions allow. 

Selected LID techniques would likely be implemented onsite by individual developers as a part of 
their drainage plans for their individual properties. They would be used to complement the proposed 
regional facilities that are being considered by the City. Effective LID techniques may result in some 
reduction of regional drainage needs and costs, depending on local site conditions. 

Stormwater Conceptual Plan Selection: Technical Memorandum #2 (February 2, 2007) 
The analysis presented in Technical Memorandum #2 resulted in the selection of the following 
Preferred Conceptual Drainage Plans for the Hayho Creek and Edgecomb Creek planning areas. 
Note that the Edgecomb Creek conceptual drainage plan is compatible with both of the Edgecomb 
Creek relocation alternatives presented in the report (January 12, 2007) by Shaw Environmental The 
alternatives are shown in Figure 2. 

Hayho Creek Basin 
Preferred Conceptual Alternative: 
• Construct Regional Pond 2 for detention and water quality pond treatment. This regional facility 

will operate, as currently planned, in parallel with existing Pond 1 via a connection between the 
two ponds. 

• Extend the storm trunk sewer system along 152nd Street NE to the east side of Hayho Creek in 
order to receive flow from new development within the basin.  

• For the portion of the basin that cannot gravity drain to Pond 1 and Pond 2, the following 
options have been considered: 
- Over-detention in the gravity flow service area to allow direct discharge of the lower portion 

of the planning area into Hayho Creek, 
- Requiring onsite detention and water quality treatment, with discharge to Hayho Creek, 
- Creation of high flow off-channel detention storage on the Pond 2 site, parallel to the Hayho 

stream channel, 
- Pumping of undetained discharges to the trunk storm sewer system, which will operate 

under a surcharged condition and discharge into Pond 2, and
- Detaining excess stormwater runoff in an in-stream channel using the additional capacity 

creating by altering the stream buffer to add new floodplain capacity above the ordinary high 
water mark. 
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Edgecomb Creek Basin 
Preferred Conceptual Alternative:  
Construct regional detention and water quality treatment in the southern portions of the planning 

area. (Currently, the Add-On triangular parcel east of the BNSF Railroad right-of-way (Site #2) 
and the parcel southeast of the planning area (Site #1) are the candidate sites preferred by the 
City for the construction of regional water quality and detention facilities.) 

• The Add-On parcel will serve as much of the gravity service area of the basin as practicable, with 
the FAA criteria needing to be addressed in the design (i.e., no ponded water over 48 hours after 
a rainfall event.). 

• The southeast off-site parcel (Site #1) will serve as much of the area that cannot be drained by 
gravity to the Add-On parcel, as practicable, assuming topography allows conveyance without 
pumping.

• Open-channel conveyance will be used where feasible, with the lower/more southern portions 
of the backbone conveyance systems being surcharged using large diameter piped systems where 
flat slopes do not allow normal gravity flow. 

• For areas that cannot drain by gravity to either of the two southern regional parcels, the options 
listed above for the Hayho Creek Basin would be considered for Edgecomb Creek Basin, 
including:
- Over-detention in the gravity service area to allow for direct discharge of a portion of the 

pumped service area to Edgecomb Creek, 
- Onsite detention and water quality treatment discharge to Edgecomb Creek, 
- High flow off-channel detention storage,
- Pumping of undetained discharges to the trunk storm sewer system, which operates under a 

surcharge condition, and
- Detention in streams, utilizing additional floodplain storage created by modifying the stream 

channel and adjacent buffer area. 

Preliminary Drainage Facility Definition 

In this third technical memorandum, the preferred drainage concepts for each basin identified in 
Technical Memorandum #2 are further evaluated and preliminary drainage facilities defined. The 
preliminary facility plan for each basin is described below and is schematically displayed in Figure 3. 

Hayho Creek Basin 
For the Hayho Creek Basin, the key drainage facilities and their associated costs for the Preferred 
Drainage Plan are presented below. This basin within the Master Plan area contains a total of 190 
acres. With wetlands assumed to be 25 percent of the gross area, the developable area is estimated to 
be 142 acres.
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Detention and Water Quality Treatment Facilities 
Existing Regional Pond 1 and proposed Regional Pond 2 have been selected to serve the majority of 
the drainage from new development within the Hayho Creek Basin portion of the Master Plan area. 
The location of Ponds 1 and 2 are shown in Figure 3. They offer sufficient water quality treatment 
and detention capacity for the gravity-flow service area and 50 percent of the pumped service area. 
The remaining 50 percent of the area is assumed to provide water quality treatment and detention 
onsite and discharge to Hayho Creek. The preliminary design of Pond 2 was completed in April, 
2006. The two ponds would, as currently planned, be hydraulic connected by an opening in the 
berm separating the ponds, where excess flows from Pond 1 would overflow into Pond 2. The 
ponds would function as one facility for detention purposes. The combined detention volume of 
both ponds is 67.2 acre-feet (2,930,000 cubic feet). Enhanced water quality treatment for both 
Ponds 1 and 2 is provided by constructed wetlands, located in the bottom of each of the ponds. The 
ponds are sized to treat 91 percent of all runoff, as required in the 2005 Ecology Manual. Both 
ponds are located outside the FAA 10,000-foot wildlife hazard zone, and therefore can retain 
standing water for periods greater than 48 hours. The preliminary design of Pond 2 includes trail 
provisions, principally on top of the pond berms, as a recreational/aesthetic amenity. With a 
maximum detention design elevation of 105.8, approximately 79 acres of gravity flow and 31 acres 
of pumped flow from developed land (78% of the developable land) within the Master Plan area 
would be able to drain into Regional Ponds 1 and 2. The remaining 32 acres (22%) of developable 
land would address detention and water quality treatment onsite. 

Conveyance System Concept 
An initial proposal for regional conveyance to Ponds 1 and 2 is shown in Figure 3. The pipe 
conveyance sizes are expected to range from a 60-inch diameter pipe (or two 42-inch diameter 
pipes) in the upper basin to a 72-inch diameter pipe (or two 48-inch diameter pipes) in the lower 
part of the drainage system. Systems for the collection of stormwater within individual properties 
would be constructed privately and delivered to the storm conveyance system. The sizes of the 
piped conveyance system assumes that one-half of the properties in the pumped service zone would 
pump into the pipe conveyance system. The remaining half of the pumped service area is assumed 
to provide water quality treatment and detention onsite and be discharged to Hayho Creek. 

Phasing Opportunities 
The major phasing opportunity would be to use the available capacity in Pond 1 before constructing 
(or during construction) of Pond 2. Pond 2 could be constructed in two phases. However a two-
phase pond would be more costly than a single, larger pond constructed all at one time. Note that an 
engineering economic analysis that considers the time value of money would be necessary to judge 
the viability of phasing the construction of Pond 2. This analysis would use assumptions pertaining 
to capacity purchase schedules and pond capacity requirements. 
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The conveyance pipe system could be phased if multiple pipes are used (i.e. two smaller pipes, rather 
than on larger pipe). The first phase of construction would need to acquire the necessary right-of-
way or easements for the future second phase pipe(s). As with the phasing of Pond 2, the phasing of 
the conveyance system would cost more than if it were constructed all at one time. (Again, an 
engineering economic analysis, as suggested for Pond 2, should be made to determine the viability of 
conveyance phasing.)

Opinion of Project Costs 
Estimates of preliminary costs have been prepared and are provided in Appendix C. Project costs 
are in 2007 dollars and include conveyance system right-of-way acquisition; the cost of construction; 
and allowances for design, administration, legal services, permitting and construction administration. 
The estimated total project cost of the Hayho Creek system is $8,600,000. Note that although the 
City owns the Pond 2 site, the cost of this property has been included in the project cost. Under the 
assumptions made for this analysis, approximately 110 acres (78%) of development (net of wetlands) 
would be served by the project. The remaining 32 acres (22%) of development, located lower in the 
basin, would be served by onsite private facilities. 

