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1 INTRODUCTION

This Stormwater Comprehensive Plan (S@QPgdlats the City of Arlingtord Einal Draft
StormwateiManagemenPlan(Barrett Consulting Groufp995) The updatepresentsurrent
condtions of the stormwater infrastructune the city andJrban Growth AreallGA), revisesor
addshydraulic and watequality modeling,identifiesissues and challenges facistgrmwater
utility managemen(infrastructure, operations, regulatioeempatibility with landscape
processesand presentsapital improvement projec€(P) optionsfor stormwater management
along with associated cost each ClPoption

Note that, for clarity, the name of this docu
Pl and to ACompr ehensi vsdundidnsaas along tarplénhirgg todifost i ngu
the policies, procedures, andpital facilitiesof the Stormwater Utility.It is distinct from the

annual Stormwater Management Program (SWMP) work plans required under the NPDES Phase

Il permit that describe how the City will addretsspermit requirementis any particular year

1.1 Background and Need

In 1995, the City developed its most recent SCP to address the management of stormwater
guantity and qualityssues, includindpcal floodingandstormwater pollution problemsSince

that time, the city has experienced many changesudingcontinuing land development,
annexationstegulatory updates/additionand improved inventories of its stormwater
infrastructure and natural environmefthesechangesre extensiveand require tt

stormwater management within the City of Arlington be updatedew evaluation of capital
projects and funding mechanising ensure that spending on capital facilities is focused on
appropriate goats is past due.

Selected development events and laons occurring since the 1995 SCP are identified
chronologically below.

1 Listing of City of Arlington receiving waters, including various channels in the
Stillaguamish and lower Snohomish basins, as having impaired water quality for
multiple parameterand beneficial uses under CWA Section 303(d) in 1996, 1998,
2004

9 Listing of the Puget Sound Chinook salmon (August 2, 1999) as fedezatignized
threatened species under ESA

1 Listing of the Puget Sound bull trout (November 1, 1999) as fedesdbgnizd

threatened species under ESA

Acquisition of stormwater infrastructure with the Smokey Point annexation (2000)

EPA-approved water cleamp plan (TMDL) for fecal coliform in the lower

Snohomish basin (August 9, 2001),

1 Creation of a stormwater utility amdunicipal regulation of stormwater impacts of
new development and redevelopment with Ordinance number 1266, adopted
September 4, 2001

= =
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1 City recognized by the Arbor Day Foundation as a Tree City (2002), indicating a
move towardecognition of the value ofpen space and low impact development in
reducing stormwater impacts

1 EPA-approved water cleamp plan (TMDL) forfecal coliform, dissolved oxygen,

and other parameters in the Stillaguamish River and its tributaries (June 21, 2005)

Revi si on of préehbnsive@lan, add@pted Becember 5, 2005

Revisions to Underground Injection Control (UIC) program rules-QI/@WAC,

adopted January 3, 2006), with loopholes which may allow stormwater recharge to

contaminate groundwater used by the City for potablervgaigplies

1 EPA-approved water cleamp plan (TMDL) forwater temperature in the
Stillaguamish River and its tributaries (September 11, 2006)

1 Commence collection of a basic assessment from ratepayers to finance stormwater

utility operations and maintenaneis not the intent of this initial assessmémt

finance stormwater capital facilities) (September 2006)

Issuance of the NPDES Phase Il stormwater permit (January 17, 2007)

Improved understanding of the hydrogeology under the City, including groundwater

elevations, flow paths, ardtaftdelineations of wellhead protection areas (Pacific

Groundwater Group study published January 2007)

Pending growth within the Brekhus/Beach annexation (annexed May 19, 2007)

Listing of the Puget Sound Steelhead (June QQ72as federallyecognized

threatened species under ESA

T Revisions to Snohomish Countydés Critical
regulations (SCC 30.62C), adopted (August 7, 2007)

T Completion of the Cityobs first entwithentory
this comprehensive planning effort (2007)

1 Significant population growth, particularly in recent years, fabuout4,555 in 1992,
to 7480 in 1999, tal7,554in 2000

1 Increase in surface area of more than 50%, from about 3,750 acres in 1995t to abou
5,902acres in 209

T Hiring of the Cityés first dedicated staf

= =

= =

1.2 Goals and Objectives
The intended audience for ti8Pis the City of Arlington, and any stakeholders with whom the
City might consult to support thégmning process (e.g., an advisory committee). SGE
meets thdollowing goals

1 Summarize xisting conditions Describe the existing stormwater drainage systems,
management programs, astormwater relategssues affecting the planning area

1 Integratehistoric and currenstormwater issuesPresent a complete inventory qfast
and present issuase that comprehensive, efficient, and esi$ective solutions may
be developedhis in itself is an educational tool for staff and the general public

1 Protectpublic health and safety
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Limit damage to public or private property
Preserve and enhance natural resoyinekiding salmon and other aquatic habitat
Improve recreational uses surface waters

Minimize longterm expenditure of public funds

= = =2 =4 -

Project deelopment: Develop comprehensive, efficient, and-effstctive solutions
to identified problems use of bioengineering and low impact designs where possible

1 Prepare a rate plan for qugot of project implementation

As mentioned previously in this sectighe SCP is not to be confused with the separate
Stormwater ManagemeRrogram (SWMPJequired under the NPDES Phase Il Municipal
Stormwater Permit. ThR8WMP will serve as amnnual work plan to meet permit requirements.
Neither should the SCP be corddswith anyoperationsand proceduresianuafs) that may be
developed tgovern dayto-day operations and maintenance activities, including those
established by ordinancsuch astheC i t addpted Stormwater Manual (Ecology 2005);
Engineering Standard€ity of Arlington 20@); and Draft Stormwater Credit Manual (City of
Arlington 20@®).

1.3 Planning Area

This SCPfocuses primarily oistormwatetinfrastructure andhanagemerin those areas

currently within the city limits and those located within Gewth Management ACtGMA)

urban growth area (UGA)oundary(Map 1). While not currently within the city limits and the

UGA, basinswest (downstream), south (downstream), and s@astfupstreampf Arlington are

included in theSCPplanning aregMap 1). These areaalsocontribute stormwater runoff to the
streams and aquifers by which the City benefits, and for which the Qisytig responsible.

Portions of thesdrainages aralsolikely areador future growth. Stormwater fanning for the

city shouldtake into accountoththe current and future land usesthese basinsWithin this
document, fAplanning areao, ASCP study areao,
to the area shown idlap 1; no distinctiorbetween terms is intended.
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2 KEY STORMWATER MANAG EMENT ISSUES

Five key issuesvereidentified during developmenand anticipated during implementatian,

this SCP urban drainage, stormwater permitting, water clgamplans, aquiferrnptection, and
protection of endangered species. For each issue, this section presents an issue summary, the
institutional context identifying the primary stakeholders, and the regulatory context containing
various legal requirement3.hese issues fornmé¢ basis for the hydrologic and hydraulic

modeling, stormwater monitoringabitat protectionstakeholder involvement activities and
improvement projects developed in the remainder of this plan.

2.1 Urban Drainage and Flood Damage
2.1.1 Issue Summary

Thedrainage pblems that have been observed throughmCity ofArlington are relatively
minorand most commonly affect localizadeassuch as road intersections and commercial
parking lots Less commoitis flood damageo propertiesalong extended lengths of temall

stream corridors within the City (primarily Portage and Edgecomb Creeks and their tributaries).
Floodingwithin the Cityassociated with high flows in the mainstem Stillaguamish and South
Fork Stillaguamish RiverkBas beetimited toa few propertie along the south bank inundated

for short durationsWith the annexation of Island Crossing the City has significant modeling

and flood analysis to complete in order to properly design and permit stormwater systems in the
floodplain environment.The Noth Fork Stillaguamish River has experienced a continuous
increase in peak flood flows over the past several decades and that trend is expected to add to
flood hazard concerns.

The risks of flood damage and unsafe traffic conditions during storm evehes@ity are

greatest when warm, heavy rains fall on accumulated snow after larger snowstorms. These
events are often associated with La Nina conditions in the South Pacific @oedénP i neapp |l e
Expresso events del i ver éPagfic Nortlwest. cThelfloods®fi st ur e
1996 and 1997, considered by many locals to be the worst in recent memory, weresraon

events generated by La Nina conditions. See also the climate discussion in Section 3.1.1.

A number of theareas withexisting flooding problens may best beorrectedhrough the
development and implementation of specific capital improvemdhisblem areas are identified
in this SCP in Sections 4 (Basin Conditions) ar{¥6deling), with corrective actions proposed
in Section® (Project Summarigsand 10 (Capital Improvement Program).

As the city grows and more areas are developed, problems could be exacerbated due to
conversion of forested areasd undeveloped lartd urban usesand increases in impervious
areas These prblems will likely require programmatic solutigrwhichareexpressed in a
stormwater management program developed by the Stormwater Utility, other City staff, and
other affected stakeholders. The isdoelew ardikely to require programmatic solutignsost
are addressed within SectionRegulatory Requirements, Policies, and Procedufethis SCP.
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1 Protection of wetlands and forested areas. Conditioning development to provide for
preservation of the hydrologic functions of wetlands and forested eoeiéd reduce
the need for capitahtensive drainage improvement&doption ofLow-Impact
Developmen(LID) policies(scheduled for 201@ouldalsopromote this conceptlf
these measures are ineffectimdditioral restrictive or mitigative measuresay be
requiredto protect these resources.

1 Design standardsThe City will adopt the Western Washington Stormwater Manual
(Ecology 2005) in 2010. Design and construcstandard$or developmenand
redevelopment will changeom the previous manual ¢Blogy 1992) requiring sel
monitoring to assure the compulsory changes in City policies and procederres
implemented as requirednadequate design or construction of s@xisting
drainage system facilitieray becontributing to flooding. In somdaxes, city
easements have been encroached upakingmaintenancelifficult. Education and
trainingopportunitiesor developers and contractors in LID practiees lacking.

1 Plan reviews, inspection of construction sites, and enforcemtmni the fledgling
Stormwater Ullity may be limited due to staffing constraints and the scope of current
stormwater ordinances.

1 Maintenanceand operations for th@ormwaterfunctions in the Cityare distributed
among multiple City departments and may not be impléaaeim the most efficient
manner. Though scheduling does occur, maintenance often occuczalizeld
manner, often in response to a specific problem or comgg&amt when inlets
become blocked with led#ll or debris when snow removal efforts are
overwhelmegl

1 The regional nature of problems may not be recognized and addfessedith
flood water received from an upstream entity or discharged to a downstream entity.

1 Theintroductionof engineered stormwater systewithin natural streancorridors
results inimpacts to aquatic habitaamd species. Using low impact development
(LID) techniques to maintain natural runoff processes to the maximum extent
practicable is desirable.

2.1.2 Institutional Context

City departments and other entities thety affect or be affected by the resolution of this issue
include, but are not limited to, those below.

1 Public Works Maintenance & Operations Road maintenance and facility
management practices that would help reduce stormwater pollution.

1 Public Works Utilities: Management of stormwater runoff associated with

construction and new developmei&torm facility inspections and enforcement.
Developer education and training programs.
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1 Public Works Engineering: Developmentand implementatioof stormwater
stendards andpecifications. Badand storm facilityconstruction.

1 Community DevelopmentPlanning: Continued coordination with ongoing
infrastructure planning in the planning area in accordance with GMA requirements.
Development of low impact developmédhntD) regulations. Developmenbf joint
regional stormwater management facilitiedere feasible

1 Community Development Natural Resources:Improved education of the Public
Works staff on the impact of programs on the fish and wildlife that depenceon th
water resources, and the spatial and temporal relationship with stormwater
management.

1 Washington State Department of Transportation (WSDOT): Several of the roads
passing through Arlington are state highways. Any SCP recommendations regarding
maintenane of or repairs to these highways require the involvement of WSDOT.
When the Cityodos ol aheof€i t gcwebhbeassame
responsibility for state road maintenance in the city.

1 Washington State Department of Ecology (Ecology)Ecology has provided
Centennial Clean Water Fund grant money for implementation of the SCP, and
ultimately must approve SCP recommendations. Ecology also administers other
surface water and groundwater quality pro
water, wastewater, and stormwater utilities.

1 Washington State Department of Fish and Wildlife WDFW): The City of
Arlington has to apply for and receive a Hydraulics Permit Authorization prior to
completing any work within the OHWM of waters of thetstaThe City will pursue
a programmatic Hydraulics permit that will provide/&ar intervals between seeking
state approval.

1 Puget Sound Regional Council (PSRC) Plan 2040fhe PSRC guides the
development of our area through the establishment of comighgrlans and a
vision set out in the Plan 2040 document. The Slitymits itsComprehensive plans
to the Dept. of Commerd® assureompliance withPlan 2040 and the Growth
Management Act.

2.1.3 Regulatory Context
The Washington State Legislature enacteddtmnvth Management AcCGMA) in 1990. The
GMA specifies a comprehensive framework for counties, cities, and towns to follow in
managing growth and coordinating land use with infrastructure. This framework includes:

1 Designation of critical areas, inclugimquifer recharge areas (which may coincide
with wellhead protection areas), frequently flooded areas, and wetlands

91 Designation of conservation and natural resource lands
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1 Adoption of countywide planning policies that provide a general framework for
regional planning

1 Adoption of interim UGA boundaries and interim development regulations

1 Adoption of city comprehensive plans, including capital facilities elements and
implementing regulations

T Adoption of a final UGA as pahichwibf the Co
establish the countwide UGAs

At a regional level, Snohomish County began this process with the adoption of-aadaty
planning policies and adoption of UGA boundaries.

Many of the land use and policy decisions the City has made in ifgrebensive plaunder

the GMA affect the SCP, and vice versa. For instance, land use decisions will drive stormwater
management capital facilities needs in a given area, and critical areas designations and policies
may restrict siting of stormwater faitiés. Conversely, stormwater management decisions could
limit land use options where implementation of the SCP identifies areas of poor drainage or other
conditions that cannot be cesffectively solved by stormwater system improvements.

2.2 National Pollutant Discharge Elimination SystemPhase Il
Municipal Stormwater (NPDES II) Permit

2.2.1 Issue Summary

The City of Arlington has long been accustomed to managing its water and wastewater utilities

to meet Federal and State regulations that ensure the healtlelfae of its citizens, and the

protection of its water resources. Effective February 2007,thé Gity st or mwat er ut i |
regulated taperatdts municipal separatstormsewer systems (MS4aphder the NPDES Il
permit(Ecology 20@). Stormwaterunoff isidentified asa discharge of wastes to rivers and
streams, and the City is Apermitted to poll ut
program requirements.

Although elements of the followingrogram areaare not new, they wilthange how the City
does its stormwater businessd will affect many departments within the City

1 Public education and outreach
Public involvement and participation
lllicit discharge detection and elimination

Controlling runoff from new development, regdopment, and construction sites

== == =2 =2

Pollution prevention and operations and maintenance for municipal operations

COA SCP Finatlocx 8



City of Arlington Final Stormwater Comprehensive Plan

1 Pollution reduction and monitoring

The permit is renewable every five years. During this first permit cycle, Ecdlog$tate

agency whicladministers the permit, allows many of the permit conditions to be phased in over
time. However, heCity is requirel to prepae a Stormwater Management Program (SWMP)
early in the permit cycléhat will guide howit will develop and implement its work pléor

meeting the ermit conditions The currentSWMP identifies a number of significant efforts for
obtaining permit compliance, including: public education and outreach programs, ordinances,
infrastructure inventories and inspections, enforcement, eixqraoSmaintenance programs, and
monitoring.

Despite the latitude within the permit for phasing implementation of the various requirements,
permit compliance remains a significant staffing and financial effort. AccorditggySCP
provides the basis fofunding of activities required by th@ogram elements of ti¢PDES

Phase Ipermit

2.2.2 Institutional Context

City departments and other entities that may affect or be affected by the resolution of this issue
include, but are not limited to, those below.

1 Public Works Maintenance & Operations. Modifications to good housekeeping
procedures and maintenance schedules

1 Public Works Utilities: Development of public education and outreach programs.
Implementation of an illicit discharge detection and eliminati@mymm.
Management of stormwater runoff associated with construction and new
development.Storm facility inspections and enforcement.

1 Public Works Engineering: Development and implementation of stormwater
standards and specifications consistent wittPihase Il permit. Adoption of
ordinance(s) thagjovern construction and reconstruction practidesadand storm
facility construction,

1 Community Development Planning: Adoption of ordinances governing the
relationship and responsibilities of the Cityigidorhoodow impact design
homeownersé associations, and private ent

1 Community Development Permit Center: Changes in permitting practices.
Education of developers and project proponents with regard to stormwater
requirements.

1 Natural Resource Management:Impacts of stormwater management on natural
resourcesncluding fish and wildlife habitatIn particular, stormwater planning and
compliance with the Cityds EAsd,angered Spe

coordinationwith watershed recovery plans,e vi ew of Arl ingtonds p
Stillaguamish Technical Advisory Grougnd the Puget Sound Partnership Action
Agenda.
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1 City recreation and maintenance programs: City facilities including parks, the
airport, the cemetergtreets, and vehicle maintenance might be affected by
recommendations for revisions to landscape requirements, landscape maintenance,
weed/pest control practices, equipment/material storage practices, street sweeping and
disposal practices, and pet wassteanagementSpecifically the retention and
reintroduction of trees will play a major role in addressing stormwater management.
Planning for large community events should consider stormwater impacts.

1 City of Marysville: The permit requires cooperativiaets with neighboring
jurisdictions, where feasibleOpportunities focoordinated programs and shared
facilities with the City of Marysvillein the Quilceda watershed should be considered.

1 Washington State Department of Ecology (Ecology)Ecology admmisters the
Cityos NPDES Phase |1 municipal stor mwat
and groundwater quality protection programs, including total maximum daily loads
(TMDLs), and the NPDES Industrial and Construction Stormwater General Permits.

1 Stillaguamish Tribe: The Tribe has interests in protecting the natural resource base
and is involved with many aspects of salmon restoration that relate to stormwater,
including water quality monitoringnventorying of fish passage blockagasd
restoraton of streams and wetlands

1 Watershed Groups: The permit requires cooperative efforts with entities active in
promoting watershed healti€itizen and business groups such as the Stilly
Snohomish Fisheries Enhancement Task H@B&-ETF), StillaguamisWatershed
Council (formerly the Stillaguamisimplementation Review Committ¢SIRC]),
Stillaguamish Clean Water District (CWD3nd the AllerQuilceda Watershed
Action (AQWA) Team are active in protecting and rehabilitating fish habitat. They
are involvedwith several activities related to stormwater management, including
storm drain stenciling, water quality monitorimgstream habitat projectand
riparian plantings and maintenance.

2.2.3 Regulatory Context

The 1987 Water Quality Act amenddgktFederal Cleawater Act to require the United States
Environmental Protection Agency (EPA) to impose stormwater discharge permits under the
NPDES program. In Washington, the program is administered by Ecology. The program is

being implemented in phases. Phase hefgrogram covers cities and counties with populations

of 100,000 or more served by MS4s. Federal law defines an MS4 as any system of conveyance
designed and operated to collect and convey stormwater runoff (including road drainage systems,
municipal strets, catch basins, curbs, gutters, ditches-made channels, and storm drains),

owned or operated by a public agency having jurisdiction over the disposal of stormwater runoff
and discharging to waters of the United States. Phase II, effeciiVesten Washington on

February 16, 2007, covers cities and counties with populations greater than 10,000. The
popul ation currently served>50(eeGdetmwB.2L).tyds MSA4
expires on February 15, 201k this SCP, NPDES reqge@ments are addressed further in

Sections and9.
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2.3 Total Maximum Daily Loads

2.3.1 Issue Summary
When Washington Stateds surface water

lakes, Clean Water Act Section 303(d) requires that the impaired baatees be identified.