Edgecomb Creek Basin 
For the Edgecomb Creek Basin, the key drainage facilities and the associated cost of the Preferred 
Drainage Plan are presented below. This basin within the Master Plan area contains a total of 485 
acres. The developable area is estimated at 364 acres after 25 percent of the gross area is deducted 
for the presence of wetlands. 

Detention and Water Quality Facilities 
Two of the three preferred regional detention sites are located on the east side of the BNSF railroad 
tracks, as shown in Figure 3. These sites are preferred due to the lower costs for property on the east 
side of the tracks in comparison to the properties west side of the tracks, and the opportunity of 
integrating the detention function of the regional facility with the stream re-location design elements. 
Sites #1 and #2 are the candidate sites for two proposed regional ponds. Site #2 would need to be 
designed with mitigation, as it is in the FAA wildlife hazard zone. Site #3 is an alternative site; 
however, it would likely have a higher property value than the more easterly regional site and is also 
in the FAA wildlife hazard zone. If not needed, Site #3 could be developed with onsite detention 
and onsite water quality facilities, and could possibly discharge via gravity to the Edgecomb Creek 
system to the south. This onsite detention and water quality system could also be used to accept the 
drainage from the properties of the pumped service area for the easterly ponds. These properties are 
located north and northwest of Site #3, as shown in Figure 3. 

Regional Sites #1 and #2 have the capacity to accept the runoff from approximately 315 acres of 
developed land. The remaining 49 acres would address their stormwater detention and treatment 
needs on site. With a maximum detention design elevation of 105, approximately 266 developable 
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acres (84% of the developable land) would be able to gravity drain to these two ponds. The pond on 
Site #2 has the detention capacity to serve about 180 acres (49%) of new development. This is about 
two-thirds of the gravity service area. The remainder of the gravity zone and a part of the pressure 
zone could be detained in a Site #1 pond with possible expansion of the pond to the north into the 
FAA wildlife hazard zone. Points of discharge from these two ponds will need to be determined 
during preparation of the master drainage plan for the area. 

Definition of water quality treatment methods for locations within the FAA wildlife hazard zone will 
require a detailed evaluation to arrive at cost-effective choices. This will be done during preparation 
of the master drainage plan. One option is to provide treatment of undetained flows onsite using 
low head methods, such as filter strips, for areas subject to vehicular traffic. Another option is wet 
ponds with FAA-approved mitigation measures in conjunction with detention in the same facility. 

Conveyance System Concept 
The preliminary regional conveyance system for the Edgecomb Creek Basin is shown in Figure 3. 
Two north-south conveyance systems are needed to collect discharges over the east-west width of 
the basin. These connect to east-west conveyance line(s) in the 152nd Street NE corridor that would 
convey the basin flows to regional detention ponds located on the east side of the BNSF railroad 
tracks.

The preliminary sizing for the westerly system includes a 36-inch diameter pipe in the upper basin 
and a 54-inch diameter pipe in the lower basin. The easterly system includes a 48-inch diameter pipe 
in the upper basin and a 72-inch diameter pipe (or two 48-inch diameter pipes) in the lower basin. 
The conveyance lines will need to be constructed under the BNSF railroad tracks by boring and 
jacking methods. Permits will be needed from BNSF for this work. Conveyance lines will also need 
to be constructed under Edgecomb Creek for either of the west or east stream relocation 
alignments. Systems for the collection of stormwater within individual properties would need be 
constructed privately and delivered to the regional storm conveyance system. As with the Hayho 
Creek Basin, the proposed pipe sizes assume that one-half of the properties in the pumped service 
zone would pump into the pipe conveyance system. The remaining half of the pumped service area 
is assumed to provide water quality treatment and detention onsite and discharge to open channels 
discharging to the Edgecomb Creek system. (Note: An option to replace pumping is to over-detain 
gravity service areas, so the more southern areas can discharge directly to the stream). 

Edgecomb Creek Relocation Coordination 
The proposed Edgecomb Creek relocation alignments are shown in Figure 2. The preferred Site #2 
pond is proposed with either of the two alignments. The plan for the “Add-on Area” would be 
developed during preparation of the master drainage plan. The “Add-on Area” plan would address 
the stream relocation alignment with the developed area, water quality system and detention pond 
layouts, wetland mitigation area, and other functions identified. 
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Phasing Opportunities 
Detention and water quality system phasing would be developed during preparation of the master 
drainage plan and correlated with land development scenarios. An anticipated development schedule 
would also need to be prepared to support ultimate build-out of the Master Plan Area. With this 
schedule, phasing opportunities would be identified and evaluated for feasibility. An engineering 
economic analysis considering the time value of money should be performed as a part of the 
evaluation.

As discussed for the Hayho Creek Basin, the conveyance pipe system could be easily phased if two 
or more multiple pipes are used. The first phased system would need to acquire any necessary rights-
of-way and/or easements for the future second phase pipe(s). Phasing of the conveyance system 
would cost more than if it were constructed all at once; although, some developer funding may be 
anticipated to support future phasing. An engineering economic analysis as discussed above would 
also be made during preparation of the master drainage plan to determine the viability of 
conveyance phasing.

Opinion of Project Costs 
The preliminary estimates of project cost have been prepared and are provided in Appendix C. 
Project costs are in 2007 dollars and include the cost of construction and allowances for design, 
administration, legal services, permitting/mitigation, property and right-of-way acquisition, and 
construction administration. The estimated project cost of conveyance, water quality treatment and 
detention in the Edgecomb Creek Basin for the gravity service area (at design detention water 
surface elevation of 105) and one-half of the pumped service area is $15,300,000. Under the 
assumptions made for this analysis, approximately 315 acres (86%) of development (minus wetland 
areas) would be served by the project. The remaining 49 acres (14%) of development would be 
served by private onsite facilities. 

Recommendations

Preliminary drainage facility plans to serve the Hayho Creek and Edgecomb Creek basins in the 
Smokey Point Master Plan Area have been outlined above. These plans, which are considered 
feasible from a technical standpoint, require further analysis and verification through a master 
drainage planning process. It is recommended that preparation of the Master Drainage Plan be 
initiated as early in the annexation process as possible to provide the City and potential developers 
with refined facility and project cost information.  
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10230 NE Points Drive
Suite 400

Kirkland, WA  98033
Phone (425) 822-4446

Fax (425) 827-9577

To: Perteet, Inc.
Patricia Love, Community Planning Manager,

From: Otak, Inc.
Joe Simmler, PhD, Larry Grimm, PE, 

Copies:

Date:  Draft January 22, 2007 

Subject: Drainage Technical Memorandum #1— 
Low Impact Development Evaluation
for Master Plan Area

Smokey Point Neighborhood Master Plan EIS 
City of Marysville, WA 

Project No.: 30813

Introduction

The results of the evaluation and selection of Low Impact Development (LID) techniques for 
stormwater management in the Smokey Point Neighborhood Master Plan area are presented in this 
memorandum. The Low Impact Development Technical Guidance Manual for the Puget Sound 1

(Guidance Manual) describes LID as follows: Low impact development (LID) is a stormwater strategy that 
emphasizes conservation and use of natural site features integrated with distributed, small-scale stormwater controls to 
more closely mimic natural hydrologic patterns in residential, commercial, and industrial settings. The full menu of 
LID techniques presented in the Guidance Manual has been considered in the following evaluations 
for the Smokey Point neighborhood. 

This technical memorandum describes the objectives of the master planning effort, existing 
drainage-related conditions, and proposed land use alternatives in order to provide a framework and 
reference for the LID evaluations. Various LID techniques are then identified and described. An 
evaluation is presented of the techniques with respect to master plan objectives and site 
opportunities and constraints. The results of the LID review and technique selection process for the 
City of Marysville are described and conclusions and recommendations are made. 