Oncethis is done, the State prepares a water elgaplan each water body, including a

guantification of the total maximum daily load (TMDL) of pollutants the water body can handle

qguality

and remain within water quality standards. TihDL process includes the identification of

current contributors of pollutants that lead to the impairment of the receiving waters.

In and near the City of Arlington, a number of stream and river segments are identified as

impaired, andhreewater clearup plans are in place for a number of priority pollutants,

particularly fecal coliform, dissolved oxygen, and temperat8ugjcek 2003 Svrjcek and

Lawrence 200 In all TMDLs, the City is identified as a contributor to these impairments

eitherthroughpoint discharges from its wastewater treatment ptangpint and nonpoint
discharges of stormwatesr both With regard to stormwater, the City has specific

responsibilities with regard to cleap and monitoring efforts intended to restore water tyuali
The NPDES Phase Il permit (see Section 2.2) is the regulatory authority for implementing

TMDL requirements.

2.3.2 Institutional Context

City departments and other entities that may affect or be affected by the resolution of this issue

include, but are notrhited to, those below.

1 Public Works Utilities: Development of public education and outreach programs.

Implementation of an illicit discharge detection and elimination program. Preparation

of a bacterial pollution control plan. Routine monthly monitgrof receiving water
quality. Eventbased monitoring of stormwater runoff qualitypecial water quality
studies. Operation of the WWTP to meet its NPDES permit discharge conditions.

1 Public Works Maintenance & Operations Modifications to maintenarc

procedures and schedules may be required as the result of monitoring or special

studies.

1 Community Development Planning: Consider evaluation and/or adoption of a pet

waste ordinance, critical areas ordinaria®y ImpactDevelopment (LID)

regulationstree retentiomequirementsetc. that may be required for achieving clean

up objectives.

1 Natural Resource Management:Impacts of stormwater management on natural
resources. Il n particular, stor mwater
Endangered Spees Act Response Plaand coordination with watershed planning

efforts.
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1 City recreation and maintenance programs: Expansion or modification of
landscape maintenanpeacticesincludingweed/pest controtree retention,
equipment/material storage priaess, street sweeping and disposal practices, and pet
waste management.

1 City of Marysville: Cooperative monitoring and other cleap efforts should be
evaluated with the City dilarysville in the Quilceda watershed.

1 Snohomish County: Since the County ialso identified in the TMDLs as a
contributor to water quality impairmenpaperative monitoring and other cleap
efforts should be evaluated with Snohomish County Surface Water Management
drainage basins shared by the city and couRgcommendatins for stormwater
policies and procedures in these basins may be made in the Snohomish County
Comprehensive Plan through Planning and Development SerlWopsrativeto that
effort is the continued reduction of impacts from the agricultural commuraity th
directly affectdissolvedoxygen,temperature anftecal coliformin area streams and
rivers

1 Washington State Department of Transportation (WSDOT): Since WSDOT is
also identified in the TMDLs as a contributor to water quality impairment,
cooperative miitoring and other cleauap efforts should be evaluated with them.

1 Washington State Department of Ecology (Ecology)Ecologyis the primary
author of the TMDLs affecting the City. It maintains ongoing monitoring stations in
the Stillaguamish and Snoh@h basins, and is active in continuing water quality
studies with the City as a cooperator. Ecolbgg TMDL enforcement authority
under the NPDES Phase Il permit. The Departramately must approve SCP
recommendations.

1 Stillaguamish Tribe: The Tribe was active in development of the water ckegn
plans and maintains a number of monitoring sites throughout the Stillaguamish basin.
It is active in the protection and restoration of aquatic and riparian habitats, including
many sites within the Citgf Arlington.

1 Watershed Groups: Citizen and business groups such as3tilé/-Snohomish
Fisheries Enhancement Task Force (SSFES#H)aguamish Watershed Council
(formerly the Stillaguamish Implementation Review Committee [SIRC]),
Stillaguamish Clean \ater District (CWD), and the AlleQuilceda Watershed
Action (AQWA) Teamare active irmonitoring and the implementation of many
restorative measures identified in the TMDLs

2.3.3 Regulatory Context

2.3.3.1 State Water Quality Standards

Washington Administrative Code (W) 173201A defines surface water quality standards for
different classes of rivers, streams, lakes, and wetlands in the state of Washington. These
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standards are intended to protect and maintain the beneficial uses of those water bodies. Water
bodies tihoughout the state have been classified according to their beneficial uses and the water
quality required to support those uses. Surface water quality standards for specific rivers and
streams within and near Arlington are addressed in greater detaitiors3.1.7.

Under WAC 173200, Ecology has established groundwater quality standards. The standards are
designed to protect existing and future beneficial uses of groundwater through the reduction or
elimination of the discharge of contaminants. Thaptér defines water quality standards for all
groundwater in the state. The adéigradation policy prohibits degradation of any groundwater

that currently has better water quality than its designated standards. The chapter also allows for
designation ogpecial groundwater protection areas based on unique characteristics (e.g.,
recharge areas, wellhead protection areas, sole source aquifers).

WAC 173200 and 201A affect the management of stormwater discharges to both surface water

and groundwater;consee nt |l 'y, the Cityds stormwater plann
guality standards in its stormwater monitoring, assessment, and control recommendations. For
example, exceedences (violations) of standards are used to focus selection of monitoring
parameters, sites, and best management practices.

2.3.3.2 Federal Clean Water Act Total Maximum Daily Load (TMDL)
Requirements

Section 303 of the Clean Water Act requires states to promulgate water quality standards and
identify waters that are not meeting thesmdards. Specifically, Section 303(d) requires the

states to identify impaired and threatened water bodies and submit a list of these water bodies to
the EPA every two years.

When an estuary, lake, or stream is listed as impaired or threatened, antbtpehased

effluent limitations or other legally required pollution control mechanisms (e.g., existing
permitting approaches) are not sufficient or stringent enough to achieve the water quality
standards, the Clean Water Act requires establishment of d.T&Bleanup plan) for that

water body. The TMDL includes an analysis of how much pollution a water body can receive
and still remain healthy for its intended beneficial uses (e.g., recreation, industrial, water supply,
aqguatic life support). The TMDL wvst specify controls needed to prevent or limit pollution, and

a monitoring plan to test the effectiveness of the controls.

The following TMDLs for water bodies within the City of Arlington have been promulgated:

1 Lower Snohomish Tributaries Fecal ColifoBacteria TMDL: this TMDL applies in
part to the Quilceda Creek basin, the upper portion of which lies within the City,
including Edgecomb Creek, a Quilceda Creek tributary.

9 Stillaguamish River Temperature TMDL
9 Stillaguamish River MultParameter TMDL: his TMDL addresses fecal coliform

bacteria, dissolved oxygen, pH, arsenic and mercury in the Stillaguamish River and
some of its tributaries including Portage Creek and March Creek.
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The Lower Snohomish River Tributaries Fecal Coliform Bacteria TMB\rjcek 2003 targets
reductions in bacteria concentrations in Edgecomb CreeK"a&hue to specified seasonal

levels. These targets constrain the City of Arlington to improve the quality of its stormwater
runoff in the soutkcentral area of the City. TAHBMDL specifies educational programs, targeted
BMP implementation, and monitoring as City programs needed to achieve reductions in bacterial
loading.

The Stillaguamish River Temperature and M&arameter TMDLs have been combined into

one Water Quality Imlpmentation PlafSvrjcekand Lawrence 20Q7 This document specifies

the overall goal and timeframe for meeting the fecal coliform, dissolved oxygen, and temperature
criteria and nutrient reductions, and identifies the types of corrective measuresl thataken.

For Arlington, wasteload allocations (WLAS) are established for the Wastewater Treatment Plant
for temperature and fecal coliform. Ecol ogyo
sources is the implementation and evaluatiomodl luse controls, including development of
programs and ordinances to manage pet waste, fertilizers, sediments, and private stormwater
systems; evaluation of onsite septic systems; evaluation of wastewater conveyance systems; and
promotion of high designtandards and critical areas ordinances. The strategy also supports
programs that will encourage water conservation and protection of instream flows, and voluntary
planting of riparian vegetation to provide effective shade when mature.

Wa s hi n gt apal&tsrmwatendisaharge permit explicitly requires the City to comply only
with the TMDL governing Quilceda Credkcology 2007) Compliance with TMDLs for the
Stillaguamish River and its tributaries will not be required until the second permit cycle
beginning in 2012. However, the City has been active in development of these TMDLs and
intends to meet its obligations under the Stillaguamish TMDL Implementation Plan under the
current permit cyclevrjcekand Lawrence 2007 The City(and alljurisdictions in

Washington Staj)ds faced with the potential of future pollutants such as copper, phosphorous
and endocrine disrupters being added to the list as they are documentdateowater quality
standards ocause harm to fish.

TMDLs are addressed finer within this SCP in Sectidhl.7andAppendixA.

2.4  Aquifer Protection
2.4.1 Issue Summary

The City operates several municipal water supply wells anglaas to develop additional wells

in the future. Water supply opportunities for meeting the demandgafaimn growth in the

Puget Sound region are becoming increasingly limitadtream flow rules and the closures of

drainage basins to the allocation of new water supplies severely restrict expansion or

modi fication of t Aceordi@iltyy,6 st hweatQirt ysosu rochejsect i v e
existing(and futur@ groundwater sources influence many city operations, including stormwater

policies and practices.

The Cityds wells are situated in twaicdifferen
characteristics as described below.
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Three wells composing the Haller wellfield are situated at the north end of the CityOfdthe

Town 4™ tier basin(see basin hierarchy in Sectidri.3) Only about 50 feet from the

Stillaguamish Riverand sceened from about 24 to 36 feet below the ground surface (bgs), the

wells draw most of their water from the river through valley alluvium. A smaller volume is

derived from recessional outwash soils on the upperbank. Other wells may be drilled

within about a quarter mile of the existing wells in the future. Because of the strong surface

water influence and shallow well depths in an unconfined aquifevydshington State
Department of Healthdés Source Wat ehreH#éllars es s men
wellfield as highly susceptible to contaminati@OH 2009)

The airport wellfield is centered around the airport in the Marysville Trough landform of the
Middle Fork Quilcedal™ tier basin(see basin hierarchy in Secti8ri.3) Airport Well 1is

completed and screened from 151 to 181 feet bgs in the advanced outwash aquifer. A test well
drilled in anticipation of one or more additional wells on the airport wellfield is completed and
screened from 155 to 178 feet bgs in the same aquiferreRuglls would probably be drilled

north of 1729 Street up to and including the airport infield. Because well depths exceed 150 feet
bgs in an unconfined aquifer, the SWAP has identified the airport wellfield as moderately
susceptible to contaminatigpOH 2009)

The Citybés well head protection and watershed
issues for consideration in this SCP are understood. In general:

1 High quality municipal water supplies are critical to the quality of life in tie &
Arlington, including maintaining the health of its citizens; fostering a vibrant
economy; and controlling the cost of its water acquisition and treatment.

1 The quality and health of the rivers and all tributaries within and near tlde city
whether ral or perceived affect all city utility operations (stormwater, wastewater,
water) and the quality of life of its citizens

1 Excellent groundwater quality is critical to existing and future municipal water
supplies and deserves protection.

1 Infiltration asa stormwater management technique has both advantages (e.qg.,
treatment and dispersal of stormwater, protection of surface water quality and stream
channel conditions) and risks (groundwater and aquifer contamination, potable water
treatment costs)

More specifically, these issues include:
1 High quality municipal water supplies originating from the Haller wellfield require
excellent water quality in the Mainstem and South Fork Stillaguamish Rivers, which

in turn are influenced by stormwater and +pmint souce pollution from the City of
Arlington.
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o The Butler and Talcott outfalls currently discharge stormwater from the two
largest basins without treatment (284 and 67 acres, respectively) to the mainstem
and South Fork, respectively.

o0 The Centennial Trabasinincludes a ditch which typically infiltrates all
stormwater adjacent to the Haller wellfield prior to its outfall at the mainstem
river.

1 High quality municipal water supplies originating from the airport wellfield require
excellent water quality in the Mgsville Trough, which in turn is influenced by
stormwater infiltration near angp-gradientfrom (southand eastof) he Ci t y 6 s
airport.

o Industrial stormwater permits are generally not required for discharges to ground
(as opposed to surface waters), aafinstions within the Underground Injection
Control code (17218 WAC)mayallow for infiltration of contaminated
stormwater without any regulatory controls.

o Infiltration as a stormwater management technique conflicts with groundwater
protection objectivegarticularlyup-gradientof the airport wellfield, where soils
are porous for great depths and the water tables is close to the suhfiaas.
stormwater pollutants, including aviation fuednnot be introduced to a
municipal drinking water supply.

To address these issues, the SCP incorporates appropriate safeguards for the protection of source
water from contamination by stormwater.

2.4.2 Institutional Context

City departments and other entities that may affect or be affected by the resolution of this issue
include, but are not limited to, those below.

1 Public Works Utilities: Maintenance and monitoring of the storm sewer system, and
stormwater treatment. Implementation of wellhead protection and watershed control
programs, including adoption of a wellheadtgction ordinance. Planning and
development of stormwater management (infiltration) facilities to avoid potential
contamination of municipal water supply wells, private wells and prospective,
undeveloped municipal water sourcé&iorm facility inspectins and enforcement
during and after construction.

1 Airport: Revision and implementation of wellhead protection and stormwater
infiltration requirements for the airport
airport. Airport master planning shdwevaluate stormwater effects on existing and
future water supplies near the airport.

1 Community Development Planning: Implementation of wellhead protection and
stormwater infiltration requirements associated with zoning and land use codes.
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1 Community Development Permit Center: Changes in permitting practices.
Education of developers and project proponents with regard to wellhead protection
and stormwater requirements.

1 Natural Resource Management:Impacts of stormwater management on natural
resources.In particular,development anonplementation of critical areasgulations
for critical aquifer recharge area&roundwater provides base flow supply to streams
necessaryor thesurvival of aquatic species.

1 City recreation and maintenance programs: Expansion or modification of
landscape maintenance practices, including weed/pest control and equipment/material
storage practices.

1 Washington State Department of Ecology (Ecology)Ecology also administers the
Cityos NPDES Ph as epetmit, amd other state guafdce vgatero r mw a t
and groundwater quality protection programs, includimglerground Injection
Control (UIC), and the NPDES Industrial and Construction Stormwater General
Permits.

1 Washington State Department of Health: The Washington tate Department of
Health administers the state Wellhead Protection Program intended to protect
drinking water supplies.

2.4.3 Regulatory Context

2.4.3.1 Federal Safe Drinking Water Wellhead Protection Requirements

Section 1428 of the 1986 Amendments to the Safe DgnWater Act mandates that every state
develop a wellhead protection program. In Washington, the State Department of Health has been
designated as the lead agency for wellhead protection program development and administration.
The federal regulations reie the City to implement a wellhead protection program for its
groundwater sources as well as a watershed control plan for its sources influenced by surface
waters. The City is not subject to sole source aquifer regulations (SDWA Section 1424(e)).

In Washington State, local well head protection programs must include the following elements:
1 A delineated wellhead protection area for each well, wellfield, or spring

1 An inventory within the wellhead protection area of all potential sources of
groundwater comtmination

1 A management plan to reduce the likelihood that potential contaminant sources will
pollute the drinking water supply

1 Contingency plans for providing alternate sources of drinking water in the event that
contamination does occur

1 Inclusion of publc participation while the program is developing
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The SCP addresses wellhead protection furth8ention 31.44, and integrates wellhead
protection requirements into its stormwater recommendations in Sedt@mad (as appropriate,
but without developnm of an actual plan). Issues identified include the potential impacts of
stormwater discharges reaching its municipal water supply wells and the City of Marysville
Ranney well (downstream @ild TownArlington stormwater outfalls).

2.4.3.2 State Underground Inggion Control Program Requirements

The City of Arlington MS4 discharges stormwater both to waters of the United States and to
groundwater (i.e., portions of the city drainsrtfitration systems Ecology has developed
guidance to implement lorgfandirg regulations related to the control of discharges to
groundwater, including Class V wellEcology 20@). Manyinfiltration systemsneet the

definition of a Class V injection well, and are thus regulated under this program. UIC
requirements provide fararying thicknesses of required unsaturated vadose zone above the
seasonal high groundwater table, depending on soil type. City development guidelines and/or
stormwater disposal practices will need to be evaluated and modified in certain areas to comply
with these regulations, and all infiltration facilities meeting the definition of a Class V well will
need to be registered with Ecology. This UIC evaluation and consistency determination is
outside the scope of this SCP; the effort is identified as engtater program requirement in
Section6.

2.4.3.3 State Instream Flow Setting Program

Ecologyds Water Resource Program, through its
establishes minimum instream flows and/or closes basins to further appropriationsraisvat

necessary to protect aquatic habitat and maintain channels in their natural form. Instream flows

and basin closures condition new and modified water rights permits, potentially prohibiting

further water withdrawals in some cases. Stormwater mareagguulicies and practices

designed to encourage groundwater recharge can potentially reduce the typically negative impact

of development on instream flows. However, infiltration and recharge practices need to consider
and balance the risks of groundwatentamination.

The entire SCP study area is contained in basins with instream flows or basin closures. The
Quilceda watershed was closed under a surface water source limitation on June 10, 1946. This
closure was administratively incorporated into WAZ3-507 in 1979. The entire Stillaguamish
basin was closed and instream flows established with a priority date of September 26, 2005
under the Stillaguamish Instream Flow Rule (WAC-bD3). No reservations of water for the
purposes of municipal watermply wereallotted undethe nstream flow rule.

2.5 Endangered Species Act
2.5.1 Issue Summary

The City has recently been implementing land use actions that do not conflict with the landscape
processes that provide mutually beneficial function of stormwater maeagamd aquatic

habitat. The separation of engineered stormwater systems and natural streams when possible
reduces the impacts to aquatic habitats. However, fish habitat in the smaller tributaries has
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suffered severe damage as a result of historic statemwesign and maintenance practices.

There has been excessive erosion, sedimentation, removal of vegetation and loss of large woody
debris habitat structure. The same solutions implemented to reduce urban flood damage can also
protect and restore fidiabitat preventing other species such as coho salmon and cutthroat trout
from becoming listed under the Endangered Species Act.

Opportunities to remove fish passage blockages and restore wetlands and riparian and aquatic
habitat, in coordinationwiththéi t y6s Endangered SgEiyofi es Act Re
Arlington 2000, will be considered in evaluation of potential stormwater management measures.
Wetlands protection and restoration is of high priority because of their role in the hydrology
(decreasingeak flows, improving recharge and sustaining base fland)wvater quality

(stormwater treatment, contaminant remowélhe salmon streams.

2.5.2 Institutional Context

City departments and other entities that may affect or be affected by the resolutiisrigsite
include, but are not limited to, those below.

1 Public Works Maintenance & Operations Modifications to good housekeeping
procedures and maintenance schedules may be required to reduce instream impacts.

1 Public Works Utilities: All utilitiesd water, wastewater, stormwatermave affect
and are affected by streams and their associated groundwater. Development of
adaptive management strategies for reducing instream impacts. Include ESA in
public education and outreach programs. Implementation dif@ndischarge
detection and elimination program. Storm facility inspections and enforcement.

1 Public Works Engineering: Development and implementation of fisiendly
stormwater standards and specifications. Adoption of ordinance(s) that govern
constuction and reconstruction practices, such as low impact developmeat R
and storm facilitymaintenance ancbnstruction(including roadway culvert
replacement).

1 Community Development Planning: Adoptionand implementatioof ordinances
governing critichareas regulationsmpervious surface zoning, land use, low
impact developmentree retentionetc.

1 Community Development Permit Center: Potential for banges in permitting
practices. Education of developers and project proponents with rege®d\to
requirements.

1 Natural Resource Management:Impacts of stormwater management on natural
resources. I n particular, stor mwater pl a
Endangered Species Act Response Plan.

1 Washington State Department of Ecology (Ecology)Ecology has provided

Centennial Clean Water Fund grant money for implementation of the SCP, and
ulti mately must approve SCP recommendati o
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NPDES Phase Il municipal stormwater permit, and other state surface whter an
groundwater quality protection programs, including total maximum daily loads
(TMDLs), Underground Injection Control (UIC), and the NPDES Industrial and
Construction Stormwater General Permits.

Washington State Department of Fish and Wildlife (WDFW) United State Fish

and Wildlife Service (USFWS)and NOAA Fisheries NOAA): WDFW, USFWS,

andNOAA implement and review programs to protect endangered species, including
salmonids known to be present in surface waters in Arlington. Planning should be
coordinatd cl osely with Arlingtonds Endanger ec

Stillaguamish Tribe: The Tribe has interests in protecting the natural resource base
and is involved with many aspects of salmon restoration that relate to stormwater,
including water qualit monitoring instream habitat restoration, endocrine disrupters,
pre-spawning mortalityand inventorying of fish passage blockages.

StillaguamishWatershed Council Thi s commi ttee i s the citi
of the Stillaguamish Salmon Conservatidatershed Planning effort, being-

chaired by the City of Arlington and the Stillaguamish Trib&e Btillaguamish

Tribe and Snohomish County are Lead Entitiesrmerly Stillaguamish

Implementation Review Committee (SIRC).

Watershed Groups: Citizen andousiness groups such as stdlaguamish

Watershed CoungilStilly-Snohomish Fisheries Enhancement Task Force (SSFETF),
Stillaguamish Clean Water District (CWD), and the Alf@nilceda Watershed

Action (AQWA) Teamare active in protecting and rehabilitaf fish habitat. They

are involved with several activities related to stormwater management, including
storm drain stenciling, water quality monitoring, and riparian plantings and
maintenance.

2.5.3 Regulatory Context

TheFederaEndangered Species A&SA) requirements are relevant because the City conducts
stormwater management activities with the potential to affect federally listed, threatened, or
endangered plant or animal species, including Chinook salmon, bull trout and steelhead. The
EPA recommends &t the City and other NPDES permittees take the following steps to ensure
compliance with the Endangered Species Aestithe prevention of other species such as coho

or cutthroat from being listed

T

Determine whether the project site is found within thigcat habitat of a listed
species

Determine whether listed species are located in the vicinity and are likely to be
present in the project area

Determine whether listed species or critical habitats are likely to be affected by
stormwater discharges or ¢oml measures
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1 Identify measures to avoid adverse impacts

The potential impacts of stormwater discharge€SAlisted threatened species are addressed

in thisSCP in Sectiod.1.8, and the development of projects in Sectibasd9. Potential

impacts intude the alteration of water quality and quantity subsequent to land use changes and
the management of stormwater facilities, such as catch basins, detention ponds and infiltration
galleries and streams that were historically usedurban stormwater coeyances Culverts and

pipes may also act as barriers to fish passage. This SCP evaluates whether design standards for
stormwater detention, retention and conveyance (especially culverts) may need to be modified to
meet salmonid protection requiremen@hannel sediment maintenance practices (such as
dredging) may need to be modified, or alternative sediment control approaches developed.
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3 PHYSICAL SYSTEM DESCRIPTION

This secti on d e istingstotmeaer dkainbge systemanddhe natusal water
bodies that receive stormwater runoff from the city. It summarizes the currently available
information on water quality as well as quantity.

3.1 Characterization of Natural Resources
3.1.1 Climate

The City ofArlington is located in the Puget Sound geographic region and experiences a marine
climate typical of the region. Summers are relatively dry and cool, while winters are mild,
cloudy and rainy. The average t emperaturain ur e i n
winter is 40eF, with t e mgreezirgt(BaretonsulticgcGeospi o n al |
1995).

Average annual precipitation in Arlington is approximately 46 inches, as measured at the
Arlington Water Department near the confluenceheforth and South Forks of the

Stillaguamish River. The range in annual precipitation across the planning area extends from 42
inches on the west (mouth of Portage Creek) and south (mouth of Middle Fork Quilceda Creek),
to about 49 inches to the easiitheast of the City (Getchell Plateau). October through April are
the wetter months, while May through September is typically drier. The relative humidity ranges
from 75 to 90 percent during the wetter months and from about 40 to 85 percent duringrthe dri
months. The prevailinginds are from the south or southwest during the wetter months and

from the northwest or west during the drier months.

Fall and winter weather is generally wetter during La Nina conditions when tropical moisture
originatinginhe Sout h Paci fic Ocean is delivered vi a
Northwest(Taylor 1998) At the same time, the polar jet stream passes through the Bering Strait
before heading toward the Paciflorthwest. These phenomena generate thedatgrm events
influencing the SCP study are@he risk of floodng is greatest when warm, heavy rains fall on
accumulated snow after larger snowstorms. largefloods of 1996 and 1997 were raom-

snow events generatedringLa Nina conditions.

3.1.2 Topagraphy

The City of Arlington is situated in theorphological area known as the Puget Sound Lowlands
(BarrettConsulting Groud 9 9 5) . T h ephyCand thad of the stugy arga; is
characterized by three distinglacially influencedandforms: gatly rolling hills of the Getchell
Plateau to the south and east; the flat to mildly sloped Marysville Trough to thecsatrtl and
southwest; and the broad floodplain of the Stillaguamish River to the west and northwest
(Newcomle 1952 Thomas et. all997). Steep slopes are encountered along escarpments that
frequently separate the three landforms, including the upper reaches of the Portage Creek basin
and along a bluff overlooking the Stillaguamish RivEtevations in the planning area include:
appoximately 560 feet above mean sea level (msl) on the Getchell Plateau in the upper reaches
of Portage Creek; approximately 120 feet at the reotith divide on the Arlington Airport in
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the Marysville Trough; approximately 60 feet msl on the StillaguaRigér alluvium where

State Highway 9 crosses the river; and approximately 40 feet msl lower in the Marysville Trough
at the confluence of Middle Fork Quilceda Creek with Quilceda Cré&bk.elevation range

within city limits is approximately 70 to 480de

3.1.3 Watershed Hierarchy

The City straddles the divide between two river basins, the Stillaguamish and the Snohomish,
which are regionally recognized as Water Resource Inventory Areas (WRIAs) 5 and 7,
respectively. For management purposes, the City hdeefutelineated five levels of nested
subbasins within each of these larger basins, resultingixteer watershed hierarchy. All tiers

are delineated by: using basins and subbasins developed by Snohomish County; improving their
accuracy within the phning area by applying conventional contour techniqueddot2

resolution LIDAR grid; and further modifying the boundary to reflect the effects of stormwater
infrastructure. The firdour tiers are defined using only natural hydrography, includingyriv

and stream channels, and segmentation of channels using landforms or other natural features.
The fifth and sixtktiers further refine the basin hierarchy using either natural features, or
artificial features of the stormwater infrastructure usefusformwater management. (Note that

in this SCP there is no intended distinction between terms such as basin, subbasin, and
watershed. All references to a particular position in the hierarchy are introduced in the text as
t heththi er basino.)

Fourthtier basins are on the order of 1,000 to 10,000 acres in size, although this range can vary.
The City limited its3“ tier basin delineation within the Stillaguamish basin to the south side of
the mainstem, and south and west sides of the South Fork. Exrchréias on the opposite river
banks that will not bannexedy the City in the foreseeable future result in smadlfttier basin

areas adjacent to these river channels.

The 1% through4™ tier basins delineated in the SCP study area (in and neagtérinare given

in Table 31 and shown ilMap 1. Theentire study area is delineated into thst tierbasins,
three2nd tierbasins, sixX3rd tierbasins, anden4th tierbasins. Basin mapping extended
upstream and downstream of the City limits and U@Arder to provide a wholbasin

evaluation of water quantity and water quality issues. Consequently, the study area contains
three times more area outside the City and UGA than within thabig 31). Nevertheless,

areas within the city and UGA wereet dominant focus of this effort.

Portage Creek (12,362 acres) and Middle Fork (MF) Quilceda Creek (7,692 acres) are the two
largest4th tierbasins contained both within the City limits, and within the SCP study area.
Smaller named streams withith tier basins include March Creek and Eagle Creek.

For the remainder of this chapter, #tb tierbasins serve as an appropriate level for the
characterization of the natural resources and built environment of the studypactiand
identifies known stormaterrelated problems b§th, 5th, or 6th tierbasin, depending on the
appropriate spatiacale. The basins referenced in this plan are delineattbas inMaps 2
through12.
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Table 3-1. Watershed Hierarchy in the SCP Study Area

Basin Tier 4" Tier Basin Area by Jurisdiction (acres)
Basin [percent of 4 Tier Basin]
1 5 3 4 Area City | Outside City | Outside UGA
(acres) | Limits | Inside UGA | Inside County
Upper
Mainstem Old Town 339 [8823? 0 [12;8
Stillaguamish 0
Middle March o54| 104 0 850
. , [11%)] [89%]
Mainstem Mainstem 127
Stillaguamish | Stillaguamish | Dike Road Reach 127 0 0 [100%]
2,422 440 9,500
quer Portage 12,362 [20%] [3%)] [77%]
Stillaguamish Malnstem h 35 776
Stillaguamis I-5 Reach 811 0 [4%)] [96%)]
374 106 177
Lower SF Eagle 6571 15794 [16%] [27%]
Stillaguamish 96 89 4
SOlztShF)Fork Old Town NE 189 [51%)] [47%)] [2%)]
. . 1,633
Stillaguamish Upper SF Burn Road 1,633 0 0 [100%)]
Stillaguamish , 9 34 640
Tviet Loop Reach 683 [19%] [5%] [94%)]
Middle Fork (MF) 7 692 2,335 81 5,276
i ' 0 0 0
Snohomish | Ebey Slough Quilceda MultiQLIJéICoetﬂZr 7 [30%] [1%] [69%]
Up . Not included in study area
tier basirs
5,640 785 19,023
Study Area Totals (acres) [percent] 25,447 [2206] [3%] [75%
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3.1.4 Hydrogeology

3.1.4.1 Hydrogeologic Units

The complex geology of the study area can be grouped into seven units or formations, most of
which are the result of the glacial and interglacial depositional processes in the R&®nN (

2007) These units can be esigned as strata or layers that are youngest near the surface, and
older with increasing depth. Not all the units are found continuously beneath the study area,
however, and their distribution changes with the landforms across the study area. Uaits that
relatively coarsarained (sands and gravels), store and release groundwater more efficiently and
may be considered as water sources called aquifers. Fine grained units (silts and clays) may
function as confining beds between aquifdisomas, et. all997). Theseven hydrogeologic

units are discussed below in order from the youngest to the oldest.

The youngest hydrogeologic unit is the alluvial aquifer (Qal). This aquifer is primarily

associated with the floodplain of the mainstem StillaguamishrRive its tributaries, Portage

Creek and March Creek. Itis also found to a lesser extent along the SF Stillaguamish River and
its tributary, Eagle Creek. This unit consists of sand and gravel with cobbles and boulders, and is
typically between 0 and 3@et thick in the area, but does reach 100 feet below the surface of the
Stillaguamish valley. Groundwater within the aquifer is unconfined and in hydrologic continuity
with the rivers. The aquifer is a significant water source for domestic and munisgsalit is

the City of Arlingtonbdbs | argest water source.

guality concern to both groundwater and the river should groundwater become contaminated.

The Vashon recessional outwash aquifer (Qvr) is the nextgast hydrogeologic unit,

consisting of upwardhlining gravel and sand laid down by runoff from the retreating

continental glacier. It has extensive surficial exposure in the Marysville Trough, including
middle segments and tributaries of Portage Créék,Town Arlington, and the headwaters of
Quilceda Creek in the souttentral and southwest areas of the City. Along the rivers, it has

been eroded away and/or overlain by alluvium. The recessional sand and gravel in this unit is
typically about 100 faehick, reaching 130 feet thick in some areas, and is the material that is
most often mined in the region, including the Rinker Pit north of the City. The aquifer is
commonly used as a water source for domestic and agricultural uses, although sratdidsatur
thicknesses can restrict use, particularly in the dry summer madhieghe dominant source of

base flow in small streams and the Stillaguamish River, providing a late summer water supply to
all life stages of salmonidsAlthough Qvr can and dodsclude finetextured deposits or

Al ensesodo that I mpede water flow, they are ge
Consequently, the unit is susceptible to surface contamination.

The Vashon till (Qvt) consists of unsorted, gray, silt, sand,gravel. It was deposited directly
beneath the advancing glacier and compacted
density and silt content, this glacial till impedes the vertical movement of water and functions as
a confining layer to gnandwater flow. The till is typically about 70 feet thick in the Arlington

area, but can exceed 100 feet on the Getchell Plateau. Locally, it either underlies the younger
coarsegrained aquifers (Qal and Qvr) or is present as the upper surface of silladilltops,

such as on the Getchell plateau. The till is not a significant groundwater source. It can locally
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protect against the introduction and spread of groundwater contaminants, but is often
discontinuous, having been incised by erosion. IrStiiaguamish River valley and the
Marysville Trough, Vashon till has been eroded completely away.

Vashon advance outwash (Qva) was deposited by meltwater streams discharging from the
Vashon glacier as it advanced south and west. As a result, thig agjadenprised of finer

grained deposits that coarsen as they grade upward. Where Qvt has not been eroded, it underlies
the till confining unit. However, it is common to find it immediately beneath the Qal aquifer in

the Stillaguamish valley, and benedtlk Qvr aquifer in the Marysvill€rough The Qva is

typically about 200 feet thick in the area, ranging between 100 and 350 feet thick. The deposit is
exposed in escarpments, such as along the base of the Getchell Plateau. The Qva aquifer is
locally confined, but unconfined in much of the area due to discharge to these lateral exposures.
The aquifer is a significant water source for domestic and municipal uses.

The Qva is underlain by transitional beds (Qtb). These confining beds are either baise¢adv
outwash or interglacial lakebed sediments and are typically made up of sandy to silty clay. The
Qtb is approximately 100 feet thick, but may be up to 400 feet thick in some areas. These
deposits are exposead the ground surfade the study area dyalong the western toe of the
Getchell Plateau south of 1"*&treet. The transitional beds are thin (less than 50 feet thick) in
the eastern portion of the study area, but are about 300 feet thick in the western portion of the
Marysville Trough. Thiunit is not considered to be a local groundwater source, but functions to
protect deeper aquifers from surface contamination.

Deeper undifferentiated units (Qu) underlie the transitional beds and overlay bedrock. This
complex of deposits consists of baflacial and interglacial deposits and contains clay to gravel
sized deposits. These deposits are not exposed in the study area. The undifferentiated unit is
relatively thick, ranging from 500 to 1,000 feet in the afe&G (2007)dentifies a subset @u

as Quaternary Older Gravel (Qog), a relatively cograged deposit that is thought to be 100

feet thick and is seldom tapped by area water wells. The overlying Qtb protects this aquifer from
surface activity.

Basal bedrock (Br) underlies the gld@aad interglacial units in the area. The bedrock is locally
comprised of volcanic and sedimentary rock. Minor exposures of the bedrock occur in the
Getchell Plateau in the southeast portion of the study area. The bedrock is not considered a
groundwatesource.

3.1.4.2 Functional Agquifers, Water Tables, aBdoundwater Flow

The three aquifers identified above with surficial exposurie Qal, Qvr, and Qvacan be
considered to be just dif foer(emGG Thdbacmiseof a
thegroundwater in each of these units is often in hydrologic continuity with groundwater in the
adjacent units and with the rivers and streams, resulting in water tables and water surface
elevations that uniformly transition across the various formationser&\fiacial till (Qvt) is

extensive or findextured lenses within Qva are common, groundwater may be partially confined
due to the limited vertical hydraulic connection. However, because these fine textured strata are
discontinuous, they do not preventardeposit flows and add horizontal complexity to local
groundwater flow patterns.
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PGG (2007)df i nes a second fADeep Aquifero as the Qc
because it is confined by the fitextured Qtb that overlies it. Wells pérating this aquifer
benefit from water which rises 200 feet up the well casing above the top of the aquifer.

Groundwater flow direction and rates within the Upper Aquifer in the study area are affected by
landform and the hydrogeologic units. Groundwate¢he Qva under the Getchell Plateau flows

to the north and east to the Qvr and Qal associated with Arlington, the Stillaguamish River, and
the South Fork Stillaguamish River. It also flows west off the Plateau into Qvr associated with
the Marysville Tough. Within the Qvr, groundwater generally follows the surface gradient of
the land from high to low elevation. Flow direction in the Qal is difficult to calculate due to
typically flat gradients. It is understood to parallel to or toward the rivergrthwest along the
South Fork, and westouthwest along the mainstem Stillaguamish. Flow direction in the Deep
Aquifer is unclear, but is understood to be westerly.

A groundwater divide exists in the Qvr of the Marysville Trough that forms a subtanrane
boundary between flows northerly toward the Stillaguamish River, and southerly toward
Quilceda Creek and Ebey Slough. The divide is estimated to occur approximataiiicoe

one mile south of, and roughly parallel to, 1%Rtreet NE. The divide iactually about two

miles south of the topographic divide in the vicinity of the Arlington Airport. Consequently
precipitation and infiltration within the headwaters of the stat®gnized WRIA 7 (Snohomish
basin) boundary in this vicinity likely ends upWRIA 5 (Stillaguamish basin)The water table

in the vicinity of the divide is very shallow and presents engineering challenges for development
in this area, particularly with regard to separation distances between the water table and the
bottom of idiltration facilities (trenches) required under state stormwatgulations

3.1.4.3 Groundwater Rechargmd Discharge

Recharge to the Upper Aquifer, as described above, is primarily from precipitation, which ranges
across the study area from 42 to more thamdi8es each year. The amount of precipitation that
recharges groundwater each year varies by total precipitation and the distribution of the
hydrogeologic unitsPGG (2007) apgped a USGS methodology (Thomas al. 1996) to

estimate that recharge rasgeom less than 20 inches per year (in/yr) to about 35 in/yr. At 30 to
35 in/yr, recharge is greatest in most of Old Town Arlington, the north end of the Getchell
Plateau, and along the South Fork Stillaguamish River where higher precipitation falbrser c

soils developed in outwash and alluvium (Qvr, Qva, Qal). Recharge is generafly26ast 25

in/yrd on the Getchell Plateau where soils developed in glacial till (Qvt) limit the deep
percolation of water infiltrating the ground surface. The MalgsVrough and Stillaguamish

valley recharge 25 to 30 in/yr to groundwater. These estimates do not consider the effects of
impervious cover associated with development, such as roads and buildings, which can decrease
recharge locally by up to 90 percepérticularly in urban areas.