1 Puget Sound Action Team, Washington State University Pierce County Extension, Low Impact Development 
Guidance Manual for Puget Sound, January 2005 (Revised May, 2005) 
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Master Plan Objectives 

The Smokey Point Neighborhood Master Plan addresses a 675-acre area located south of the 
Arlington Airport, as shown in Figure 1. Concurrent with this master planning effort, this area is 
being annexed to the City of Marysville from Snohomish County. The proposed land use includes a 
future industrial center—the planning of which will need to be consistent with the City’s vision of a 
high-tech commercial/industrial corridor for the area—with a minimum of residential development. 

Specific objectives have been established for the master planning work. These include: (1) 
establishing land use and transportation standards; (2) preparing a critical areas analysis and 
preliminary mitigation plans; (3) developing conceptual stormwater management plans including 
regional and LID approaches; and (4) establishing land use regulations that will allow the expansion 
and growth of the Arlington Airport. This technical memorandum addresses the LID objectives of 
the master plan, as applicable to Objective 3—developing a conceptual stormwater management 
plan.

Existing Conditions Summary 

The pre-project setting and conditions relating to drainage are described in this section. These 
include drainage basins and patterns, hydrologic characteristics, topography, geology and soils, 
existing land use, and wetlands. The salmonid habitat of streams within the study area is also 
described.

Site Streams and Hydrology 
The study area is located within the Middle Fork Quilceda Creek drainage basin, as shown in 
Figure 2. The majority of the study area drains to the Edgecomb Creek, while a lesser area drains to 
Hayho Creek. Both of these creeks are tributary to Middle Fork Quilceda Creek. The subbasin 
boundaries for Edgecomb and Hayho Creeks are also shown in Figure 2. The Hayho Creek 
subbasin was referred to as the “Smokey Point Channel West” subbasin in the December 2002 
Quilceda Creek Drainage Needs Report by Snohomish County.

The City of Marysville has classified the streams within the Quilceda-Allen watershed. The 
classifications are shown in Figure A-1, Appendix A. Both Edgecomb and Hayho Creeks are 
classified as Type F streams. Type F streams are defined as “Those stream segments within the 
ordinary high water mark that are not Type S streams, and which are demonstrated or provisionally 
assumed to be used by salmonid fish.” 
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Mean annual rainfall at the site is about 36 inches, based on the HSPF precipitation data set for 
North Marysville. December is the wettest month with an average rainfall of 5.0 inches. Mean daily 
temperatures range from 38º F in January to 64º F in August. 

Flooding problems currently exist and have been reported within both the Hayho Creek and 
Edgecomb subbasins. These are described in Snohomish County’s Quilceda Creek Drainage Needs 
Report DNR No. 1 (December 2002, Quilceda DNR). Specific projects are proposed in DNR No. 1 
to correct identified problems.

Topography 
The topography in the study area slopes gently downward in a northeast to southeast direction at a 
grade of approximately 0.3 percent (three feet fall in 1,000 feet). Existing contours for the study area 
along with stream systems are shown in Figure 3. The prominent slope direction is south-southwest. 
The elevation of the basin ranges from approximately 124 feet in the northeast, to about 104 feet in 
the southeast. The flat topography creates challenges for designing and constructing stormwater 
conveyance and detention facilities. Many of the parcels that have been developed previously in the 
North Marysville area have been constructed on fill to provide the vertical drop needed to build 
gravity stormwater management systems. 

Existing Land Use 
Existing land use within the project tributary area is predominantly agricultural with small areas of 
single family, low density residential. 

Soils
The North Marysville area lies within a north-south valley known as the Marysville Trough. The 
National Resources Conservation Service (NRCS, formerly the SCS) Soil Survey of Snohomish 
County Area, Washington identifies soils in the study area as primarily a combination of Custer fine 
sandy loam and Norma loam soils. The NRCS delineation of soil types in the study area are defined 
in the City’s 2005 Comprehensive Plan, and are shown in Figure A-2, Appendix A. These soils are 
relatively uniform, primarily consisting of glacially deposited sand and gravel to a depth well below 
the typical limits of excavation. These soils are known to be porous and have seasonally high 
groundwater tables that restrict infiltration, contribute to localized flooding, and increase the amount 
and rate of surface water runoff.

Two geotechnical reports for properties adjacent to the study area were made available to the 
consulting team by the City. These included the Nelson Geotechnical Associates report for Dujardin 
Development Corporation’s 150-acre berry farm property in the southeast quadrant of the 152nd

Street NE/43rd Avenue NE intersection; and the AGRA Earth & Environmental report for the City 
of Marysville 60-acre Strawberry Fields Athletic Complex in the southwest quadrant of the 152nd
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Street NE/59th Avenue NE intersection. The Dujardin property is located immediately south of the 
southwest corner of the study area and was being planned for residential development. The 
Strawberry Fields complex is located immediately east of the southeast corner of the study area. 
Relevant information from those reports is provided as a general reference for the master planning 
work.

The reports indicate the soil conditions in the area to be characterized by recessional outwash sands 
and silty sands. The report for the Dujardin property indicated that a surfical layer of 1.0 to 1.5 feet 
of modified soil was found in all explorations. Below the modified soil, a 0.5 to 2.5-foot layer of 
loose to medium dense soil was encountered. This consisted of silty sand or sand with silt. The 
deepest unit encountered was outwash. It was found at depths from one to four feet and interpreted 
as medium dense. The outwash consisted of fine to medium gray sand with silt to medium to course 
sand with gravel. The report for the Strawberry Fields site indicated that somewhat variable near-
surface soil conditions were found. These consisted of loose to medium dense, interlayered silty 
sand/sandy silt in the upper two to four feet, underlain by a medium dense, saturated, coarse sand 
deposit. It also indicated that a one to two-foot thick layer of clayey silt was encountered below a 
depth of about two feet in the northeastern, east-central and southeastern portions of the site. 
Topsoil and sod was observed to an average depth of roughly six inches across the site.

Explorations at the Dujardin property encountered groundwater at depth ranging from three to four 
feet, while at the Strawberry Fields groundwater was encounter at depths of two to four feet. 
Shallow ground water level monitoring points were installed on both properties. Depths from 
ground surface to ground water at the Dujardin property ranged from 12 inches to 32 inches in early 
February 1999. At the Strawberry Fields, depths from ground surface to ground water ranged from 
0.5 feet to 3.5 feet in early February 1997. Winter water levels within the study area may be similar to 
those encountered for the two properties. 

Wetlands
Wetlands exist within the study area, but have not been delineated for individual parcels. Potential 
wetland areas within the study area, and defined in the City’s 2005 Comprehensive Plan, are shown 
in Figure A-3, Appendix A.