Recharge to the Deep Aquifer would equal recharge to the Upper Aquifer reduced by
groundwater discharges to streams and springs, and by water pumped from wells tapping the
Upper Aquifer. No effort has been made to quangfyharge to the Deep Aquifer.
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Other sources of recharge, such as surface water seepage, lateral inflow from unconsolidated
materials, and lateral or upward flow from bedrock are considenadl in scalealthough the
latter does occur in at least one looa near the hospital.

In the Puget Sound basin, groundwater discharges to surface water such as lakes and rivers, to
springs, and to the Puget Sound. In the study area, the majority of groundwater discharge likely
occurs to streams or as springs altrgbase of the Getchell Plateau and in the Marysville

Trough, and to the rivers and streams of the Stillaguamish valeyeral springs discharge in

the Old Town area of the City where outcroppings of Vashon till (under hills) transition to
outwashsdis (on benches or terraces). Some of thi
stormwater infrastructureUnder current conditionsall small streams in the City have adequate

flows to support resident cutthroat traurtd juvenile salmothrough all fow seasons.

Ecologyevaluated groundwater discharge from the Qal and Qvr hydrogeologic units to Quilceda
Creek (the upper portion of which is in the SCP study area) in order to estimate the amount of
baseflow that groundwater contributed to that streamteiN@vel elevation measurements were
collected over a period of time from a number of representative wells completed into the Qvr
aquifer, as well as stream elevation and discharge at a number of gages located throughout
Quilceda Creek and its tributarie$hey found that the creek appeared to receive 40 to 60

percent of its baseflow from groundwater. Seasonal groundwater contributions could be up to 80
percent of baseflow on some segments of this cilegisdn and Marti996. Decreased base

flows in Quilceda Creek have resulted from changes to hydrology that decreased groundwater
recharge (i.e., increased impervious surfaces ddewelopment) (WSCC 2002).

3.1.4.4 Wellhead Protection Areas

The City of Arlington has designated two well fields for the prodaotibmunicipal water

supplies. As required by state regulations administered by the Washington Department of Health
(DOH), the City maintains wellhead protection areas around the well fields in order to protect
water quality and public health and minimizeatment costs.

The Haller well field is situated near the Stillaguamish River at the north end of the City. In
addition to groundwater from the Qal and Qvr deposits of the Upper Aquifer, the well field

obtains much of its water from the river by dragvand filtering it through the riverbank.

Because of its shallow depth in deposits susceptible to surface contaminates, and because of the
influence of river water quality, DOH has indicated the well field has a high vulnerability to
contamination. The i€y is developing a watershed control plan for the river in addition to a
wellhead protection area for the Haller well field.

The Airport well field generally consists of the southern half of the airport betwéeamg54'
Avenues. One current well (@@ reserve area for future wells) withdraw water from deep
within the Qva deposit of the Upper Aquifer. Although the Qvr and Qva deposits have no
significant finegrained confining layers and are susceptible to surface contaminates, DOH has
indicated thedepth of wells in the well field make it moderately vulnerable to contamination.
The shallow water table and recharge characteristics of this area of the Marysville Trough
influence the airport wellhead protection area.

COA SCP Finatlocx 29



City of Arlington Final Stormwater Comprehensive Plan

In addition to theCity of Arlington, DOH (2008) identifies eight other Group A water systems

(including those permitted by DOH to provide water to 15 or more service connections) in or

near the stormwater study area, including: A
Association; Stil i Ri dge Estat es; Mc Pher son Hill s; New
View; City of Marysville; and Arlington Fuel Stop. The former two systems are within the City

or its UGA. All are understood to use wells as their water sources; the City gé\Nlaruses a

Ranney well within the bed of the Stillaguamish River. State and county regulations require

careful design of stormwater infrastructure within zones of influence around these wells, and

prohibit certain activities altogether.

DOH (2008) als identifies eight Group B water systems (including those permitted by DOH to
provide water to less than 15 residential connections) in the study area. Numerous other
individual and shared wells exist within the studgaafor domestic, irrigation, andhar uses,

but no complete inventory is known to exist. The City mandgegadther wells for irrigation,

the Arlington Cemetery welthe Arlington Airport irrigation welland the Butler well. All

known wells are considered in the design and manageshetdrmwater facilities associated

with new development or redevelopment within the City.

3.1.4.5 Implications for Stormwater Management

Infiltration of stormwater on site is a generally preferred approach for stormwater management
over collection, conveyancen@discharge to surface waters. The City of Arlington has
opportunities to incorporate infiltration methods in development and redevelopment (see
additional discussion under Soils). Infiltration, however, can introduce surface contaminants into
groundwagr, degrade water quality, and place beneficial uses of groundwater at risk. This risk is
greatemwhere the alluvial and outwash deposits of the Upper Aquifer (Qal, Qvr, Qva) are
exposed at the ground surface. Riskgyaeatestvhere municipal and doretic water supplies

are obtained from shallow depths within the Upper Aquifer.

The following 4" tier basins in the SCP study area dominated by (greater than 80%) alluvial and
outwash units and are at increased risk of affecting the Group A water systicated:Old

Town (City of Arlington Haller well field); March CreelDike Road ReackCity of Marysville);

I-5 Reachand Old Town NETable 32). Only the Unnamed Burn Road Creek is dominated by
glacial till near the surface, and may affect or beaéd by the Sudden View water system.

All other 4" tier basins have a mix of hydrogeologic exposures that generally vary by landform
within the basin.All of the water systems identified in these basins are situated on till associated
with the GetchelPlateau.These include: Portage Cre@klington Terrace water systgm

Eagle CreekMe ad owbr o o k Ho me o)wlviet LodpRedc§SslloRidgea t i o n
Estate}y andMiddle Fork QuilcedgMcPherson Hills and New Start water syste(igble 32).

Somespring water discharged in Old Town and Ol d
stormwater infrastructure. This water generally flows through the storm system year round and
affects the design of conveyance, detention, and treatment facilities.

contirued
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Table 3-2. Hydrogeology by 4th Tier Basin in the SCP Study Area

Basin Tier 4" Tier Basin Area by Surficial Geology
Basin (acres) [percent of UTier Basin]
Area
1 2 3 4 (acres) Qal Qvr Qut Qva Th Br
Upper
. 35 243 61
Mainstem Old Town 339 0 0 0 0 0 0
Stillaguamish [10%] | [72%] | [18%]
Middle March 954 [8;3? [1715? 0 0 0 0
Mainstem Mainstem 1207 ;

Stillaguamish Stillaguamish | Dike Road Reach 127 [100%] 0 0 0 0 0

2,300| 4,148, 5,364 459
Lower Portage 12,362\ 11906] | [32%] | [43%] | [4%] 0 0

Sill ish Mainstem 811
tlaguamis Stillaguamish I-5 Reach 811| [100% 0 0 0 0 0
]

120 119 311 107
Lower SF Eagle 6571 118%] | [18%] | [47%] | [16%] 0 0
South Fork | Sthaguamish | 54 160 NE 189 [36;3 [6;;3 [2%3]’ 0 0 0

(SF)

. : 45 1,375 132 81
Stillaguamish Upper SF Burn Road 1,633 3% 0 [84%] | [8%] 0 [5%)]

Stillaguamish , 304 48 190 141
Tviet Loop Reach 683 [4a%] | [7%] | [28%] | [21%)] 0 0

. , Middle Fork (MF) 88| 4,564| 2,710 217 112

Snohomish | Ebey Slough Quilceda Quilceda 7,692 [2%] | [59%] | [35%]| [3%]| [1%] 0
4,692| 9,400| 10,014| 1,057 112 81
Study Area Totals (acres) [percent%] 25,447 [18%] | [37%] | [39%]| [4%]| [0.4%] | [0.3%]
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Shallow depths to water tables (generally less than 5 feet) can constrain otdesiigiele
opportunities for infiltration of stormwater by minimizing the capacity of soils to remove
contaminants. This is particularly true near the groundwater divide along tHeStreat

corridor in the Middle Fork Quilcedd™4ier basin. Approactseto mitigate these concerns

include the use of amended soils, rain gardens, pervious pavements, dispersion techniques, and
other low impact development (LID) techniques on individual projects, as well as consideration
of city-sponsored regional facilitiegith advanced treatment trains that could serve individual

sites through the use of recovery contracts.

3.1.5 Soils

A wide range of soils have developed on the surface of the glacial deposits and bedrock
identified in the previous section. They mantle théhe@row vegetation, store nutrients,
distribute water, and support development. Different types of soils do these things differently.
The 10 most common solil series (by area) in the SCP study area are l&atkiR3, including

a summary of some watrelated characteristics that are addressed in this seClitynof

Arlington Utilities Division GIS data, January 2008

Three soil serigs Tokul, Alderwood, and Lynnwodi cover more than half of the study area
(Table 33). Four other seriés Puget, Evestt, Norma, and Cusi@rcompose about 1/3 of the
study area, for cumulative coverage of 84% of the study area.

Drainage class identifies the natural drainage condition of theéNRCS 2008. The class
roughly indicateshe degreefrequencyand duratiorof wet periodswhich are factors in rating
soils for various used\early the entire range ofalnage classesmre observed in the study area,
from: Somewhat Excessively drained to Well drained (24%); to Moderately Well drained
(46%); to Poorly drainetb Very Poorly drained (30%).

Hydrologic group is a group of soils having similar runoff potential under similar storm and

cover conditionsNNRCS 2008. Soil properties that influence runoff potential are those that
influence the minimum rate of infiltrain for a bare soil after prolonged wetting and when not
frozen. These properties are depth to a seasonally high water table, intake rate and permeability
after prolonged wetting, and depth to a layéh a very slow water transmission rate

Hydrologic goups are used in equations that estimate runoff from rainfall. These estimates are
needed for solving hydrologic problems that arise in planning watepsbéetction and flood
prevention projects, for planning or designing structures for the use, camuiadjsposal of

water. Four hydrologic groups are defined below.

A. (Low runoff potential). The soils have a high infiltration rate even when thoroughly
wetted. They chiefly consist of deep, well drained to excessively drained sands or
gravels. They hava high rate of water transmission. About 21% of the soils in the
study area are Group A soils.

B. The soils have a moderate infiltration rate when thoroughly wetted. They chiefly are
moderately deep to deep, moderately well drained to well drainedsilsave

moderately fine to moderately coarse textures. They have a moderate rate of water
transmission. About 3% of the soils in the study area are Group B soils.
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C. The soils have a slow infiltration rate when thoroughly wetted. They chiefly have a
layer that impedes downward movement of water or have moderately fine to fine
texture. They have a slow rate of water transmission. About 63% of the soils in the
study area are Group C soils (or are undefined).

D. (High runoff potential). The soils have ayslow infiltration rate when thoroughly

wetted. They chiefly consist of clay soils that have a high swelling potential, soils that
have a permanent high water table, soils
the surface, and shallow soils ovearly impervious material. They have a very slow

rate of water transmission. About 13% of the soils in the study area are Group D soils.

A hydric soil is a soil that formed under conditions of saturation, flooding, or ponding long
enough during the grang season to develop anaerobic conditions in the uppefNfRRES

2008) Hydric soils along withwaterloving vegetation and wetland hydrologre all required

to be present on a site to defimetlands. Since the City does not have a complete wetland
inventory, hydric soils are an indicator of potential wetland area under natural and/or historic
conditions. Historic practices such as drainage modification and vegetation conversion have
produced modified sites with hydric soils that are not necegseilands but would be good
candidates for wetland restoratioAbout 29% of the soils in the study arearmapped as

hydric soils. A wetland characterization study identified known wetlands, evaluated their
hydrologic functions, and identified resation needs, but provides incomplete coverage for the
City (Ecology 1997. Itis important to utilize ugio-date wetland inventories age conditions

may change following development or changes to drainage patterns.

3.1.5.1 Implications for Stormwater Managenten

Soils help define the capacity of a site to assimilate and store water and generate runoff.
Hydrologic groups are used in stormwater modeling to determine the Curve Number of a site
under vegetation Curve numbers range from 0O to 18e greater thealue, the greater the
proportion of precipitation delivered thesite that is released from the sit® stormwater

runoff. Curve numbers aresed with precipitation of various storm events to calculate runoff
rates and volumes, which in turn are useddsign the best stormwater infrastructure for a site.
The actual hydrologic response of a site depends on the combination of soils and underlying
geology (Sectiod.1.4)and is evaluated for any specific site during the development review
process.The gproval ofanysystem design will require consideration of the continued base
flow connectivityof the siteto adjacent streams and wetlands.

Much of Old Town Arlington ©ld Townand Old Town NE % tier basins), with 51% to 76%
Group A and B soils, is wiebuited to stormwater infiltratioriT@ble 34). Most other ¥ tier

basins provide a good mix of Hydrologic Groups, suggesting opportunities exist for innovative
stormwater management from a land use perspective.

Middle Fork Quilceda Creek, Portage €keMarch Creek, and Eagle Creek are théer

basins most constrained by the presence of Group D soils (greater tharT 408#)34). These
same basins, and th& Reachave significant areas of hydric soils, ranging from 12% to 73%
(Table 34).

COA SCP Finatlocx 33

t



City of Arlington Final Stormwater Comprehensive Plan

Table 3-3. Top Ten Soils Common to the SCP Study Area

. . Area Drainage| Hydrologic . h3
Soil Series Texture Clasd Grou Hydric?
Acres | Percent
Tokul 7,025 28% | Gravelly Loam MW C N
Alderwood 3,510 14%| Gravely Sandy Loam MW C N
Lynnwood 2,620 10% | Loamy Sand SE A N
Puget 2,395 9% | Silty Clay Loam P C Y
Everett 2,287 9% | Gravelly Sandy Loan] SE A N
Norma 1,904 7% | Loam P D Y
Custer 1,529 6% | Fine Sandy Loam P C Y
Puyallup 750 3% | Fine Sandy Loam W B N
Mukilteo 736 3% | Muck VP D Y
Kitsap 698 3% | Silt Loam MW C N
All Others 1,993 8% | n/a n/a n/a n/a
Tt 254411 100%

! Drainage ClasseRoughly dentify the natural drainage condition of the saicludingthe
degree, frequency, and duration of vests, which are factors in rating soils for various uses

2 Hydrologic Groups Groups of soil serigsaving similar runoff potential under similar storm

and cover conditiongroupsare used in equations that estimate runoff from rajrdalgnostic

indicators include presence of a soil layer with the low water transmission rates, depth to any

|l ayer that i s more or | ess water I mpermeable

® Hydric Soils Soils that formed under conditions of saturation, flagabr ponding long
enough during the growing season to develop anaerobic conditions in the upper part; hydric soll
is one of three characteristics commonly used in the delineation of wetlands
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Table 3-4. Sals by 4th Tier Basin in the SCP Study Area

Basin Tier 4" Tier Basin Area by Soil Hydrologic Group | Hydric
Basin (acres) [percent of 4Tier Basin] Soils
Area Un Area
1 2 3 4 A B C D .| (acres)
(acres) defined (%]
Upper
. 235 23 73 3 5 24
Sti'\ﬂzg‘j;fn”i"sh Old Town 339 1699 | [79%]| [22%]| [1%]| [3%]| [7%]
: 139 139 573 101 1 382
ainstom adle March 94| 11506] | [15%] | [60%] | [11%] | [0.1%] | [40%]
. : . : . 0 14 87 3 24 11
Stillaguamish | Stillaguamish | Dike Road Reach 127 [119%] | [69%]| [2%] | [19%]| [9%]
2,813 311| 7,828| 1,297 113| 3,004
M;?r‘]"éfém Portage 12,362 123061 [3%] | [63%]| [10%]| [1%]| [24%]
Stillaguamish . . 0 209 587 4 12 591
Stillaguamish I-5 Reach 811 [26%] | [72%]| [1%]| [1%]| [73%]
Eagle 657 84 20 477 60 15 79
Lower SF 9 [13%]| [3%] | [73%]| [9%]| [2%]| [12%]
Stillaguamish 83 13 87 4 3 9
SonztShF)Fork Old Town NE 189 [4a%] | (7] | [46%]| [2%]| [2%]| [5%]
. : 0 0| 1,531 105 7 108
Stillaguamish Upper SF Burn Road 1,633 93] [6] [0.4] [7%]
Stillaguamish : 92 23 513 50 6 96
Tviet Loop Reach 683 [13] [3] [75] [7] ]| [14%]
. . Middle Fork (MF) 1,876 0| 4,166| 1,642 9| 3,050
Snohomish | Ebey Slough Quilceda Quilceda 7,692 [24] [54] [21] [0.1] | [40%]
5,321 752| 15,911| 3,268 195| 7,353
0 b ) 1 1
Study Area Totals (acres) [percent%)] 25,447 [21] 3] 62] [13] ]| [29%]
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3.1.6 River and Stream Channels

The streams and rivers that dissect the Arlington area landscape, including five of the larger 10
4" tier basins delineated in the study area, provide a natural stormwater conveyance system. As
described under Watershed Hierardbgsin mapping utilized the mainstem Stillaguamish River

and South Fork Stillaguamish River as basin boundaries where appropriate. Smaller named
streams within the study area that are tributary to these rivers include: Portage Creek, and its
tributariesPrairie, Kruger and Fish Creek; March Creek; and Eagle Creek. Edgecomb Creek and
Heyho Creek drain south into Middle Fork Quilceda Creek.

The Cityds stormwater infrastructure includes
outfalls to some oftese streams, relying on them to convey storm flows away from the City.

Runoff from urbanizing areas often results in greater volumes and more rapid rates of water flow
over shorter durations relative to undeveloped areas. These modified flows cae degrad

channels and harm the aquatic ecosystems they supjmorexample,ite Stillaguamish Tribe

has shown a relationship betwaeareasegeak flows and reduced entigrants of listed

Stillaguamish Chinook indicating thttte increasing flows are caungilisted species mortality

(Pers comm., Jason Griffiths). There are also studies in more urban areas of Puget Sound that

have shown where fish populations change from coho to resident cutthroat trout as a result of the
impacts from stormwatdtucchettt and Fuerstenberg 1993)

Rivers and streams are classified according to the Washington Department of Natural Resources
(DNR) stream classification system. Five water types with abbreviated definitions that apply to
conditions in the study area (see WAZ22.6-030 for complete definitions) are:

S  Shorelines of the state as inventoried under 90.58 RCW, including
streams with mean annual flow greater than 20 cubic feet per secol

F  Streams other than Type S waters that contain fish habitat, regardl
they flow yearround or are seasonally dry

Np Streams other than Type S and F waters that flow year round

Ns Streams other than Type S, F, and Np waters that:
do not flow for during some portion of a year under normal rainfall.
are not downstream from angach that is a Type Np, and
are physically connected by a channel system to other water type:

U Channels that are not yet typed and field verified

The total length of all stream channels in a basin divided by the basin area is the drainage density
of that basin. Basins with higher drainage densities are at greater risk of uplacibfuiil)
influences will reach streams than basins with lower drainage densities.
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3.1.6.1 Implications for Stormwater Management

The SCP study area abuts abbdimiles of the maistem and South Fork Stillaguamish Rivers.
Nearly 85 miles of tributaries dissect the study area, draining either to these rivers or to Quilceda
Creek [Table 35). Within the Cityp BIGA, there ar@bout 2.2 miles of riverfront, and 14.1

miles of stream§32% in the Stillaguamish and 18% in the Snohomish basins)

More than 52 miles of streams (about 62%) internal to the study area (not river front) are Type S
and Type F streams that have high to moderate value for fish, wildlife, and humaiakhise3(

5). More than 25 miles of streams (almost 1/3) are-fginstreams, many of which flow
intermittently. About 6.5 miles of streams (8%) are not yet classified. The drainage density for
the study area, about 2.13 miles per square mile, indicates the aeetgypiasl length of natural
streams for the Puget Sound Lowlands.

Type S and Type F streams compose about 61% to 78% of total stream lengtAtadiess

basins Table 35). Fourth tier basins with the greatest length of these streams are Portage Creek
(29.04 miles), Middle Fork Quilceda Creek (12.89 miles), Unnamed Burn Road Creek (4.70
miles), Eagle Creek (3.61 miles), and March Creek (2.23 miles).

Compared to one another, the Eagle Crétiet basin, with a drainage density of 4.52 mf/mi

has agreater risk of ofithannel activities impacting streaniable 35). Middle Fork Quilceda
Creek has the lowest risk (1.79 mifini
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Table 3-5. Rivers and Streams by 4th Tier Basin in the SCP Study Area

. 4" . . Tributary Length by DNR Stream Type
Basn Tier Tier Ciglr?r:el Tributary Channels (miles) [percent of % Tier Basin Tributaries
Basin Drainage
1 2 3 4 Area L?r?]%th L?r?]%th Density | S F Np | Ns | U
(acres) (mi/mi®)
Upper
Mainstem Old Town 339 0.76 0 0.00 0 0 0 0 0
Stillaguamish
Middle 2.23 1.26
ainsiom Mainstem March 954 1.73 3.50 2.35 0 [64%] 0 [36%] 0
Stillaguamish Stillaguamish| Dike Road Reach 127 1.80 0 0.00 0 0 0 0 0
3.05| 25.99, 4.46| 10.58| 4.90
Lower Portage 12,362 0| 4899 2.54 (6%] | [53%]| [9%] | [22%] | [10%]
Stillaguamish Mainstem 0.04
Stillaguamish [-5 Reach 811 4.37 0.05 0.04 0 0 0 0| [100%
]
Lower SF Eagle 657 0| 464 452| 0 [7:;'02]1 [2;'023 0 0
SO‘(’;hF)F ork | Stillaguamish g 50 NE 189 1.10 0 0.00 0 0 0 0 0
. : 0.02| 468, 0.29| 0.88| 0.08
Stillaguamish Stliflzpi;rsnli:sh Burn Road 1,633 0 5.96 2.34 (0.3%] | [78%] | [5%] | [15%] | [1%)]
9 Tviet Loop Reach 683 4.24 0 0.00 0 0 0 0 0
. . Middle Fork (MF) 0.01| 12.88) 1.55| 5.57 1.54
Snohomish | Ebey Slough Quilceda Quilceda 7,692 0| 2155 1.79 0%] | [60%] | [7%] | [26%]| [7%]
. . 3.08| 49.41, 7.33| 18.29| 6.57
Study Area Totals (miles) [percent of tributary length] 25,447 14.00| 84.68 2.13 [4%] | [58%)] [9%] | [22%] | [8%)]
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3.1.7 SurfaceWater Quality

Thestreams and rivers idéfied in Sectior3.1.6 are managed to meet freshwater quality
standards, per WAC 1701, which are intended to protect the beneficial uses of the streams.
The parameters and their acceptable lefeglsarious beneficial uses of freshwater in the SCP
study areaare summarized ifable 36. All streams in the study area are managed for the
guantitative criteria given for contact recreation, water supply, and miscellaneou$aldes3(

6). The specific categories to which the aquatic life beneficed ase managed are given in
Table 37; quantitative criteria are obtained by linking taegories imable 37 with the

criteria inTable 36. Supplemental spawning and incubation temperature criteria for the
mainstem and South Fork Stillaguamish Riaer also included ifiable 37.

Stormwater runoff and other contamination reaching streams from point source pollution (such

as pipe outfalls) and dispersed areas (called nonpoint source pollution) has degraded the water
guality ofmany areatreams, negately affecting their beneficial use$Vhen water samples are

found not to satisfy the standards, the stream, or selected segments of the stream are identified as
impaired (for that parameter) and placed on a list of water bodies needing to be cleafies up.

list is known by the Clean Water Act (CWA) section which requi@gshe 303d list.Ecology

then studies the impaired streams and prepares water qualityuplgdans called Total

Maximum Daily Loads (TMDLs). The TMDLs include load allocationsdach pollutant

source identified during the study. These are effectively limits on the various sources of effluent
under which the receiving stream would not be impaired.

Impaired streams in the study area have been determined for this effort usieg qtier

Ecologp s AWater Quality Ass e databasedlogy2008, antkby hi ngt o
referencing completed water cleanup plerjcek 2003 Svrjcekand Lawrence 2007 The

database evaluates water quality data collected in the various steganents, compares the data

to WQS and assigns a status for each of the parameters evaluated. Status includes (among other
things): impaired; impaired with a TMDL in place; parameter of concern; and meets WQS.

As shown inTable 38, and described e&l in Section2.3, many of the streams and rivers

within or bordering the @tier basins in the SCP study area hforemany yearbeen identified

as impaired for any or all of the these parameters: fecal coliform (FC), dissolved oxygen (DO),
and watetemperature (Temp). Each of these paraméi@sbeen addressed, where appropriate,
in one of three TMDLs. One Stillaguamish TMDL addresses fecal coliform, dissolved oxygen,
pH, and mercury in the larger rivers and their impaired tributaries, whileartiiaguamish

(and Skagit) TMDL addresses water temperature. The Lower Snohomish Tributaries TMDL
addresses fecal coliform in Quilceda Creek (including its Middle Fork) and other Snohomish
River tributaries.

Only Portage Creek has any impaired pattansethat have not yet been addressed by a TMDL,

and that is turbidity. Numerous other parameters have been observed at concentrations that
suggest a level of concern is warranted, but do not qualify for impaired status. These parameters
include: ammoniacopper, lead, pH, bioassessments, turbidity, and othabde( 38).
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Table 3-6. Fresh Water Quality Standards Applicable to Any Streams in the SCP Study Area

Beneficial Use: Aquatic LifeUse$
Category
Parameter (units of measurement) Core summer Salmonid spawning,
salmonid habitat rearing, migration
Water temperature (highe7-day average daily 16 175
maximum, °G '
Dissolved oxygen (lowestday minimum 95 8.0
mg/L) ' '
Turbidity (maximum increase, NUs, when 5 5
background <= 50 NTU)
Turbidity (maximum increase, Percent, whe 10 10
background > 50 NTU)
Total dissolved gas (maximum percent 110 110
saturation)
pH (rangg 6.5t0 8.5 6.5t0 8.5
pH (maximum humastaused variatiomwithin 0.2 05
range shown) ' '
Beneficial Use: Recreational Usés
Parameter (units of measurement) . Category
Primary Contact
Fecal coliform(maximum geometric mean 100
colonies/100 mL)
Fecal coliform(maximum 96 Percentile 200
colonies/100 mL)
Beneficial Use: WaterSupply®
Category
Parameter (units of measurement) Domestic, agricultural, industrial,
stockwatering
, . . . . Concentrations not exceeding levels that
Toxic, radioactive, and deleterious materia - o X
(WAC 173201A-240) adversely affect beneficial uses, sensitivednior
public health (WAC 17201A-260(2)(a))
Aesthetic values Aesthetics not offensive to sight, smell, touch
taste (WAC 173201A-260(2)(b))
Beneficial Use: Miscellaneous Usés
Category
Parameter Wildlife, harvesting, commerce, navigation,
boating, aesthetics
. . . : , Concentrations not exceeding levels that
Toxic, radioactive, and deleterious materia . o )
(WAC 173201A-240) adverse_ly affect beneficial uses, sensitive biotg
public health (WAC 17201A-260(2)(a))
Aesthetic values Aesthetics not offensivi® sight, smell, touch,
taste (WAC 17201A-260(2)(b))

2 All streams in the SCP Study Area are managed for the criteria shown for recreational, water supply, and
miscellaneous beneficial uses. Aquatic Life critéviaeach stream belong tme of two ategories showrthe
categories are designated for ttagious streams ifiable 37.
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Table 3-7. Aquatic Life Use Designations Applicable to Various Streams in the SCP Study Area by 4th Tier Basin

Basin Tier Aquatic Life Supplemental
1 5 3 4 Stream Name Beneficial Use Temperature
Designatiofi Standar8
Upper Mainstem 13°C
Mainstem Old Town Stillaguamish Salmonid SR, M N
. . . Oct 17 May 15
Stillaguamish River
. March March Creek Salmonid SR, M None
Middle Mainstem
Mainstem . ) ) . 13°C
Stillaguamish Dike Road Reach Stl||§?:;mlsh Salmonid SR, M Oct 17 May 15
Mainstem Upper Portage :
Stillaguamish Creek Salmonid SR, M None
Portage Prairie Creek Salmonid SR, M None
Lower g Kruger Creek Salmonid SR, M None
Mainstem Lower Portage ,
Stillaguamish Stillaguamish Creek Salmonid SR, M None
Mainstem 13°C
I-5 Reach S“"%?\L/j(?rmISh Salmonid S,RM Oct 17 May 15
Eagle Eagle Creek Salmaid S,R, M None
Lower SF South Fork o
Stillaguamish Old Town NE Stillaguamish Szfl:lcr:gn?éjl—rlgrgizt Se tllrél'c\:]ul 1
South Fork River P y
(SF) Unnamed .
Stillaguamish Burn Road Stream Salmonid SR, M None
Upper SF South Fork
Stillaguamish Tviet Loob Reach|  Stillaquamish Core Summer 13°C
P R?ver Salnonid Habitat Sept 15 July 1
. , Middle Fork (MF) | Edgecomb Creel Salmonid SR, M None
Snohomish | Ebey Slough Quilceda Quilceda Heyho Creek Salmonid SR, M None

aQuantitative criteria for Aquatic Life Uses Trable 36 apply to the streanshownby the @tegories in this columnSalmonid S, R, M is spawning, rearing, migration.

b Supplemental temperature critesiapersedéhe water temperature criteriaTiable 36 for the range of dates shown.
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Parametefdor which any stream segment is

Basin Tier considered impair&dand a water cleanp plan Parametefof concerfl
IS .
1 5 3 4 Prepared Nameof the Water | Not Yet In any stream segment
P Cleanup Plan Prepared
= Upper Stilly Mutli - Am-N, Cu, DO, FC, Pb
2 Mainstem Old Town | FC, Temp arameter None ’ H ’Tem’ B
% Stillaguamish P PH, P
> T T
& Middle March FC Stilly Multi- None None
= Mainstem . parameter
n . . - -
2 Stillaguamish Dike Road EC, Temp Stilly Multi None Am-N, Cu, DO, FC, Pb,
S Reach parameter pH, Temp
1) Stilly Multi- - .
Stillaguamish ,% M;?rﬁfém Portage FC, DO parameter Turbidity As, Hg, pH, Bio
= i i- -
Stillaguamish| I-5 Reach | FC, Temp Stilly Multi None Am-N, Cu, DQ FC, Pb,
parameter pH, Temp
< Eagle None N/A None None
< Lower SF - e
L —~ % Stillaguamish| Old Town NE FC, DO, Stilly Muld- None FC, Hg, pH, Temp,
s Temp parameter Turbidity
s Uoper SE_Burn Road None N/A None None
A % Stillgpuamish Tviet Loop FC, DO, Stilly Multi- None FC, Hg, pH, Temp,
g Reach Temp parameter Turbidity
Ebe Middle Fork
Snohomish Siou yh Quilceda (MF) FC Sno Tribs FC None FC, DO
9 Quilceda

& parameter abbreviations: fecal coliform (FC), dissolved oxygen (DO), temperature (Temp),jamimogen (AmN), copper (Cu), mercury (Hg), lead (Pb)
b Impaired parameters are TMDL Categorfeand 5 parameters of concern are TMDL Categdry
¢ Stilly Multi-parameter$vrjcekand Lawrence 2007Snohomish Tributaries FGyrjcek2003; also sed\ppendix A
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Recent studies have suggested that some of the problems with depressed dissolved oxygen levels
in thelower Snohomish River tributaries and thainstem Stillaguamish are relatedato

nutrientdriven mechanismHigh nutrientloads from nonpait source pollution drive the
excessivgrowth of algae and other organisméich may produce oxygen during daylight

hours, but then continue respire and consume large amount of oxygen dumiglgt-time hours.

This continuous dawight cycling can ploge dissolved oxygen levels below water quality

standards. Accordingly, the TMDLs affecting the City also addresgent sources in most

nonpoint source runoff. These sources are often associated with fecal coliform sources,
includingsediments, animatastes, failing septic systepand fertilizers.

Read (2006) studigglends in Stillaguamish basin water qua(iacteria, temperature, dissolved
oxygen, and sedimentising data from multiple sources. Some data at some locations was
collected as a elgras 1959, but most was collected between 1994 and 2006. Many of the river
and stream stations analyzed, including those near Arlington, showed improvemalits for
parameters, including somseatistically significant changes (probability < 0.5)oweve,

despite improving or maintained conditions, fecal coliform bacteria in the mainstem and South
Fork Stillaguamish Rivers and in Portage Creek still do not meet water quality standards. In
addition, trends in water temperature and sediment in the Sotkm€&ar Arlington were shown

to be degrading. Results are summarizetiable 39.

Table 3-9. Trend analysis of water quality data in the Stillaguamish Watershetf

Stream Name Bacteria Temperature | Oxygen Sediment
Mainstem Stillaguamish None* Improving Improving Improving
Arlington

South Fork Stillaguamigh | Improving* Worsening None Worsening
Arlington

Portage Creek Improving* Improving None Improving

2 Table is an abbreviated version of Table S$imjcek and Lawrence (2007)

® Recent analysis of water qualifata (Read 2006) indicatenether the trends for the parameters and water courses
shown are improving, staying the same (no trend, or none), or worsening. A gray box indicates the trend is
statistcally significant (p<0.5). An asterisk indicates bacterial pollution remains a problem (does not meet WQS).

3.1.7.1 Implications for Stormwater Management

Generally, correcting water quality problems is more of a challenge in the more urbanized areas
of and basis in the Puget Sound. Arlington, in the more rural Stillaguamish basin, has the
opportunity to prevent many pollutants from becoming expensive problems to solve.

One reason for expanding the study area is to include areas in the Portage Creek and Unnamed
Burn Road Creek"tier basins upstream of the City, and the Portage Creek and Middle Fork
Quilceda Creek#Atier basins downstream of the City is to help understand the nonpoint

pollution sources in these rural residential and agricultural areas anithép may magnify or

mask the effects of stormwater on rivers and streams in the vicinity of Arlington.
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Water quality in the mainstem Stillaguamish River and its tributaries are Withiarshed

Control Areas(source water protection designationgjhe Cities of Arlington and Marysville.
Stormwater discharges influence one of the sources of drinking water in these cities and could
affect the treatment processes and quality of water delivered to their customers.

Copper and lead appeared on the 1998 H68ds exceeding state water quality criteria in the
Stillaguamish River near Arlington, and lead was on the list for Portage Creek as well. These
excee@nces were deemed to not require TMDL development, due to suspicions about the
reliability of the daa.

Similarly, Quilceda Creek also appears on the Section 303(d) list as requiring TMDL
development for lead, copper, zinc, and dissolved oxygfenwever,Johnson, et. al. (2001)

indicate that these metals arat present in concentrations approachingwater quality criteria

in Quilceda Creek. Previous listings were due to measuring total recoverable metals, which are
not comparable to the water quality standamsologydoes not anticipate developing a TMDL

for these metals unless new informatindicates the need.

Further water quality data collection could result in a requirement to develop a metals TMDL for
these water bodies. Metals are commonly found in stormwater runoff, and development of a
metals TMDL in the future would require the issade addressed in a future SCP.

Ecologp s approach to the dissolved oxygen issue
implementation of the TMDL for fecal coliform are knowsv(jcek 2003. BMPs implemented

under the fecal coliform TMDL manesult in dissolved oxygen improvement, removing the need

for a dissolved oxygen TMDL.

3.1.8 Fisheries and Aquatic Resources

3.1.8.1 Fish Species Common to the Plan Area

As shown earlier ifable 35, fish are known to inhabit all rivers bordering the study area, and

62% of the total stream length within the study area. Fish species inhabiting these streams at any
time of the year are summarizedTiable 310. These include both anadromous distmose

oceangoing fish who spend a portion of their liégcle in fresh weer streams, and resident

fishd those fish that spend their entire life in fresh water streams.

The life stages of many of the species in area streams and listed in &béedisplayed
across a range of months of the yedfigure3-1.

Threespecieghatinhabit area streams are federally listethasatenedunder the Endangered
Species Act.These are addresseudlividually below.

Puget Sound Chinook salmon were listed in 1@88 recent populations at about 7% of historic
levels In the Stillaguarnsh basin, mstChinookspawn in the mainstem rivehe forks andthe
larger tributaries, and rear throughout the river system. After hatching, most juvenile Chinook
spend one to five months rearing in freshwater before migrating to the estuanydeuatcurrent
degraded habitat conditions only2% will rear in freshwater for a fujlear(SIRC 2005) Two
distinct populations are recognized in the Stillaguamish basin. The North Fork Stillaguamish
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Chinookis the stronger population, with an averagenber of 1,080 fish returning in the

summer to spaw(SIRC 2005) The South Fork/mainstem Stillaguamish Chinook begin arriving
in mid-September with a current average population of only 24@$SERC 2005) In the

immediate vicinity of the City, Chinookalmon typically do not utilize Portage and Eagle Creek
systemsexcept for temporal rearing use at their confluence with the rweasflood refuge

during inundation of th&tillaguamishloodplain In the Snohomish basin, the Quilceda
watershed gesrally providesdw levels of Chinook salmon uss far upstream as Middle Fork
Quilceda Creekand they do not utilize Edgecomb Cre@&bey Slough, however, provides
extensive Chinook rearing habitat for guaigrants.

Listed in 1998, bull troubeed ctd water to survive, so they are seldom found in waters where
temperatures exceed-64 °F (USFWS 2008) These fisimay exhibit three different life
historie® residentnon-migrating) adfluvial (migrating to rivers and larger streamahd
anadromougmigrating to the ocean)in the Stillaguamish basin, four local populati@i$ull
trout, including North Fork and South Fork Stillaguamish, are known to be anadr¢81R
2005) Resident populations also occuBull trout are opportunistic foragersnathe USFWS
considers the entire distribution area@whosalmon to be potential foraging habitat for bull
trout. Hence, mimicking the distribution @ohosalmon, bull trout are presumed to occupy the
rivers and all small streams in the vicinity ofliagton. Similarly, h the Snohomish basihull
trout have not been confirmed, but are suspected to inhabit Edgecomb Creek and other tributaries
and reaches of Quilceda Credkbey Sloughs also presumably a high traffic area for bull trout
when they at-migrate during the warm summer and early fall month@nature adults will
overwinter at the head of Ebey Slou@hared Strategy 20Q7)

Puget Soundtselheadroutwere listed in 2007.In the Snohomish basin, the Quilceda
watershed generally provisidow levels of steelhead trout use as far upstream as Middle Fork
Quilceda Creelhuttheyarenotknown toutilize Edgecomb CreeKThe StillaguamistRiver

also host several populations of steelhead, but their essential reibitéie basins managed by
Arlington havenot yet been mapped.