Selected Land Use Development Criteria 

The selected land development criteria of the Master Plan includes the following: 
• 25 percent of the land within planning area is assumed to be wetlands and not available for 

development
• Lot coverage by buildings will be 50 percent 
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• 60 percent of the developed land area will be manufacturing, the other 40 percent will be office 
space

• 85 percent of developed areas will be impervious surfaces, the remaining 15 percent will be 
landscaped surfaces or open space 

LID Technique Evaluation 

The study area, as characterized above, has several constraints with respect to use of LID 
techniques. These include: 
• Seasonally high ground water levels 
• Limited infiltration capacity of site soils because of high winter groundwater levels 
• Lack of native vegetation resulting from agricultural use of the land 
• Flat slopes 
• Salmonid populations in the receiving waters 

LID techniques from the Guidance Manual include the following:  
• Site assessment 
• Site planning and design 
• Site phasing and fingerprinting 
• Preserving native soils and vegetation 
• Clearing and grading 
• Bioretention cells 
• Sloped bioretention 
• Bioretention swales 
• Tree box filters 
• Maintenance

• Amending construction site soils 
• Permeable pavement 
• Vegetated roof 
• Minimal excavation foundations 
• Homeowner education 
• Downspout dispersion 
• Roof stormwater harvesting systems  
• Filter strips 
• Media filtration 

The LID techniques have been evaluated with respect to the identified constraints and the proposed 
commercial/industrial park land use for the site. The results of this evaluation together with 
descriptions of the techniques are given in Table 1. As may be noted from Table 1, many of the LID 
techniques cannot be applied to the Study Area because of the limited infiltration capacity of the 
soils, the flatness of the site, and the proposed intensity of development. 
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Table 1 
LID Technique Evaluation

LID Technique Description Applicability Comments

Site assessment 

The site assessment process 
evaluates the hydrology, 
topography, soils, vegetation, and 
water features of the site to identify 
how stormwater moves through 
the site prior to development. 
Wetlands, riparian management 
areas and floodplains are 
considered in the assessment 
process.

Applicable

Site planning and 
design

Site planning and design addresses 
road, driveway, and parking 
layouts, road crossings, street trees, 
site layout, and building design. 
LID practices applicable to a given 
site influence the planning and 
design of these elements for the 
site.

Applicable

Site phasing and 
fingerprinting 

Site construction phase planning is 
performed to minimize impacts on 
LID elements. Site fingerprinting 
refers to placing development away 
from environmentally sensitive 
areas (wetlands, steep slopes, etc.), 
future open spaces, tree save areas, 
future restoration areas, and 
temporary and permanent 
vegetative buffer zones. It also 
confines ground disturbance to 
areas where structures, roads and 
rights-of-way will exist after 
construction is complete. 

Partially
applicable

- Development will be setback 
from sensitive area 

- Existing site soils are disturbed 
from agricultural uses of the 
land.

- Industrial park design standard is 
for 85% impervious and 15% 
landscaping/open space 

Preserving native 
soils and vegetation 

This technique addresses 
preservation of native soils and 
vegetation as a primary LID 
objective to limit impacts on 
aquatic systems. This is done 
through reduction of total 
impervious surface coverage; 
providing areas for infiltration of 
project runoff; and maintaining or 
closely mimicking the natural 
hydrologic function of the site. 

Not applicable

- Existing site soils are disturbed 
from agricultural uses of the 
land.

- Industrial park design standard is 
for 85% impervious and 15% 
landscaping/open space 
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Clearing and grading 

For project clearing and grading, 
the primary LID technique is to 
minimize site disturbance through 
reducing the extent of grading and 
retaining vegetative cover. This 
technique seeks to minimize 
hydrologic modifications and 
control sediment yield from the 
site.

Partially
applicable

- Sediment yield from site will be 
controlled by BMPs 

- Existing site soils are disturbed 
from agricultural uses of the 
land.

- Industrial park design standard is 
for 85% impervious and 15% 
landscaping/open space 

Bioretention cells 

Bioretention cells (also known as 
“rain gardens”) provide for onsite 
retention of stormwater through 
the use of vegetated depressions 
engineered to collect, store and 
infiltrate runoff. 

Not applicable - Seasonally high ground water 
levels

Sloped biodetention

The sloped biodetention technique 
uses grassy vegetative barriers such 
as hedgerows on contours to 
detain stormwater and reduce 
pollutant loads. 

Not applicable - Site has flat slopes 

Bioretention swales 

Bioretention swales function to 
collect, store and infiltrate runoff 
on a linear basis such as in 
landscaped swales in roadway 
medians.

Not applicable - Seasonally high ground water 
levels

Tree box filters 

Tree box filters are a mini 
bioretention area installed beneath 
trees. With this technique, runoff is 
directed to the tree box where it is 
cleaned by vegetation and soil 
before being discharged to a catch 
basin. The runoff also helps to 
irrigate the tree. 

Applicable

Maintenance

On-going maintenance and long 
term protection of native 
vegetation and soils associated with 
LID stormwater facilities are 
necessary to their successful 
performance. Clearly written 
maintenance procedures and LID 
area protection plans are important 
to this element. 

Applicable
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Amending
construction site 
soils

With this technique, disturbed site 
soils are amended to enhance their 
hydrologic attributes and 
environmental benefits in 
landscaped areas. Soil amendment 
specifications include organic 
matter content, pH, depth of 
amendment and subsoil 
preparation. 

Applicable

Permeable pavement 

Permeable pavement surfaces 
accommodate pedestrian, bicycle 
and vehicular traffic while allowing 
the infiltration, treatment and 
storage of stormwater. The general 
categories of this technique relate 
to the pavement wearing material 
and include: 

Permeable asphalt concrete 
Permeable concrete 
Permeable gravel
Permeable pavers 

Permeable pavement sections 
consist of: (1) a permeable wearing 
course or surface area designed to 
provide the strength needed for 
traffic loads; (2) an aggregate base 
below the surface section for 
support, vertical and lateral 
dispersion of water, and temporary 
storage of runoff; (3) and 
separation layer using non-woven 
geotextile fabric below the 
aggregate base to prevent upward 
migration of fine soil particles; and 
(4) where required, a water quality 
treatment layer to filter pollutants 
and protect the ground water. 

Partially
applicable

- The City of Marysville require a 
minimum of one foot separation 
from seasonally high ground 
water levels 

- Infiltration limited 
- If the aggregate base section is 

used for detention storage, an 
impervious liner will be needed 
below and on the sides of the 
section.

- Permeable concrete sidewalk 
most feasible application for 
permeable pavement technique. 
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Vegetated roof 

Vegetated roofs are also known as 
green roofs and eco-roofs. They 
are categorized as either intensive 
(deeper soil layer, intensive 
plantings, higher maintenance) or 
extensive (shallower soil layer, 
lower cost, lower maintenance). 
Benefits identified for vegetated 
roofs include energy efficiency and 
air quality, temperature and noise 
reduction in urban areas, improved 
aesthetics, extended roof life, and 
reduction in stormwater flows. The 
typical vegetated roof section 
includes from top to bottom:
vegetation layer; growth medium 
(soil) layer; separation layer; 
drainage, aeration, water storage 
and root barrier layer; water proof 
membrane; and roof structure 
section.

Applicable
- Extensive category most 

appropriate for proposed 
industrial park 

Minimal excavation 
foundations

This LID technique seeks to limit 
soil disturbance during 
construction by the use of minimal 
excavation systems. The objective 
is to limit compaction of site soils 
from heavy equipment operations 
which would result in degradation 
of the infiltration and storage 
capacities of the site soils.

Not applicable
- Industrial park design standard is 

for 85% impervious and 15% 
landscaping/open space 

Property 
Owner/Homeowner
education

Property Owner/Homeowner 
education is an important 
component of a successful LID 
maintenance program and LID 
area protection plan. Clearly 
written operations and 
maintenance procedures and 
protection management plans 
should be a part of any 
homeowner education program. 

Applicable

Downspout
dispersion

Downspout dispersion provides 
for the dispersion and infiltration 
of roof runoff onsite. Several 
dispersion methods are available 
including splash blocks, gravel 
trenches and sheet flow. 

Not applicable

- Large roofs 
- Seasonally high ground water 

levels
- Infiltration limited 
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Roof stormwater 
harvesting systems 

Roof stormwater harvesting (also 
know as “rainwater harvesting”) is 
the collection and storage of roof 
runoff for domestic or irrigation 
purposes. Harvesting systems 
include a collection (roof) area, a 
filter, a storage device (tank or 
vault) and an outflow device. 

Applicable

Filter strips 

Filter strips are grassy slopes 
located adjacent to an impervious 
area subject to vehicular traffic. 
Pollutants are removed by the 
action of grass blades which 
enhance sedimentation and 
trapping and adhesion of 
pollutants to the grass. Filter strips 
are graded to provide for sheet 
flow over the entire filter area. 

Possibly
applicable - Flat site 

Media filtration 

Media filtration includes sand filter 
units or patented units using leaf 
compost material or other media 
such as perlite, zeolite and others. 
Pollutants are removed through 
filtration in sand filters and 
filtration, adsorption, ion exchange 
and microbial degradation in the 
patented units. 

Applicable

Recommended LID Components 

From the results of the evaluations presented in Table 1, the following LID techniques are 
considered applicable to the master planning area: 
• Vegetated (Green) roofs—Runoff in excess of the vegetated roof demand would be subject to 

detention.
• Site planning and design—This could be encouraged by the City during the pre-application 

process.
• Tree box filters—Promotes pre-treatment of runoff and tree irrigation. 
• Property owner education—Promotes awareness of LID operation and maintenance needs. 
• Roof stormwater harvesting (for irrigation of landscaped area)—Runoff in excess of storage 

capacity would be subject to detention. 
• Permeable concrete sidewalks—This technique is being considered elsewhere by the City. 
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Smokey Point Master Plan
City of Marysville, Washington

30813Project No.: 

Introduction 

The development and selection of the conceptual drainage plan for the Smokey Point Master Plan 
area is described in this memorandum. The boundaries of the planning area are shown in Figure 1. 
In the following paragraphs, the preferred master land use plan and its associated land use 
conversion are described, followed by the results of preliminary hydrologic modeling to estimate 
required water quality and detention volumes on an area-wide basis. Water quality, detention, and 
conveyance facility siting options (onsite and regional) are described and evaluated, along with a 
review of the potential drainage impacts associated with the relocation of Edgecomb Creek. The 
elements of the selected drainage plan concepts are grouped and proposed alternative drainage 
concepts drainage plans are described. Existing conditions, defined in terms of basin boundaries, 
streams, topography, soils, habitat, and wetlands, have been previously described in draft Technical 
Memorandum #1, dated January 22, 2007. 

Methodology and Approach 

The Master Plan area encompasses portions of the Hayho Creek and Edgecomb Creek drainage 
basins. Of the 675 total acres within the Master Plan area, approximately 190 acres (28 percent) are 
located in the Hayho Creek Basin, and 485 acres (72 percent) are located  in the Edgecomb Creek 
Basin. Agriculture, intermixed with some commercial and urban development, are the principle land 
use in both basins. The topography is flat with a slope of about 0.3 percent. 



Patricia Love, Perteet, Inc. Page 2 
Draft Drainage Tech Memo #2—Preferred Site Plan: Preliminary Drainage Review February 2, 2007  

H:\project\30800\30813\Reports & Presentations\TechMemo#2\Love012407TM.doc 

Drainage planning concepts have emphasized the use of regional facilities, although on-site concepts 
have also been considered. Each basin area is addressed separately. Rate control criteria have been 
developed based on the results of continuous runoff simulation modeling performed earlier by 
Otak, for the City’s State Avenue project. Both basins are subject to planning constraints posed by 
high winter ground water levels, water quality treatment requirements of local fish-bearing waters, 
subtle changes in slope and topography, and the objective of minimizing pumping and optimizing 
the use of gravity for the conveyance, storage and treatment of the region’s stormwater.

Preferred Master Plan Land Use Plan 

The proposed land use, provided by the City (via Patricia Love of Perteet, Inc., Personal 
Communication) for evaluation in this Master Plan is defined by the following criteria: 
• 25 percent of the land within the planning area is assumed to be wetlands and not available for 

development.
• Lot coverage of the developed land area by buildings/structures will be 50 percent. 
• 60 percent of the developed land area will be in manufacturing; the other 40 percent will be in 

office space. 
• 85 percent of developed areas will be in impervious surfaces; the remaining 15 percent will be in 

landscaped surfaces or open space. 

Preliminary Hydrologic Modeling Results 

The results of recent hydrologic modeling by Otak for the City in North Marysville (128th Street 
Regional Pond Feasibility Technical Memorandum, September 25, 2006) were used to provide 
preliminary sizing of water quality, rate control, and conveyance facilities. Uniformity of soils in the 
area and comparable developed impervious areas (85 percent) allowed the use of these results for 
preliminary planning within the Master Plan area. The hydrologic modeling used the USEPA 
Hydrologic Simulation Program-Fortran (HSPF) continuous rainfall-runoff model for computing 
runoff from rainfall. A one-hour time step was used to predict flow rates. Existing land cover for the 
modeling was assumed to be forest to reflect pre-European settlement conditions, as required by 
Ecology’s 2005 Stormwater Management Manual for Western Washington (2005 Ecology Manual).

For the purposes of this analysis, the North Marysville results (September 25, 2006) were converted 
to volume per developed area for water quality treatment and detention. Undetained runoff rates 
and detained release rates were also estimated on a developed acre basis for use in sizing preliminary 
conveyance facilities. The estimated unit area values are given below.
• Water quality volume:  4,200 cubic feet per developed acre. 
• Detention volume: 17,000 cubic feet per developed acre. 
• Undetained runoff rate: 0.5 cfs per developed acre. 
• Detain runoff rate: 0.04 cfs per developed acre.
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Note that more detailed modeling will need to be performed as a part of the future master drainage 
plan work, to demonstrate flow peak and duration conformance at stream system points of 
compliance and more accurately size and locate needed facilities.

Drainage Plan Alternative Analysis 

Presented in this section are the results of the analysis of the various conceptual alternatives 
considered for stormwater management in the planning area. Alternatives have been created to 
conform to the requirements of the 2005 Ecology Manual, as well as the unique characteristics of 
the planning area.

Water Quality Treatment Alternatives 
Discharge from developed areas will be to Type F, fish inhabited, streams that drain into the Middle 
Fork of Quilceda Creek. This creek system contains Chinook spawning habitat and is regulated by 
the Endangered Species Act. Maintaining base flows, managing peak flows, and reducing pollutant 
loadings are key to the preservation of these critical habitat spawning areas. Industrial/commercial 
development discharges to Type F streams are required to have stormwater treated to an “enhanced 
treatment” level to reduce potential pollutant loadings, especially the discharge of dissolved metals.  

Acceptable enhanced treatment methods described in the 2005 Ecology Manual include the 
following:
• Large sand filter 
• Amended sand filter 
• Stormwater treatment wetland 
• Compost-amended filter strip 
• Ecology embankment 
• Two facility treatment train (as described in Table 3.2 of the 2005 Ecology Manual, provided as 

Table 1 below). 
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Table 1 
Treatment Trains for Dissolved Metals Removal 

First Basic Treatment Facility Second Treatment Facility 

Biofiltration Swale Basic Sand Filter or Sand Filter Vault or Media Filter1

Filter Strip Linear Sand Filter with no presettling cell needed 

Linear Sand Filter Filter Strip 

Basic Wetpond Basic Sand Filter or Sand Filter Vault or Media Filter1

Wetvault Basic Sand Filter or Sand Filter Vault or Media Filter1

Basic Combined Detention/Wetpool Basic Sand Filter or Sand Filter Vault or Media Filter1

Basic Sand Filter or Sand Filter Vault with a 
presettling cell if the filter isn’t preceded by a 
detention facility 

Media Filter1

1  The media must be of a nature that has the capability to remove dissolved metals effectively based on at 
least limited data. Ecology includes Stormfilter’s ™ leaf compost and zeolite media in this category. 

Based on our experience, the stormwater treatment wetland is an economical choice for water 
quality treatment when constructed as part of an open pond detention facility. As such, it has been 
selected to be the favored alternative during development of this regional conceptual plan. 