3.1.8.2 Habitat Conditions in the Plan Area

During the dev e |Eodpngered Spemes Act ResponseiPlary(énpublighed)

2003, Natur al Resour ces 6 shamtdtéand watersiped iefltcecds an e v a
the health of fish populations five Arlington area streams. hE procedure evaluaseéhe current

conditions of a wide range of characteristicprocessethataffect fish populations favorably or

negatively National Marine Fisheries Service 199&achof the 18characteristisis rated as

either: Properly Functioning (PF) to support aquatic life; placing aquatic populations At Risk

(AR); or Not Properly Functioning (NPF), thus negatively impacting fish. Together, the

evaluation ofall attributes establishes whatis calledth& n vi r o n me nforedch Bas el i ne
stream.

Though stormwater is not necessarily the only influence resulting in habitat losses, a review of
the Environmental Baseline resuits area streamsuggest stormwater may belugncing

declining populations (Table Bl). For example, aumber of the attributes evaluated are

directly influenced by stormwater runoff, includingediment and chemical contamination of
diminished water qualityreduced access to habitat by pooristalled culverts; degraded habitat
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quality through sedimentation of pools and spawning gravels, and lossabfamiiel habitat
through construction of levees; loss of channel complexity through channelization and bank
hardening; andhanges in hydrologiegime, including increases in peak flows and diminishing
base flows.

The Washington State Conservation Commission (1889)dentifiedlimiting factors
associated with land uses that negatively affect fish populations in Portage Creek and Quilceda
Creek. A summary of hese studies are summarized\ppendixB.

3.1.8.3 Implications for Stormwater Management

A number of observations from Tabled3 and 311, andrigure3-1 are synthesized into
lessons larned for stormwater management.

1 Anadromousalmonidsare present nearly yeaound in nearly every stream in the Plan
area

1 Instream construction windows for work in fiblearing streamsninimize risks to fish,
but still could impact both spawning adult and rearing juvenile fish

1 Degradedvater qualityhas diect detrimentalmpactson fishd or places theihabitatat
riskd in every stream evaluated in the Pharea (Table 311).

1 Sedimerdtion ofspawning beds limétreproductive success

1 Off-channel refuge habitatsuch as wetlands srde channelsare in needf protection
or restoration

91 Culverts have high potential fbeconing barriers to fish passage

1 Stormwater influences on stream discharge affect fishtaichabitat, and can be
reducedhrough improved stormwater management

1 Stormwater influences astream water quality affect fistheir habitat,and their
reproductive succesand can be reducelrough improved stormwater management

1 Introduced aquatic species in stormwater ponds can escape and negatively impact native
populations in natural system

1 Stormwater management practices, particularly those in riparian settings, can negatively
impactthefood web baséor aquatic life (e.g.invertebrates

1 Capital improvement projects for stormwater can incorporate fish and hagstating
components.
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Table 3-10. Fish presence in streams by 4th Tier Basin in the SCP Study Area

Species Presenée

B i T (x) e o -+ O +— c E — é — %
asin fier e | 3 | 5|2 |8s/38|355 288|226
£ O O | & |pes|@F| 20505 (Ol
1 2 3 4 © n N o
Upper

Mainstem Old Town K K K K K K K K K

Stillaguamish
: Middle March U U S U U U S U K

Mainstem Mainstem

Stillaguamish . : Dike Road Reach| K K K K K K K K K

Stillaguamish
Stillaguamish Lower Portage U K K U S S K U K

Mainstem
Stillaguamish I-5 Reach K K K K K K K K K
Lower SF Eagle U U K U U U S S K
So‘étshF'): ork | stillaguamish | Old Town NE K | K | K| K| K| K| K U K
Stillaguamish Upper SF Burn Road U U U U U U U S S
g Stillaguamish | Tviet Loop Reach| K K K K K K K U K
Snohanish Ebey Slough Quilceda Middle _Fork (MF) U K K U U U S S S
Quilceda

& Species presence Known (Kuspected (Spr Unknown (U). Note that resident ¢btoat trout may exist upstream of barriers to
anadromous fish passage.
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Figure 31. General timiig of life stages of Stillaguamish basin salmon spéties

Final Stormwater Comprehensive Plan

Species

Life Phase

January

February

March

April

May

June

July

August

September

October

November

December

Chinook

Upstream Migration
Spawning
Incubation

Juvenile Rearing
Smolt outmigration

Coho

Upstream Migration
Spawning
Incubation

Juvenile Rearing
Smolt outmigration

Pink

Upstream Migration
Spawning
Incubation

Juvenile Rearing
Smolt outmigration

Chum

Upstream Migration
Spawning
Incubation

Juvenile Rearing
Smolt outmigration

Sockeye

Upstream Migration
Spawning
Incubation

Juvenile Rearing
Smolt outmigration

Summer
Steelhead

Upstream Migration
Spawning
Incubation

Juvenile Rearing
Smolt outmigration

Winter
Steelhead

Upstream Migration
Spawning
Incubation

Juvenile Rearing
Smolt outmigration

Char

Upstream Migration
Spawning
Incubation

Juvenile Rearing
Smolt outmigration

Sea-run
Cutthroat

Upstream Migration
Spawning
Incubation

Juvenile Rearing
Smolt outmigration

& Adapted from Washington Conservation Commission (1999)
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Table 3-11. The Influence of Watershed and Habitat Conditionsa on Fish in Selected

Streamsin the SCP Study Area

Watershedind Habitat Conditioridy Third Tier Basin and Stream Reach

ggg?n_-ner Lower Mainstem Stillaguamish Lower SF Stillaguamish Quilceda
Upper Portage (I;/Iidé(Portzfe:ge Eagle Creek SF Edgecomb

Stream Reach: | CreekUca e (2t0 St | (Headwatersto | Stillaguamish | Creek(7d" Ave

" | boundarydisto | .- Sua?mish confluence with | River(Adjacent | NE d/s toUGA

204h St) Floo%plain) SF StlllaguamlSh) to UGA boundary) boundary)
Water Quality
Temperature PF NPF AR?
Sedment PF AR AR
Chemical
Contamination, AR AR AR?
Nutrients
Habitat Access
Physical .
Barriers RS AR AR
Habitat Elements

Substrate PF
Large Woody
Debris PF
Pool Frequency PF
Pool Quality PF
Off-channel
Habitat PF
Refugia PF

Table continued on next page
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Table 311. Continued

Watershed and Habitat Conditions by Third Tier Basin and Stream Reach

ggg%?ﬂer Lower Mainstem Stillagamish Lower SF Stillaguamish Quilceda
Upper Portage Mid-Portage SF Edgecomb
Stream Reach: PP 9 9 Eagle Creek | Stillaguamish 9
Creek Creek River Creek

Channel Conditions and Dynamics

Width/Depth

Ratio AR

Streambank

Condition PF

Floodplain

Connectivity PF

Flow, Hydrology

Peak/Base
Flows

Increases in
Drainage
Network

Watershed Conditions

Road Density &
Location

Disturbance
History

Riparian
Reserves

#Using the procedure established by National Marine Fisheries Service (h39@)Juate & Mat r i x of Pat hwa
and | ndioc aetsatrashd i sh an AEnNnvi r on megcityda&hdargeres Sdedies &cb, as doc
Respoge Plan City of Arlington 2000. Condition ratings include: Properly Functioning (PF) in a light

background; At Risk (AR) in a gray background; and Not Properly Functioning (NPF) in a dark background.
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3.2 Built Environment and the Municipal Separate StormSewer
System

3.2.1 Land Use

The City of Arlington is home t&7 554residents (as of Apr2009). As shown inTable 312,

population growth has been steadily increasing from about 2% to 10% since 1988 (with a large
increase in 2000 associated with the SmokegtRmnexation) Population is expected to reach
30,500 by the year 2025, | argely due to the C
Rights (TDR) program with Snohomish County. The BreklBBaach annexation of 2007 is

designated as the receiviagea for a dense population of residents that otherwise might have

settled in the agricultural areas of the Stillaguamish valley.

Table 3-12. Historical and Forecast City of Arlington Populations

Percent Changg
Year Populaton Per Year
1980 3,282 n/a
1988 3,582 1.1%
1999 7,480 9.9%
2000 11,927 59.5%
2001 12,770 7.1%
2002 13,500 5.7%
2003 14,330 6.1%
2004 14,700 2.6%
2005 14,980 1.9%
2006 16,137 7.7%
2007 16,720 3.6%
2008 17,09 2.0%
2009 17,554 2.9%
2010° 18,554 5.7%
2015° 23,554 5.4%
2025° 30,500 2.9%

#Includes Smokey Point annexation
P |talicizedyears and values are projected
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Commercial and industrial growth has kept pace with the population. The City of Arlington is
somewhat unique fa small city in that local businesses pro2dZ2 employment opportunities
for every residencedty of Arlington 2005).

The City of Arlington manages this growth and
Comprehensive Plan as required under the Growthalgament Act (GMA). The City

Comprehensive Plan directs land use through zoning and land use maps. The Plan completed its
last 10year update in 2@ it is revised annually to reflect changes incurred through

annexations, zoning modifications, capitedjpcts (such as this SCP), and similar efforts.

3.2.1.1 Implications for Stormwater Management

Land use zoning in the City of Arlington and its UGA under the current City Comprehensive
Plan is summarized by 4ier basin inTable 313. The number of land useasises has been
simplified for this table to include seven zones: low to moderate density residential (RLMD);
high density residential (RHD); Commercial (Com); Industrial (Ind); Public (Pub), which
includes a wide range of public to sepuiblic uses, inclding parks, aviation flightline, and

other municipal facilities; and Not Zoned (zoning to be determined).

RLMD is the dominant zoning Wietbasina(rangh@&8%i t yos
to 52% of 4' tier basins when the City occupies mtran about 20% of the basin). RLMD and

RHD are generally welllistributed across basins containing significant city area. Commercial

areas are also found throughout all these basins, although Portage and Middle Fork Quilceda
contain 83% and 99% of all somercial and industrial areas, respectively. These areas are
predominately in the central and southeast areas of the City, and not uncommonly will infiltrate

all of their stormwater osite. Public areas include areas with high percentages of open space

and low to moderate coverage by impervious surfaces.

Land outside of the City or its UGA is under the jurisdiction of Snohomish County for fhost 4
tier basins. These lands are primarily rural residential and agricultural in nature. The one
exception ighe Middle Fork Quilceda basin, which also includes land within the City of
Marysville. No effort was made to include City of Marysville zoning in this analysis, but land
use zoning currently in place includes low to high density residential areas, coatraed light
industrial areas, and some rural residential areas and recreational parks.

Changes in land use patterns in Arlington since the adoption of the previous 1995 SCP are
limited to the extent to which the City has annexed new areas within thebd@#lary. The
extent of agricultural activities, implicated in some water quality issues, has decreased since
1995. However, increasing urbanization tends to result in a different set of water quality
problems.

More detailed descriptions of land uge aresented in subsequent sections of this plan,
includingBasin Conditions (Sectiof), andHydraulic, Hydrologic, and Water Qualiiyodeling
(Sectionb).
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Table 3-13. Land Use Zoning by 4th Tier Basin inthe SCP Study Area

Basin Tier 4" Tier Basin Area by Land Use Zoning
Basin (acres) [percent of UTier Basin]
Area Public | Not Not
1 2 3 4 (acres) RLMD | RHD | Com Ind Zoned | City
Upper
. 339 154 9 87 49 40
snhﬂzgj;?nr?sh Old Town 45%] | [3%] | [26%] [15%] [12%]
: 954 68 23 13 850
Middle March
Mainstem Mainstem [7%] [2%] | [1%)] [89%]
. . . . : 127 127
Stillaguamish | Stillaguamish | Dike Road Reach [100%]
Lower Portage 12,362 1,203 173 332 733 363 59| 9,500
Mainstem g [10%]| [1%]| [3%]| [6%] | [3%] | [0.5%] | [77%]
Stillaguamish Stillaguamish I-5 Reach 811 35 776
9 [49%] [96%]
Eaale 657 128 21 8 30 293 177
Lower SF g [19%] | [3%]| [1%)] [5%] | [45%] | [27%]
Stillaguamish 189 98 45 21 21 4
So?tShFl):ork Old Town NE (52%] | [24%] | [11%)] [11%)] [29%]
Stillaguamish Burn Road 1,633 1,633
Upper SF [100%]
Stillaguamish . 683 34 9 640
Tviet Loop Reach [5%] [19%] | [94%]
. , Middle Fork (MF) 7,692 630 19 543 567 576 81| 5,276
Snohomish | Ebey Slough Quilceda Quilceda 18%] | [0.29]| [7%] [7%] | [7%] [1%] | [69%]
25,447 2,314 267| 1,049, 1,313, 1,039 4421 19,023
0 1 ) ) ) ) )
Study Area Totals (acres) [percent%] [9%] [19] [4%)] 5%] | [A%] [2%] | [75%]
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3.2.2 Drainage System Overview

As part of this SCP planning effort, the City initiated an intensive inventory of its stormwate
facilities using field surveys and-asiilt drawings. Field surveys were patterned after the
methodology Snohomish County used to prepare its Drainage Needs R8pohsrfiish

County 2002 TheC i t igvénsory is largely complete with respect to: shddsurface

collection and conveyance network (catch basins, manholes, pipes); the surface collection and
conveyance network (ditches, swales, culverts); watersheds (see section 4.1.3); and outfall
locations. Those features with an incomplete inventaryde detention basins and infiltration
systems.

TheCi t y0s i nvent ocownyedfhcdittes vat@dpubdicrrightsi-way it includes
limited information on private stormwater systems, especially those with infiltration systems on

site.lnaddii on, this document summarizes only the (
guantify Snohomish Countydés stormwater infras
predominately a ditch and culvert system along rural roads. We also ignore the City of

Mar ysvilleds infrastruct ur'dierhbasin ISome infrastrectuMi dd | e
associated with Interstate 5 near the Smokey
inventory.

The collected data have been stored within an ArcGIS geadatalin 2008, the City began
using the geodatabase within an asset management system developed by Cartegraph. This
system is intended to facilitate maintenance and improvements to the stormwater infrastructure.

The City of Ar |l i ntgpttweissssmmartzed bytiersdbasmg infdble 314. a s
Across the entire City, the subsurface network includes 3,253 catch basins and manholes, and
about 48 miles of pipe. The surface network includes more than 18 miles of ditches and swales,
and 2.9 nies of culverts. There aabout & known outfall® points of interchange where
stormwater is discharged from City infrastructure to a natural feature, whether river, stream,
wetland, or ground surfac&.he City hasnventoriedl14detention pondsstormwater wetlands

and vaults to date.

Continued
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Table 3-14. Stormwater Infrastructure Attributes by 4th Tier Basin in the SCP Study Area

- 4" Tier Features (units) [percent]
Basin Tier Basin | cg MH | Pipes DS'tChles' Culverts | Outfalls | Detention
Area wales Basins
1 2 3 4 (acres) | (number)| (miles) | (miles) | (miles) | (number)| (number)
Upper
. 519 8.34 0.61 0.03 3 3
Mainstem Old Town 339 0 0 0 0 0 0
Stillaguamish [16%] | [17%)] [3%] [1%] [3%] [3%]
. Middle 102 1.17 0.79 0.04 6 0
ciansiem | Mainstem March B 13061 12%] | [4%] | [1%] | [7%]

9 Stillaguamish | Dike Road Reach 127

Lower 1,410| 19.72 7.08 141 33 66

Stillaguamish Mainstem Portage 12,362 r4306] | [41%] | [39%]| [49%]| [38%]| [58%)]
Stillaguamish I-5 Reach 811

Eagle 657 33 0.23 0.09 0.07 2 1

South Fork Lower SF g [19%] | [0.5%]| [1%]| [2%]| [2%]| [1%]

O‘ZSF) O | stillaguamish old Town NE 189 82| 1.49] 001 0 2 1

Stillaguamish [3%] [3%] | [0.1%)] [2%] [1%]
g Upper SF Burn Road 1,633
Stillaguamish | Tviet Loop Reab 683

. : Middle Fork (MF) 1,107 17.04 9.57 1.35 40 43

Snohomish | Ebey Slough Quilceda Quilceda 7,692 (34%] | [35%]| [53%]| [47%]| [47%] [38%]

3,253 47.99| 18.15 2.90 86 114

Study Area Totals by Feature 25,447 [100%] | [100%]| [100%] | [100%]| [100%]| [100%]

55

COA SCP FinaHocx




City of Arlington Final Stormwater Comprehensive Plan

3.2.3 Stormwater Quality

Stormwater quality, likeéhe quantity and rate stormwater runoffis highly variable in time and
location. Minton (2002)provides an extensive review of literature to describe stormwater
quality as a basis for developirmgatment technologies and making stormwater treatment
decisions.Key conceptsare briefly summarized here.

Pollutants can be grouped intarious types, including but not limited to:
bacteria, including fecal coliform;

nutrients, such as phosphorusl anitrogen;

metals, especially zinc, copper, cadmium, lead, and chromium;
petroleum products, such as oil and grease, fuel spills, and asphalt
derivatives;

heat (causing temperature increases);

pesticides and herbicides

toxic organics, includingromaic hydrocarbonssolvents etc.
sediments, including soil erosion and road sand

coarse debrig¢ad side tragh

= =4 =4 -9

E R I

The mechanisms by which pollutants are delivered to stormnattee urbanizing
setting includehe following (adapted from Table 2.3Ninton, 2002):

Atmospheric depositiol Transport of pollutants from cHite sources, or settlement
on runoff generating surfaces

Litter and leaf fall Discarding ersonal and commercial debrisrect and
indirect (runoff) deposition deaves and organic debri
Residential and Soil amendmenigesticides and herbicidgpplication

roadside landscape  fertilizer application

maintenance

Urban wildlife and pets Bacteria, nutrienterom pet waste in backyards, parks, anc
streets; wildlife congregating in open spareas

Transportation vehicles Fuel combustion; brake and tire wear; rust

Pavement and Warming of runoff; derivatives of asphalt and other

pavement maintenance petroleum productapplication of deicing chemicals and
road sand

Building exteriors Chipping and eroding of paints; surface corrosion

Industrial businesses lllicit discharges, leaks, spills

Commercial businesse lllicit discharges, leaks, spills, parked vehicles, improper
refuse disposal

Residential activities  Landscaping, pest control, maasd weed control, vehicle
maintenance, painting, wood preservation, illicit discharg

Site development Erosion of disturbed sites, runoff across fresh concrete;
landscaping; improper wastiesposal

Public infrastructure Corrosion of storm infrastructey maintenance yard runoff;
overflows and leaks from sewers
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Pollutants are seldom present in stormwater as free ions. They are most often either in
particulate form, such as being adsorbed to sediments, or dissolved (generally finer
than 0.45 microns) inhemical complexes with other constituents.