Rate Control (Detention) Alternatives
Detention options include above-grade open water surface facilities and below-grade buried 
facilities, as listed below:
• Above grade options: 

- Open ponds with earth embankments* 
- Off-channel detention for high flows 
- Open vertical wall ponds 
- Parking lot ponds 
- Rooftop detention 
- Roof runoff pressure downspout system to above grade pond 
- Elevated sub-floor onsite detention 
- Porous pavement with aggregate storage section or “Infiltrator” chamber storage systems  

• Below grade options: 
- Buried precast or cast-in-place concrete vaults 
- Buried pipe or “Infiltrator” chamber storage systems 
- Porous pavement with aggregate storage section or “Infiltrator” chamber storage systems  

(*Note that open ponds within the 10,000-foot FAA wildlife hazard zone would have to include 
approved mitigation measures, as discussed below.) 
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If adequate parcels of land are available downstream at a reasonable price, the use of regional 
detention ponds within earth berms can be an affordable and effective approach for providing 
detention for a large area, such as the Master Plan area. All of the above options are applicable for 
either onsite or regional approaches. Onsite options would be privately constructed, while regional 
facilities would likely be constructed by the City with capacity in the facility being available for 
purchase by future developers, similar to Pond #1 in the adjacent Hayho Creek drainage basin. 

The buried vault and pipe systems are the least desirable systems for the planning area because of 
the high seasonal ground water levels and the higher construction and maintenance costs. High 
ground water levels require that the vaults or pipes be designed to resist flotation when the systems 
are empty. The anti-flotation design can add considerable expense to vault or pipe system costs. 

Stormwater collection will be accomplished on each of the parcels by future private developers. 
Conveyance systems will be needed in both the Hayho Creek and Edgecomb Creek basins to convey 
new flows to (1) points of discharge within the creek systems (where detention and stormwater 
treatment are provided onsite), to (2) regional treatment and detention facilities (where a regional 
approach is taken), and to (3) points of discharge from regional facilities. 

Conveyance alternatives include: 
• Gravity pipelines 
• Gravity open channels 
• Combination of gravity open channels with pipelines 
• Pumping and pressure pipelines 

Where feasible, gravity open channels are preferred because of lower construction costs (assuming 
City right-of-way locations vs. land purchase) and the added water quality treatment that vegetated 
channels provide. Gravity pipelines are preferred next, followed by pumping and pressure pipeline 
systems, which are the least desirable because of higher costs, energy consumption, and reduced 
reliability during power outages. 

Gravity pipelines can be designed to operate under a slight pressure (surcharge) in order to discharge 
from a higher elevation to a lower elevation bermed pond with an above grade detention water level. 
Pond 1 conveyance system in the Hayho Creek drainage system, is designed in this manner. This 
design method is applicable to both basins within the planning area.

Preliminary conveyance corridors identified for the planning area are shown in Figure 2. The 
alignments are based in part on the proposed road system for the planning area. The conveyance 
system will need to maintain current land use drainage provisions. During the early years of 
development, roadside ditches may be appropriate. As development continues and road 
improvements are made, piped systems will likely need to be installed in order to convey the 
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increased flows. The lower portions of the proposed ditch/pipe conveyance systems to downstream 
regional detention facilities, will operate under piped surcharge conditions.

Low Impact Development Technique Alternatives 
Low Impact Development (LID) techniques for the Master Plan Area are limited because of (1) high 
seasonal ground water levels, (2) low infiltration rates of the surfical soils, (3) the conversion of 
nearly all of the planning area from its original forest cover to agriculture uses, and (4) the proposed 
intensity of industrial/commercial development for the planning area. 

Of the 23 different types of LID techniques reviewed (see Draft Technical Memorandum #1, dated 
January 22, 2007), those considered most applicable to the planning area and its development 
proposal include: 
• Vegetated roofs 
• Tree box filters 
• Roof stormwater harvesting (for irrigation of landscaped areas) 
• Pervious concrete sidewalks 

LID water quality treatment techniques, such as filter strips and media filtration, could be used to 
provide a portion of the enhanced treatment requirement for developed areas. LID techniques 
would typically be constructed onsite by private developers.  

Onsite and Regional Alternatives 

Both onsite and regional stormwater management alternatives have been considered for the 
planning area. Onsite facilities would be planned, designed and constructed by the developer of the 
property. Regional facilities would likely be planned, designed and constructed by the City. The 
combination of onsite and regional facilities also has potential because of the flatness of the area and 
the desirability of avoiding pumped stormwater systems. Water quality treatment could occur onsite, 
with excess flows being conveyed to a downstream regional facility. 

The development of conceptual onsite and regional approaches for stormwater management in the 
Master Planning area have emphasized the use of: 
• Multi-functional approaches (involving both stormwater detention and treatment. as well as 

wetland mitigation, stream/habitat enhancement, parks/recreational uses, and aesthetics). 
• Integration with open space opportunities. 
• The use of off-channel storage, as land availability and drainage opportunities allow. 

Consideration of these potential opportunities can lead to improved environmental design, reduced 
permitting/mitigation, lower land costs, improved aesthetics, and enhanced economic incentives for 
development of this Master Plan area.
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FAA Hazardous Wildlife Separation Criteria 
The Arlington Municipal Airport is located just north of the planning area, on the north side of 
172nd Street NE (SR 531). Open bodies of water within 10,000 feet of air operations area are 
considered by the Federal Aviation Administration (FAA) to be hazardous wildlife attractants (FAA 
Advisory Circular No. 150/5200-33A, July 27, 2004). The portion of the planning area considered to 
be hazardous by the FAA criterion is shown in Figure 2 as the area within the semi-circle drawn 
from the most southern part of the airport.  

Nearly all of the planning area is located within 10,000 feet of air operations areas at the Arlington 
airport. The FAA Advisory Circular No. 150/5200-33A titled “Hazardous Wildlife Attractants on or 
Near Airports”, states that no permanent standing water is allowed and that a management plan for 
the safe operation of stormwater facilities should be developed to assure airport safety. 

“2-3. Water Management Facilities. Drinking water intake and treatment facilities, stormwater and 
wastewater treatment facilities, associated retention and settling ponds, ponds built for recreational use, and 
ponds that result from mining activities often attract large numbers of potentially hazardous wildlife. To 
prevent wildlife hazards, land-use developers and airport operators may need to develop management plans, in 
compliance with local and state regulations, to support the operation of stormwater management facilities on or 
near all public-use airports to ensure a safe airport environment… 

b. New stormwater management facilities. The FAA strongly recommends that off-airport stormwater 
management systems located within the separations identified in Sections 1-2 through 1-4 be designed and 
operated so as not to create above-ground standing water. On-airport stormwater detention ponds should 
be designed, engineered, constructed, and maintained for a maximum 48-hour detention period for the 
design storm and remain completely dry between storms. To facilitate the control of hazardous wildlife, the 
FAA recommends the use of steep-sided, narrow, linearly shaped water detention basins. When it is not 
possible to place these ponds away from an airport’s AOA, airport operators should use physical barriers, 
such as bird balls, wires grids, pillows, or netting, to prevent access of hazardous wildlife to open water and 
minimize aircraft-wildlife interactions. When physical barriers are used, airport operators must evaluate 
their use and ensure they will not adversely affect water rescue. Before installing any physical barriers over 
detention ponds on Part 139 airports, airport operators must get approval from the appropriate FAA 
Regional Airports Division Office. All vegetation in or around detention basins that provide food or cover 
for hazardous wildlife should be eliminated. If soil conditions and other requirements allow, the FAA 
encourages the use of underground stormwater infiltration systems, such as French drains or buried rock 
fields, because they are less attractive to wildlife.”  
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Several design concepts to accommodate the FAA criteria have been developed and are outlined 
below:
• Detention and water quality treatment in an open pond, with constructed wetland, outside of the 

FAA 10,000-foot wildlife hazard zone. 
• Onsite or regional water quality and low flow detention (bankfull) and stream enhancement with 

flood storage for higher flows which would need to drain out within 48 hours (if inside FAA 
10,000-foot wildlife hazard zone). 