Pollutants are not evenly distributed across sediment sizes; therefore pollutant removal
does not directly relate to removal of particulates through sedimentation or filtration.

Many pollutants are regulated Witegard to the quality of the receiving water body (as
defined by established standards) rather than the discharge itself. Some parameters,
such as for petroleum hydrocarbons, have limits placethe discharge volume itself.

There have been limited slies of stormwater quality conducted to datéhe vicinity of
Arlington. The Stillaguamish Tribe of Indians, Ecolo§nohomish County, and the City of
Arlington have conducted monitoring of streams in the Stillaguamish.b&bia City has
collecteda limited number oktormwater samplgsom several outfalls, but certainly nothing
which provides a thorough characterization of contaminants and their sources.

The Stillaguamish Watershed Action Plan (Snohomish County 1990), aisitisted after the
closure of Port Susan shellfish beds for bacterial contamination, concluded water quality data in
existence at that time was limited, and the extent of pollution within the Stillaguamish basin
could not be determined. They did indicate that bacteria atchaet are the two most

prevalent nonpoint source pollutants in the basin, and that the four major land use activities
contributing to this trend are agriculture, septic systems, urban runoff, and forest practices.

The Northwest Land Information System etk (NLISN), an interstate and interagency

network of resource management agencies, conducted a Geographic Information System (GIS)
analysis of potential nonpoint pollution sources in Portage Creek in the late L#FBBX003.

The report indicated thatean concentrations of instream fecal coliform, turbidity, and dissolved
oxygen violated Class A water quality standards.

The report implicated agricultural activities as the primary sources of nonpoint pollution,

including grazing and manure or fertédizapplications which were associated with increases in
suspended solids, inorganic nitrogen and fecal coliform bact®R& 003. It also identified

septic systems as a potential source of fecal coliform bacteria, noting that 78 percent of the study
area residences were located on soils that are poorly drained, contain a layer of hardpan, or
otherwise pose limitations for conventional septic systems. Direct water quality impacts from

the urbanized areas around Arlington were summarized as minimal.

The City began collecting samples from several stormwater owtfabarly a2003 to establish
Aibaselineo conditions for four parameters: fe
specific conductancé&low is also measured at all smaller outfdilsing sample collection (but

not at Butler, the largest outfallResults of data collectedrough 2006re included ifrable 3

15. Data suggest that fecal coliform is the parameter of greatest concern. Although the

geometric mean values ageneraly low, the 98" percentile values for fecal coliform

concentrations indicate that storm events can be a source of this pollutant in receiving streams.
Specific conductancaata provide an opportunity to distingustirface water and groundwater

sourcesn stream flows
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Table 3-15. Stormwater quality data summaries

Parametér
Outfall Fecal
(No. of Statisti¢ Flow Temperature; DO Conductivity Coliform
samples}) (gpm) (° Q) (mg/L) (uS/cm) (col/100 mL)
Maximum ND 17.8 11.5 197 2000
Butler 90" %-ile ND 16.1 10.8 187 847
(40)
Mean ND 12.7 9.6 147 33
Minimum ND 7.4 6.3 23 1
Maximum 240 16.9 13.0 147 2000
Talcott 90" %-ile 98 16.5 11.6 135 541
(31)
Mean 13 11.9 10.0 104 27
Minimum 1 5.8 8.6 18 1
Maximum 45 12.3 12.7 29 570
Stuller | 90" %-ile 31 11.0 12.3 28 542
(5)
Mean 13 8.6 11.4 24 113
Minimum 1 6.2 10.0 15 10
Maximum 15 12.3 12.6 27 500
West | 90" %-ile 13 11.2 12.2 27 381
(5)
Mean 6 8.7 11.3 23 93
Minimum 1 5.8 10.0 14 14

& sampls collected by the City of Arlington.

b . . . .
Mean values are the simple average of all values recorded, except that for fecal coliform, the value is the geometric
mean of all values recorded.

¢ parameter definitions are givenTiable 36 (although the standadjiven in that table apply to streamflows, not
stormwater discharges themselves). DO is dissolved oxygen. ND is no data

COA SCP Finatlocx 58



City of Arlington Final Stormwater Comprehensive Plan

4 BASIN CONDITIONS

This section summarizes the known stormwagdaited problems located within the City of

Arlington and its UGA, eganized by thd™ tier basins defined in Secti®1.3 and for which

the natural and built environments were summarized throughout S8ctWhere appropriate,

5™ tier basins are used to summarize problems. The absence of any s(ilsbasiestedasin)
indicates that no problems have been identified at a finer s@ajeneral description of each

basinis followed by a brief description of the general source of flooding or water quality
problems in the basinThe problems are enumerated andiedrforward through the document

in order to track development of capital projects, BMPs, and other solutions to these issues, and
to assure all identified problems are addressed.

Stormwater flooding problems were identified through review of past st(stiegeferences

herein) and interviews with current City staff in utilities, public works, maintenance, and natural
resources departmentsBriefly, ponding on streets and overland flows outside the stormwater
conveyance system are the most common dyeipaoblems. The most common causes of the
drainage problems are:

1 Inadequately designed/sized drainage systems, including culverts

1 Debrissuch as leaf littelblocking inlets to storm sewers and preventing runoff from
entering the drainage system.

1 Privateproperty owners building structures over drainage systems, precluding
maintenance

1 Improperly modified drainage systems

Water quality issues were identified through the same process. Understanding of water quality
issues was supplemented through usead$ modelingRS Corporatior2006). Water
guality model results are discussed in Section 5.4.

4.1 Old Town 4" tier basin

TheOld Town4™ tier basin drains much of the downtown portion of Old Town to the
Stillaguamish Riverdenerally located east of SRBout threequarters of a mile and north of
Highland Drive but excluding the northeast area draining to the South FAsshown inMap

2, it includes shoreline areas from of the confluence of the North Fork and South Fork
downstream to a point whereetsouth bank of the mainstem river abuts the Dike Road.
Approximately 299 acres of the 339 acres in the basin are within the City and its UGA; 48% of
the basin is zoned residential, 26% is business/commercial, 15% is in parks, utilities, and public
facilities; and 12% is in the Counti{.he commercial activities include restaurants, gas stations,
lumber yards, automotive repair shops, and dry cleafdrs.basin is undissected by natural
surface drainages, discharging to the river via groundwater omthtbree outfalls shown in

Table 41. Outside of the UGA, the basin is primarily in pasture. Other important features within
this basin are the Cityds Haller wellfield an
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Table 4-1. Basin Delineation and Outfall Attributes within the Old Town 4th Tier Basin in the SCP Study Area

Basin Tier n™ Tier Outfall
Basin Drainage
4 5 6 Area ID® Area Siz€ Type To Treatment
(acres) (acres)
Butler DT 152.4
Butler East 78.1
Butler D?\;Jigi%rnvl\\//le;itn 422 Butler 284| 36in. Pipe River None
SR9 4" to Division 2.2
4™ to Division 2.3
Old Town Ce_lrjtzirlmlal n/a 4.2 | Centennial Trail 18 in. Ditch River irllJfﬁ'[lig'ltlé/s
Haller Park n/a 2.6 | Haller Park ~2 | Unknown | Pipe River .U.sually
infiltrates
Utilities n/a 3.7| None 3.7 WWTF
West RR n/a 7.6 | None Infiltration
Residual n/a 37.1| None Infiltration
4™ tier basin totals 339.3

@Basin area values apply the smallest delineated basin shown.

® An outfall is a poinbf interchange where stormwater is discharged from City infrastructure to a natural feature, whether river, stream,
wetland, or ground surte.

‘Where outfall | D i smediabodwerns&rown tanegist,out f al |l as def

4 Area draining to an outfall may be smaller than the nth tier basin that it is contained in.

®Size is pipe diameter in inches (in.), or ditch top width in feet (ft.), or it may be unknown.

AL st or mwat e rwatev and Wastawaterireatment facyliteesis collected and treated in the wastewater treatment plant.

COA SCP Finatlocx 60



City of Arlington Final Stormwater Comprehensive Plan

4.1.1 Butler 5" tier basin

The Butler outfall, located just west of SR9, is aiBh culvert that drains six&ier basins
totaling 284 acres. The folargest &' tier basins ar8utler East, Butler West, Butler
Downtown andDivision Main.

Butler East is 78 acres of primarily Old Town Residential zoning with an estimated impervious
surface percentage of 51%. The primary storm drain (trunk line)dsxtgmFrench Street from
Division Street. The average slope in bHasinis about 3%.

Butler West is 5.7 acres of commerciatlgned area along West Street from Division Street to
3" Street. It is 65% impervious, and very flat (about 0.2%).

Butler Downtown is the largest'8tier basin draining to the Butler outfall152 acres of mostly

commercial and residential zoning with an estimated 53% impervious area. The basin extends

from Division Street in the north to Highland Drive in the south. The haslivided into two
relatively flat areas divided byanogshout h trending fAbl uff o where t
80% in some locations. In the lower area, Olympic Avenue improvements in 2007 added new

trunk line in the street south to Maple, while maining older trunk line in the alley west of

Olympic and north of "8 Street. Four storm drain laterals convey runoff from the upper area

above the escarpment to the lower basin.

Division Main is 45 acres of primarily commercial and residential zoning avitestimated 65%
impervious area. Division Main is the lowest and northeost basin area draining to the Butler
outfall. It collects runoff from the thred'@ier basins above at three points along Division
Street, and conveys it along and undeteSRoute 9 to the outfall on the Upper Mainstem
Stillaguamish River.This system is understood to collect and convey about 50 gpm of
groundwater during nestorm periods, primarily from perforated drain pipe in East Division
Street.

Problem Areas: Problensor issues specific to the Butlef Ser basinidentified during the

SCP process (excluding modeling results in Sed@)are identified below. Information sources
include previous planning documents, field inventories concurrent with the SCP{eantwms
with City staff and citizens.

Problem No.: 11 | Basin ID: OT-B-1
Primary Issue(s) Local flooding

Problem Description| Surcharging along First Street between McLeod and Lenore Avenug
Lenore Avenue between First and Second Streets; and aloranFren
Avenue between First and Fourth Streets (variable pipe diameters ir
French Avenue). The result is localized flooding during intense raint
when flows surface from catch basins to flow down slope across roa
and properties. Roots have historicalgeb an issue, but the most likel
cause now is a bottleneck caused by smaller pipe sizes on French
between 3rd and 4th Streets.

Information Sources| 1995, 1999, and 2003 assessments; residual areas of Project 11,

COA SCP Finatlocx 61



City of Arlington

Final Stormwater Comprehensive Plan

Downtown Drainage System Improvements, axdressed by the
Olympic Avenue renovation in 2007; also Project 201

Problem No.:

| 2 Basin ID: OT-B-2

Primary Issue(s)

Conveyance limitations

Problem Description

Trunk line along SR9 surcharges at manholes north of Burke Avenu
Trunk line along Divisbn has variable pipe sizing near Broadway, an
has opportunity to redirect and receive flow that currently is discharg
through the Broadway outfall.

Information Sources

1995, 1999, and 2003 assessments; residual areas of Profead 12,
Town Outfall Trunk Line

Problem No.:

Primary Issue(s)

3 Basin ID: OT-B-3

Infrastructure damage

Problem Description

Downstrearrmost pipe segment to outfall is old and outlet is crushed
Pipe outlet feeds ditched channel ~30 ft in from river bank.

Information Sources

1995, 1999, and 2003 assessments; residual areas of Projead 22,
Town Stormwater Treatment Facility

Problem No.: 4 Basin ID: OT-B-4

Primary Issue(s)

Water quality, TMDL, ESA

Problem Description

The Haller (Butler or Old Town) outfall dischargeghe mainstem
Stillaguamish River with little or no treatment, which impacts river w;
quality and affects the City's ability to meet its TMDL and ESA
responsibilities. A constructed wetland on the old Hammer farm hag
been proposed, has received grantfaog, and is irpermitting This
item assures funding for proper maintenance of the constructed wet
facility.

Information Sources

1995, 1999, and 2003 assessments; residual areas of Project 22, O
Town Stormwater Treatment Facility

Problem No.:

5 | Basin ID: OT-B-5

Primary Issue(s)

Infrastructure unknown

Problem Description

The manhole at Division and High Streets conveys perennial flow fr(
the east under Division Street. It is assumed to convey groundwater
a perforated pipe under the Diwasi Street road cut across an outwash
deposit, but the actual source is unknown. Infrastructure at/near the
intersection of Division St and Dunham Ave conveys perennial
groundwater that used to supply an old creamery, but the extent of t
source and infistructure is unknown.

Information Sources

SCP inventory; City staff
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Problem No.: 6 | Basin ID: OT-B-6

Primary Issue(s) Infrastructure unknown, possible illicit connection

Problem Description| 2 inch PVC pipe discharges from east near Haller Middle S¢bdnink
line along First Street; flow intermittent but regular and appears to b
pumped; source unknown; possible footer (foundation) drain pump?

Information Sources| SCP inventory; City staff

4.1.2 Centennial Trail5" tier basin

The Centennial Trail®Btier basin drains the righaf-way of West Avenue (old SR9) and the
former Burlington Northern railroad right of way, which is being converted to use as the
Centennial Trail. The approximately 4a2re area (45.2% impervious) is designed to discharge
via open ditch to the mainstem Stillaguamish River immediately below the confluence of the
North and South Forks.

The ditch along the east side of West Avenue and west side of the Centennial Trail has never
been observed to discharge to the River. Even whernigpfull, all water infiltrates behind a
check dam (sediment control basin) in the ditch at the toe of the railroad fill &bimat from

the Citybés Haller well field.

Problem Areas: Problemsor issues specific to the Centennial Trélltler basinidentified
during the SCP process are identified below.

Problem No.: | 7 | Basin ID: OT-CT-1

Primary Issue(s) Groundwater quality, wellhead protection

Problem Description| Infiltration of small volumes of untreated stormwater occurs within th
Sanitary ContrbArea of the Haller well field with potential to
contaminate the City's primary water supply.

Information Sources| SCP inventory; City staff

4.1.3 Haller Park 5" tier basin

This 2.6acre %' tier basin is located just east of the-SRridge and west of thee@tennial Trail
5" tier basin. It is currently zoned Public/Semiblic (PSP) and has about 10% impervious
area. There are no current plans to change the zoning.

Approximately8 catch basins within the park are understood to connect to an outfalheexdd t

boat launch. The outfall has not been observed in recent years and is assumed to be buried.
High flow events deposit sand in the catch basins and pipes during floods making maintenance
difficult

Problem Areas: Problemsor issues specific to thealer Park &' tier basinidentified during
the SCP process are identified below.
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Problem No.: IE Basin ID: OT-HP-1

Primary Issue(s) Conveyance limitations

Problem Description| Outfall location unknown; flood deposition hinders maintenance; loc
flooding not significant during smaller storm events.
Information Sources| SCP inventory; City staff

Problem No.: 9 | Basin ID: OT-HP-2
Primary Issue(s) Water quality, TMDL

Problem Description| Park allows leashed and d&ash pet use on river bank; dog waste
contributes to fecal coliform levels in the river; (also high recreationg
use by swimmers in summer, and by fishermen nearlyrpesd)
Information Sources| SCP inventory; City staff

4.1.4 Utilities 5™ tier basin

All runoff from impervious surfaces in thetilities 5" tier basin (3.7 acres) is collected and

treated in the Wastewater Treatment Plant as a protection for water quality. This assures that any
spills of chemicals or waste in or near the treatment plants are contained and treated prior to
dischage to the environment. No problems have been identified.

4.1.5 West Railroads™ tier basin

This 7.6acre 8 tier basin includes the BNRR switchyard and adjacent areas between West and
Olympic Avenues. The area is flat, 65% impervious based on commerciafjzand there is

no storm drain collection system. However, all rainfall infiltrates and no problems have been
identified.

4.2 March Creek 4™ tier basin

The March Creek"tier basin contains approximatety2 miles of low gradient fishearing

streams and.3 miles of nonfishbearing streams draining westerly across the Stillaguamish

River floodplain from the western margin©fd Townto its Middle Mainstem segmenép 3;

Table 35). Although most of th@onfishbearing streams probably started as adjtical

ditches, they are now identified as waters ofthestate.]| v about 104 acres of
acres (11%) are within the Citybds UGA. The b
7%) and commercigahdustrial (3%). Except for 7 resntial and 4 business/commercial acres,

all of this area infiltrates with no direct discharge to March Creek. Outside of the UGA, the
remaining 850 acres (89%) is entirely in agriculture, with an emphasis on pasture, nursery plants,
and row crops, on th8tillaguamish floodplain. All of the floodplain properties in the basin are
identified as potential sending areas within the Transfer of Development Rights Program (TDR)
instituted by the City and Snohomish County to preserve agriculture in the basin.

Stormwater outfalls within the March CreeR ier basin are shown ifiable 42. All of the
outfalls drain small areas, ranging only from 0.5 to 4.6 acres in size.
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Table 4-2. Basin Delineation and OutfallAttributes within the March Creek 4th Tier Basin in the SCP Study Area

Basin Tier n™ Tier Outfall®
Basin Drainage
4 5 6 Area ID® Area Siz€ Type To Treatment
(acres) (acres)
211" SR530 n/a 0.53| 211" SR530 0.53| 8in. Pipe | Wetland None
211" Ronning n/a 0.55| 211 Ronning 0.55| 12in. Pipe | Wetland None
Pioneer Meadows 1.08 Primarily
Ronning_Hilltop | Ronning Hilltop 16 | None infiltration
Ronning Rd North 0.21
Kona n/a 52 | None .Pf.'maf"y
infiltration
March Stuller n/a 4.6 | Stuller 46| 18in. Pipe Stream O/W Sep
TCF n/a 2.0| TCF <<2 n/a Cistern | Ground None
O/W Sep,
Nelson n/a 0.67| Nelsor? 0.67| 12in. Pipe Ground | cartridges,
infiltrates
West n/a 4.6 | West 46| 18in. Pipe Ground Infiltrates
Stilly Floodplairf n/a 862 | None
i : Usually
All others n/a 11.32| Various 0.5t0 3 ? Ground | . .
infiltrates
4" tier basin totals 954

#Basin area values apply to the smallest delineated basin shown.

® An outfall is a point of interchange where stormwater is discharged froninB#gtructure to a natural feature, whether river, stream, wetland, or ground surface.
‘Where outfall I D is fiNoneo, no outfaldl as defined above is known to exi s
4 Area draining to an outfall may be smaller than the nth tier basin that it is contained i

€ Size is pipe diameter in inches (in.), or ditch top width in feet (ft.), or it may be unknown.

" Stuller outfall construction in theid-1980s included about 300 feet of constructed channel to connect to March Creek. It is now considered an intEtresite

channel.

9 Nelson is a privately owned and managed stormwater system. After treatment, any discharge infiltrates on the escamtherstilamuamish floodplain.