• Detention and water quality treatment in open pond with constructed wetland inside of FAA 
10,000-foot wildlife hazard zone, with FAA-approved mitigation devices (bird balls, wire grids, 
netting, etc.) to prevent access of hazardous wildlife. 

• Detention and water quality treatment inside of FAA 10,000-foot wildlife hazard zone with open 
pond designed to drain the design storm within 48 hours. Flows present in excess of 48 hours 
would be detained below pavement grade in “Infiltrator” and rock void system with impervious 
liner, conveyed to an open pond with FAA approved mitigation devices, or conveyed to an open 
pond beyond the 10,000-foot zone. 

Potential Regional Treatment and Detention Sites 
To minimize pumping of stormwater, regional detention facilities have been located at the lower 
elevation locations in the southerly part of the planning area. Potential sites for regional facilities in 
the Hayho Creek and Edgecomb Creek basins are shown in Figure 3. These sites, located in lower 
elevation areas to the south, have been selected on the basis of location and availability of the land. 
The availability, cost and wetland constraints of the parcels which make up individual sites have not 
yet been fully assessed. 

Hayho Creek Basin 
In the Hayho Creek basin, the existing City Regional Pond 1 facility and adjacent future Regional 
Pond 2, on city-owned property, offer convenient sites to serve this western part of the planning 
area. They are located as shown in Figure 3. Both of these regional sites are outside the FAA hazard 
zone. Pond 1, as constructed, and Pond 2, as proposed in 2006, have a combined detention capacity 
of 67.2 acre-feet (2,930,000 cubic feet). This volume has the capacity to serve about 172 acres of 
development at 17,000 cubic feet of detention per acre. This capacity, plus high flow off channel 
detention in Hayho Creek, will likely satisfy both existing and ultimate development of the upper 
basin. Approximately 105 acres of the northern area (about 79 acres net after wetland reductions) 
could be conveyed by gravity to the Pond 1 and 2 sites, using surcharged large diameter pipe(s). The 
remaining 85 acres of the more southern area (63 acres net) would need to be pumped into the 
conveyance system or handled onsite. One option to be considered is overdetaining runoff from the 
northern area to allow for the direct discharge (i.e. without detention) of new runoff flows from the 
more southern parcels. 



Patricia Love, Perteet, Inc. Page 9 
Draft Drainage Tech Memo #2—Preferred Site Plan: Preliminary Drainage Review February 2, 2007  

H:\project\30800\30813\Reports & Presentations\TechMemo#2\Love012407TM.doc 

In order to convey stormwater to either of these two City owned pond sites, flow would need to be 
conveyed under Hayho Creek on the north side of 152nd Street NE. To accomplish this, flows would 
need to be either conveyed via a shallow cover pipe under the streambed, pumped, or conveyed 
using an inverted siphon (depressed sewer) installed under the creek. The inverted siphon would 
need to be a multiple barrel design in order to convey the full range of design flows at self-cleaning 
velocities. All of these alternatives would connect to a new trunk storm line in 152nd Street NE, 
running from the west side of Hayho Creek to the existing Regional Pond 1 trunk system using a 48-
inch pipe. 

Edgecomb Creek Basin 
Within the Edgecomb Creek Basin, four potential sites for regional facilities were identified and 
evaluated, both within and south of the Master Planning area. The sites are shown in Figure 3. The 
FAA 10,000-foot hazard zone boundary is also shown in Figure 3. The entire planning area is within 
the FAA 10,000-foot hazard zone.

The Edgecomb Creek portion of the planning area is about 485 acres. After adjusting this area for 
wetland areas (assumed to be 25 percent), the maximum net developable area is about 364 acres. 
Open pond detention and water quality facility land requirements have been estimated to be ten 
percent of the developed service area. For development of 364 acres, a pond area of 37 acres can be 
expected.

The regional sites located south of the planning area (Sites #3 and #4) would likely receive flow 
entirely by gravity conveyance. The sites within the planning area (Sites #1 and #2) will receive only 
a portion of the flow by gravity. If a pond design elevation (detention peak) of 109 feet is assumed, 
about 52 percent of the area (or 190 acres of developable land) could drain to the facility by gravity. 
At a design elevation of 105 feet, about 73 percent of the area (266 acres developable) could drain by 
gravity to the facility. The remaining non-gravity area would be addressed by one of the methods 
described for the Hayho Creek pumping service area or alternatively by overdetaining additional 
flows to allow runoff from the lower areas to discharge to the stream without detention. 

Sites #2 and #3, east of the BNSF railroad right-of-way, would likely have a lower property 
acquisition cost than the properties on the west side. Site #2 on the east side of the railroad right-of-
way is also part of an “add-on area” being evaluated by Shaw Environmental, Inc., as a part of its 
Edgecomb Creek Relocation Alternatives Analysis. The key elements of that analysis are discussed 
in a following section. The use of the add-on area as a regional detention site provides an 
opportunity to explore a multi-function project (stormwater, environmental mitigation and 
parks/recreation) and improved environmental designs, as discussed previously.  
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Basin Exchange Concepts 
With the flatness of the planning area, it is possible to consider the exchange of basin areas, where 
runoff from the land area within one basin is diverted to an adjacent basin, in exchange for an equal 
amount of flow (or area) being permanently diverted from the second basin to the first basin. 

This concept could offer the benefit of using existing regional facility, such as Pond 1, which is 
currently  not fully used in terms of basin subscribers. If a development proposal in the Edgecomb 
Creek Basin has a proposed implementation schedule that is earlier than a development within 
Hayho Creek, then a basin exchange could be mutually beneficial for both the City and the 
Edgecomb Creek Basin developer. The Hayho Creek Basin exchange area could be incorporated 
into the Edgecomb Creek Basin at a later date. The technical feasibility of an exchange would need 
to be determined in a more detailed drainage master plan, with the ability to maintain gravity 
conveyance being one of the key criterion.

Edgecomb Creek Relocation Alternatives 
Edgecomb Creek is currently located on the west side of the BNSF railroad tracks and follows a 
rectangular alignment along roads and parcel boundaries as it flows south to join the Middle Fork of 
Quilceda Creek. As part of this planning process, two alternative creek relocation alignments are 
being evaluated by Shaw Environmental, Inc., (as subconsultant to Perteet, Inc.). One alignment is 
on the west side of the railroad tracks and the other is on the east side of the railroad tracks, as 
shown in Figure 4. The existing Edgecomb Creek alignment is also shown in this figure. Planning 
concept criteria identified for these two stream rerouting alternatives by Shaw include the following: 
• 100-year flood capacity in the high-flow channel 
• A low-flow channel for year-round stream flow 
• In-stream large woody debris (LWD) for habitat 
• Vegetation throughout the channel and buffer 
• 150-foot buffers on each side of the creek along the entire length 
• Off-channel rearing habitats 
• The connection of the hillside streams north of 162nd Street NE 

An “Add-On Alternative” has also been developed by Shaw Environmental, Inc. for each of the two 
alternative stream relocation alignments. The Add-On Alternative is the triangular parcel in the 
southeast corner of the planning area which is bounded by the BNSF right-of-way on the west, as 
shown in Figure 3. The concept of the Add-On Alternative is to add environmental mitigation for 
the realignment of the stream, as described by Shaw Environmental, Inc. below.  

“The Add-On Alternative could be paired with either the West or East Alternative alignment options for 
Edgecomb Creek. The Add-On could be implemented either in the future when more funding is available, or 
concurrently with the selected West or East Alternative. The conceptual plan is to build a regional detention 
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facility to store stormwater and reduce peak flows. Wetlands would be restored and created to be used as 
mitigation for wetland impacts from the development in the annexation area west of the railroad. 

Edgecomb Creek would flow through this area and an expanded floodplain could be built to provide 
additional surface water storage during storm events. Off-channel habitats and riparian plantings would 
improve habitat conditions. Existing wetlands in the southwest portion of the property could be enhanced by 
removing invasive vegetation and planting native shrubs and trees. The adjacent Strawberry Fields Park 
could be improved to include a wetland interpretation area and trial system. This portion of the annexation 
area is somewhat isolated from adjacent areas due to the railroad on the west and lack of road access to the 
east. Therefore, this area may have lower demand for future development than the area west of the railroad. 
Additional plans could include relocating the Middle Fork of Quilceda Creek, to flow through the area to 
enhance stream habitat conditions and to provide increased floodplain storage.” 

Drainage Plan Concept Selection 

The requirements and components for the conceptual alternatives and options for stormwater 
management have been described above. Based on identified constraints and opportunities, along 
with guidance from the City’s planning and public works staffs, the following are the selected, 
preferred conceptual drainage plans for each basin. These concepts will be developed in more detail 
in Technical Memorandum #3, the final drainage report. 

Hayho Creek Basin 
Preferred Conceptual Alternatives:  
• Construct Pond 2 (detention and water quality pond) which will operate in parallel with existing 

Pond 1 by a connection between the two ponds. 
• Extend the storm trunk sewer system in 152nd Street NE to the east side of Hayho Creek to 

receive flow from new development within the basin.  
• For the portion of the basin that cannot gravity drain to Pond 1 and Pond 2 facilities, the 

following options will be considered: 
- Over-detention in the gravity flow service area to allow direct discharge of the lower portion 

of the planning area into Hayho Creek. 
- Onsite detention and water quality treatment, with discharge to Hayho Creek. 
- High flow off-channel detention storage (on the Pond 2 site). 
- Pumping of undetained discharges to the trunk storm sewer system, which will operate 

under a surcharged condition.
- Detention in stream channel using additional capacity by creating additional floodplain 

capacity above the normal high water mark. 
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Edgecomb Creek Basin 
Preferred Conceptual Alternative: Construct regional detention and water quality treatment in the 
southern portions of the Planning area. (The Add-On triangular parcel east of the BNSF Railroad 
right-of-way (Site #2) and the parcel southeast of the planning area (Site #3) are the candidate sites 
preferred by the City for the construction of regional water quality and detention facilities. 
• The Add-On parcel will serve as much of the gravity service area of the basin as practicable, with 

the FAA criteria needing to be addressed in the design (i.e., no ponded water over 48 hours after 
a rainfall event.). 

• The southeast off-site parcel will serve as much of the area that cannot be drained by gravity to 
the Add-On parcel, as practicable, assuming topography allows conveyance without pumping. 

• Open-channel conveyance will be used where feasible, with the lower/southern portions of the 
backbone conveyance systems being surcharged using piped systems where flat slopes do not 
allow normal gravity flow. 

• For areas that cannot drain by gravity to either of the two southern regional parcels, the options 
listed above for the Hayho Creek Basin would be considered for Edgecomb Creek Basin, 
including:
- Over-detention in the gravity service area to allow for direct discharge of a portion of the 

pumped service area to Edgecomb Creek 
- On-site detention and water quality treatment discharge to Edgecomb Creek 
- High flow off-channel detention storage
- Pumping of undetained discharges to the trunk storm sewer system, which operates under a 

surcharge condition
- Detention in streams, utilizing additional floodplain storage created by modifying the stream 

channel and adjacent buffer area. 
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Source: GIS data obtained from Snohomish County GIS, City of Marysville GIS and Otak GIS.
Disclaimer: This data is not to survey accuracy and is meant for planning purposes only.
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Source: GIS data obtained from Snohomish County GIS, City of Marysville GIS and Otak GIS.
Disclaimer: This data is not to survey accuracy and is meant for planning purposes only.

0 1,600

Feet

Figure 3

Stormwater Sites

Hayho
Creek
Basin

Edgecomb
Creek
Basin

Pond 2
Site

Pond 1

StreamSubbasin Boundary

FAA Flight Path Boundary

Pond 2 Site

Potential Stormwater Sites

1
2

3

4

#
Project Area

Potential Regional Site

BNSF
RR

Conveyance Corridors



67
TH

AV
E

N
E

51
ST

AV
E

N
E

152ND ST NE

Edgecomb Creek

Olaf Strad Creek

Middle Fork Quilceda Creek

Edgecomb Creek F
Legend

FILE: K:/project/30800/30813/GIS/mxds/figures/Figure4_RelocationAlts.mxd

Source: GIS data obtained from Snohomish County GIS, City of Marysville GIS and Otak GIS.
Disclaimer: This data is not to survey accuracy and is meant for planning purposes only.

0 1,000

Feet

Figure 4

Relocation Alternatives

Edgecomb
Creek
Basin

Stream

Subbasin Boundary

FAA Flight Path Boundary

Project Area

West Buffer
Alternative

East Buffer
Alernative

"Add-on"
Parcel

BNSF
RR

Existing
Stream
Alignment

Potential Wetland Mitigation Site

172ND ST NE (SR531)



A p p e n d i x  B  



Planning Level Project Cost Opinion
Hayho Creek Basin Drainage Facilities

Smokey Point Master Plan Area
City of Marysville, Washington

Otak, Inc. 2/8/2007
Item Unit Estimated
No. Item Description Unit Quantity Price Cost

Construction

1 Pond 2 detention and water quality pond and LS $2,256,000
48-inch storm drain to 152nd Street NE

2 Conveyance System to Pond 2 Connection LS $1,750,000

Subtotal $4,006,000

State Sales Tax @ 8.5% $340,510
Engineering, Legal and Administrative @ 15% $600,900
Permitting @ 5% $200,300
Construction Management @ 20% $801,200

Conveyance Right-of-Way Acquisition - 20-feet Wide Acres 3 $25,000 $75,000
Property Acquistion - City Owned Value Acres 18.9 $1,775,000
Contingency @ 20% $801,200

Total $8,600,110
Total - (Rounded) $8,600,000

Note: Wetland mitigation for Pond 2 is contained in the proposed wetland mitigation for Hayho Creek for Ponds 1 and 2. 

Planning Level Project Cost Opinion
Edgecomb Creek Basin Drainage Facilities

Smokey Point Master Plan Area
City of Marysville, Washington

Otak, Inc. 2/8/2007
Item Unit Estimated
No. Item Description Unit Quantity Price Cost

Construction

1 Add-on Area Pond - Site # 2 Acre-feet 70 $34,000 $2,380,000
2 FAA Mitigation @ 20% of Add-On Area Pond $476,000
3 Site #1 Pond Acre-feet 53 $34,000 $1,802,000
4 Site #1 Pond and Site #2 Pond Outfalls to Creek LS $200,000
5 Conveyance System to Site #1 Pond and Site Pond #2 $3,220,000

Subtotal $8,078,000

State Sales Tax @ 8.5% $686,630
Engineering, Legal and Administrative @ 15% $1,211,700
Permitting @ 5% $403,900
Construction Management @ 20% $1,615,600

Conveyance Right-of-Way Acquisition 20-feet Wide Acres 8 $25,000 $200,000
Property Acquistion Acres 40 $16,000 $640,000
Contingency @ 30% $2,423,400

Total $15,259,230
Total - (Rounded) $15,300,000

Note: Wetland mitigation for the Edgecomb Creek facilities will be included as a part of the Edgecomb Creek relocation
project.
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