" Primarily agricultural land outside of city limits. Any stormwater assediatith roads is under the jurisdiction of Snohomish County or the Washington

Department of Transportation (WSDOT)

i Larger basins or basins with outfalls of i nter eismmediatelyadent o tity lingsdoftén assdaciated with AMSDGT ;managed facilitiest oh 8RO sl SR5B80; autéalisitolgnpund uswallyu d e s

infiltrate
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42.1 211" SR53065" tier basin

This halfacre &' tier basin drains the intersection of 31Rlace and SR 530. A single catch
basindrains from the east side of 21Rlace east into a wetland with dense reed canary grass.
March Creek and the culvert inlet under SR 530 are approxin2iéliget further east, and the
small discharge volume from the outfall is assumed to infiltrate.

Problem Areas: Problemsor issues specific to the 211SR530 ¥ tier basinidentified during
the SCP process are identified below.

Problem No.: 10 Basin ID: M-211-1

Primary Issue(s) Local ponding

Problem Description| Outfall is sometimes buried uadsand at the toe of the road fill; catch
basin can back up into the street during heavy storms

Information Sources| SCP inventory; City staff

4.2.2 211" Ronning5" tier basin

This halfacre ¥ tier basin drains 211Place at and downstream of its intet&n with Ronning

Road. Catch basins at the intersection and south side of the street discharge to-the north
northeast from an outfall that is buried within thad fill above the Stillaguamish floodplain.

and was not located during inventories drdins the east side of 2Place east into a wetland

with dense reed canary grass. March Creek and the culvert inlet under SR 530 are approximately
500feet further east, and the small discharge volume from the outfall is assumed to infiltrate.

The outhll is sometimes buried under sand at the toe of the road fill; otherwise there are no

known problems at this site.

Problem Areas: Problemsor issues specific to the 211Ronning &' tier basinidentifiedduring
the SCP process are identified below.

Problem No.: 11 | Basin ID: M-211R1

Primary Issue(s) Conveyance limitations

Problem Description| Outfall location unknown and understood to be crushed near the ed
the road fill;fill slope is unstable and road has settled in the past, so

is potenial for damage to road prism; catch basin on south side of 2]
often covered by leaves and sediment;

Information Sources| SCP inventory; City staff

4.2.3 Ronning Hilltop 5" tier basin

This 17.3 acreBtier basin drains the area generally bounded as fsll®t 1" Place on the

north, the railroad paralleling BAvenue on the east, the escarpment above the Stillaguamish
floodplain on the west, and, on the south, the basin divide extending west from Pioneer Hall
Museum. There are no streams draining tka.aMore than threurths of the area is situated
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on Lynnwood and Everett soils that are somewhat excessively drained with a low runoff
potential. Approximately 16 catch basins and other structures and more than 700 feet of pipe
collect and infiltratestormwater on approximately 1.5 acres. The City has zoned 12.1 acres
(70%) as residential area, and the remaining 30% of the basin as mostly commercial and some
industrial land use.

Problem Areas: Problemsor issues specific to the Ronning Hilltoj ier basinidentified
during the SCP process are identified below.

Problem No.: 12 Basin ID: M-211RH-1

Primary Issue(s) Local flooding

Problem Description| Despite the generally well drained soils, the infiltration system under
67th Avenue south of 2th Place (along the bulkhead by the railroad
tracks) cannot accommodate larger storm events; water backs up at
floods street across from the gas station and storage units.
Information Sources| SCP inventory; City staff

4.2.4 Stuller 5" tier basin

The Stuller5™ tier basin primarily covers 7Avenue from near the 2{'Place intersection to

near the West Avenue intersection. The basin is delineated such that it primarily includes the
road with some adjacent commercial and residential areas. Runoftésitvath an odwater
separator just upslope of the outfall, which is located near the toe of the escarpment (at the
floodplain). Theoutfall was constructeth themid-1980s with about300 feet of constructed
channel to connedt to a segment oflarch Geekthat is understood to have been excavated for
drainage in the early 19003 hese segments amew consideredtreams managed as waters of
the state. The outlet channel is nowirgermittent discontinuoustreamcourse in very soft
sediments.

Problem Areas: Problemsor issues specific to the StulléP Ber basinidentifiedduring the
SCP process are identified below.

Problem No.: 13 | Basin ID: M-S-1

Primary Issue(s) Water quality, TMDL

Problem Description| Apart from basic otwater separatin, runoff in the Stuller 5th tier basin
discharges untreated to March Creek (identified as impaired for fecg
coliform and dissolved oxygen in the Stillaguamish TMDL) SW of Ty
City Foods. From pipe outlet, stormwater flows through ~300 ft poo
definad ditch with coarse debris, sediment, and vegetation. Stormwa|
easement in place. 67th Ave location is constrained by the steep ar
unstable slope in which the outfall pipe is located.

Information Sources| 1995, 1999, and 2003 assessments No. 3C®, nventory; City staff

Problem No.: 14 Basin ID: M-S-2
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Primary Issue(s) Loss of use of property (water table)

Problem Description| Landowners on floodplain near outfall have complained of loss of tre
and changes in vegetation apparently associatédanielevated water
table; outlet channel created with placement or replacement of pipe
has not been maintained and spreads rather than conveys water; pr
also is understood to be naturally wet; unclear whether a valid easel
across propertgxists

Information Sources| SCP inventory; City staff; citizen comments

Problem No.: 15 Basin ID: M-S-3

Primary Issue(s) Water quality, TMDL

Problem Description| Natural springs discharge from the recessional geology that Arlingto
built upon and spply this wetland located in the floodplain on Young
alluvial geology. The groundwater is close to the surface in the lowsg
areas. This area receives untreated stormwater discharge via the S
and West outfalls.

Information Sources| 1995, 1999, and003 assessments No. 119; SCP inventory; City staf

4.2.5 Nelson and Twin City Food®utfalls

The 2/3 acre Nelsori&ier basin is private commercial property used for the storage and
distribution of petroleum products. The stormwater system contains atsirmaoff in a vault.
Treated water may overflow during large storm events through an outfall to ground located in
riprap on the escarpment on the west side of the facility above the Stillaguamish floodplain.
Inventories observed no evidence of overldodr downslope of the outfall; any discharge is
understood to infiltrate the soil. No problems have been identified.

Immediately south of Nelson Petroleum is the Twin City Foods facility. Any condensation from
the selfcontained cooling system is infitted onsite. Roof and parking runoff is discharged to
an old cisterrlike reservoir located midlope on the escarpment above the floodplain.

Overflows from the reservoir observed during storm events discharge to ground and are
infiltrated. Nocurrentproblems have been identifidout agricultural landowners downstream
have reported to City statffiat there had been historic fish kills from Twin City Foods

operations.

4.2.6 West5" tier basin

Approximately 4.6 acres along West Avenue betwé&BtBeetand Lebanon Street and some

SR 9 right of way compose the We&ttter basin. The storm system passes under SR 9 near the
day care facility on its east side, and discharges to ground near the toe of the slope on its west
side. Overland flow has been ebged during heavy storm events extending 25 feet downslope
before completely infiltrating the soil. No problems have been identified, although jurisdiction
of the outfall, including the pipe under SR 9, is not known. It is unclear whether WSDOT has
issted the city an easement for discharge, and who holds maintenance responsibility.
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Problem Areas: Problemsdentified in the West®tier basin during the SCP process that may
also apply across the City are identified below.

Problem No.: 16 | Basin ID: M-W-1
Primary Issue(s) Jurisdiction

Problem Description| No current inventory of easements and maintenance responsibilitieg
where the city's stormwater infrastructure crosses private property a
state rightsof-way.

Information Sources| SCP inventory; Qy staff

4.3 Dike Road Reachd™ tier basin

The Middle Mainstem segment of the Stillaguamish Rfireitself a & tier basin)includes

March Creek (previous section) atie: Dike Road Reach. The Dike Road Redliet basin

containgthe residual lands @hg the river between the meander bends at the Dike Road

downstream to SR 53Map 1, Map 3) This 127 acres lies entirely within the County, is

undissected by streams, and supports agriculture (pasture, nursery plants, and row crops) and
industrial usesOther important features within thdsh tierbasininclude the City of
Marysvilleds Ranney wel |l in the Stillaguamish

No specific management concerns have been identified. Thisrdasin is identified primarily
for a comprehensive overview land uses adjacent to the city that may also influence water
guality in the Stillaguamish River.

4.4 Portage Creek4™ tier basin

With 2,862 acres within its UGA, Portage Creek, tributary to the mainstem Stillaguamish River,
is the largest@tier basin infuenced by the City of ArlingtotMap 1) Five 8" tier basins have
been delineated within the Portage CreBlidr basin. Upper Portage Creek, Prairie Creek, and
Kruger Creek (and their basins) originate in the low hill and plateau area southbastiof,t

and collectively merge to form the mainstem of Portage Creek within the Arlington city limits.
From the confluence with Prairie Creek downstream, Lower Portage Creek flows in a westerly
direction, leaving the UGA as it enters the Stillaguamigbdplain, but remaining adjacent to

the UGA boundary unti-b. West of 45, Lower Portage Creek joins with the Fish CreBkiér

basin and other minor tributaries before turning northwest and entering the mainstem
Stillaguamish River approximately smiles from its mouth at Port Susan.

Total stream length in theasin including tributaries, is approximately 49 mil@able 35).
About 29 miles (58%) are known to bear fish or provide fish habitat, but nearly 5 miles of
streams (10%) have not yet bedassified Table 35).

Threefourths of the # tier basi® the area under County jurisdictidns in rural residential and
agricultural land use (the most intensive agriculture generally occurring on the Stillaguamish
floodplain). The City has zoned 1086the basin (2,581 acres) for residential uses, including
one percent (267 acres) for high density residential purpdaete(312). Commercial and
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industrial uses occupy 9% of the basin, and public uses, including 192 acres in Aviation
Flightline openspace around the Arlington Airport, occupy 4%.

Numerous stormwater outfalls to streams occur within the basin as shdablé43. Many of

the outfalls are overflow pipes from detention or infiltration facilities that discharge to streams
during largestorm events after storage in detention ponds or the soil has been fully utilized. The
range of design storms for which these facilities has been constructed has not been evaluated.

The recent annexation of Island crossing also added South Sloughmaldbamvhich Portage
Creek was originally namedAlthough South Slough is included in City mapping (see Map 4),
the City needs to perform additional analysis to provide accurate infornaaitbassure full
integration of South Slough in to our streamtlared and stormwater inventories.

4.4.1 Fish Creek % tier basin

Fish Creek is a%tier basin tributary to LowePortage Creek (Map 4) a short distance upstream

of the confluence of Portage Creek with the Stillaguamish River. This 4,977 acre basin contains
nearly 20 miles of streams, of which almost 2/3 arelfisaring or contain fish habitat. Happy
Valley Creek, a nonfistearing tributary, is the only known named tributary. Land use in the
basin is primarily rural residential and agricultural. Fish €ieédentified as impaired for <list
parameters here> in the Stillaguamish TMDL.

Fish Creek is considerably outside of the Cit
area. The city conducted no inventories in the basin, and the area was appt@mibt

included in the Countyds Drainage Needs Repor
identified. This &' tier basin is identified primarily for a comprehensive overview of land uses
adjacent to the city that may also influence watetityua Portage Creek and the Stillaguamish

River.

4.4.2 Lower Portage Creekth tier basin

Lower Portage Creek (Map 4) is that part of the creek downstream of the confluence of Upper
Portage Creek and Prairie Creek. Areas common to the City antl tiee Basin include the
residential neighborhoods north and west of the aiguudtnorth of about 180Street, including

but not limited to: High Clover, River Crest, Sweetwater (most), and northern Smokey Point.
Other areas include undeveloped parcels insidéiGA along{5. Downstream of the city of
Arlington, land use is primarily agricultural. The Portage Creek Wildlife Park, managed by
Snohomish County, is situated within this basin where the floodplain meets the escarpment
below the Marysville Troughe@stnortheast of High Clover).

Problem Areas: Problemsor issues specific to the Lower Portadktigr basinidentified during
the SCP process are identified below.
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17 Basin ID: P-LP-1

Primary Issue(s)

Infrastructure damage, locabbding

Problem Description

At the Contech (formerly Washington Culvert) site on 188th Street n
66th Avenue, an infiltration system previously installed on private
property to accept both street and parking lotatirhas failed; all runoff
drains tothe road and is damaging the street (located near the dividg
the Middle Fork Quilceda 4th tier basin and included in Lower Porta
because of groundwater flow direction)

Information Sources

Project 215; City staff

Problem No.:

18

| Basin ID:

P-LP-2

Primary Issue(s)

Local flooding

Problem Description

Flooding occurs on an annual basis on 59th Avenue near 192nd Str
a result of poor infiltration in an area with a primarily surface stormw
network (ditches and culverts)

Information Sources

SCP inventory; City staff

Problem No.:

Primary Issue(s)

19 Basin ID: P-LP-3

Local flooding

Problem Description

Water ponds on Cemetery Road during storm events in an area fron
to 67th Avenues where there is no storm drain system.

Information Source

City staff

Problem No.:
Primary Issue(s)

20

| Basin ID:
Water quality

P-LP-4

Problem Description

Current and future fecal coliform and BODS5 loading by the City to
Portage Creek exceeds the City's WLAs determined by Ecology in t
Stillaguamish TMDL. $urces need to be identified so appropriate
solutions may be developed.

Information Sources

Stillaguamish TMDL; SCP modeling results, Section 5.4

Problem No.:

| Basin ID: P-LP-5

Primary Issue(s)

Loss of use of property (flooding)

Problem Descriptio

Flooding of agricultural lands near 43rd Avenue; landowner reports
flooding of farm crossings that were well above flood levels in the 1¢
implicates City of Arlington

Information Sources

1995, 1999, and 2003 assessments, Project 106, Wetland £1§51;

staff

continued
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Table 4-3. Basin Delineation and Outfall Attributes within the Portage Creek 4th Tier Basin in the SCP Study Area

Basin Tier n™ Tier Outfall®
Basin Drainage
4 5 6 Area ID® Area Siz€ Type To Treatment
(acres) (acres)
Fish Hagggiéﬂfy 4?)3@ Not inventoried 4,977
High Clover 3.3 | High Clover 3.3| 12in. Pipe Stream I-O
Sweetwater 13.7| Sweetwater 1 13.7| 12in. Pipe Stream I-O
Lower Portage Fost er 6's 291 | Not inventoried
South Slough 248 | Not inventoried
Residual 4,139| River Crest n/a| 12in. Pipe Stream I-O
204" st nfa| 8in. Pipe | Stream I-O
Newell 1 n/a|] 8in. Pipe Stream O/W Sep
. - Newell 2 n/aj] 8in. Pipe Stream O/W Sep
Mainstem Prairie 509 Crown Park 1 n/a| 14in. Pipe Stream D-O
SR 91am n/a| 18in. Pipe Stream None
SR 92 n/a| 18in. Pipe Stream None
WEF Prairie GE 19.9| Gleneagle 1 n/a n/a Pipe Stream D-O
Portage Arlington
nfa| 7ft. Ditch Stream None
Terrace
Prairie Gleneagle 2 n/a n/a Pipe Stream D-O
Gleneagle 3 n/a| 24in. Pipe Stream D-O
Magnolia 1 n/a| 18in. Pipe Stream D-O
. Magnolia 2 n/a| 18in. Pipe Stream D-O
WF Prairie 665 Magnolia 3 n/a| 12in. Pige Stream D-O
Magndia 4 nfa| 12in. Pipe Stream D-O
Eagle Hts n/a| 18in. Pipe Stream D-O
17291 n/fa| 12in. Pipe | Stream None
17292 nfa] 5ft. Ditch | Stream None
17293 nfa|] 12 ft. Ditch | Stream None
Kruger n/a 416 Jensen Farm L nfa| 12 |n P?pe Stream D-O
Portage 1 n/a| 12in. Pipe Stream O/W Sep
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Basin Tier n" Tier Outfall®
Basin Drainage
4 5 6 Area ID° Area Sizé Type To Treatmerlt
(acres} (acres)
Portage 2 n/a| 12in. Pipe Stream None
Stillaguamish n/a| 12in. Pipe Stream O/W Sep
Twin Ponds n/a| 54in. Pipe Stream | Unknown
207" Place n/fa| 12in. Pipe | Stream| O/W Sep
Safeway nlfa| 8 ft. Ditch | Stream b.D'O’
ioswale
204" Kent Prairie 21.0| Olympic Place n/a| 48in. Pipe Stream I-O
Upper Portage Jensen 1 n/a| 12in. Pipe Stream D-O
Jensen 2 n/a| Unknown| Pipe Stream D-O
Sweetwater East 0.8 | Sweetwater2 0.8 12in. Pipe Stream I-O
Residual 1,059| High School n/a| Unknown| Pipe Stream D-O
4" tier basin totals 12,362

@Basin area values apply to the smallest delineated basin shown.

® An outfall is a poinbf interchange where stormwater is discharged from City infrastructuneatusal feature, whether river, stream,
wetland, or ground surta.
e outf al

‘Wher

I I D i s

ANoneo,

no

out f al

I as

9 Area draining to an outfall may be smaller than the nth tier basin that it is contained in.
°Size is pipe thmeter in inches (in.), or ditch top width in feet (ft.), or it may be unknown.

"Water quality treatment BMPs can include-witer separators (O/W Sep); infiltration, with overflow to outfalDj} detention pond or

vault, with overflow to outfall (BO)
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Problem No.: 22 Basin ID: P-LP-6

Primary Issue(s) Land use; loss of use of property; wetland flood storage

Problem Description| This naturally occurring peat bog wetland system occurs in thedf0
Stillaguamish river floodplain just upstream bétfreeway. This large
wetland has unsuccessfully been ditched, tiled and drained over the
century. The combination of peat soils and continuing high water le
have resulted in the majority of this land sitting fallow. The majority
the site $ dominated by reed canary grass. There is great potential t
restore this to historic wetland conditions that will solve hydrograph,
water quality and habitat problems in the Portage Creek and potenti
the main river system. The site may be instrumlentthe development
of the City's plans for the Island Crossing area. The geology is You
Alluvial which allows infiltration of stormwater.

Information Sources| City staff ; former SCHProject106

Problem No.: 23 Basin ID: P-LP-7

Primary Issue(s Land use development long term plan

Problem Description| Need a planor input to a regional plan, to address stormwater needsg
the newly acquired Island Crossing annexation. Significant portions
this area lie within the 100 year floodplain.

Information Sources| City staff

4.4.3 Upper Portage Creek™ tier basin

The Upper Portage Creek Ser basin(Map 5)contains 4.3 miles of streams, more than 90% of

which are fiskbearing. The City and its UGAoccupy0 0 of t he basindés 1, 08
City has zoned 163 acres (15%) of the basin residential, including 44 acres (4%) of high density
residential area. Another 100 acres (9%) are zoned commercial and industrial, and 37 acres (3%)
are zoned as open space public areas. Outside of the UGAntaming 780 acres (72%) is

primarily rural residential with forested land cover

Problem Areas: Problemsand opportunities specific to the Upper Portalj¢iér basin
identifiedduring the SCP process are identified below.

Problem No.: 24 | Basin ID: P-UP-1
Primary Issue(s) Infrastructure, Monitoring

Problem Description| Gaging station including structures, electronic equipment, telemetry,
is in place but has not been maintained and is in need of refurbishin
located at Pioneer Hall.

InformationSources | City staff

Problem No.: 25 | Basin ID: P-UP-2
Primary Issue(s) Flooding, fish passage
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Problem Description

Culverts upstream of the industrial area east of 67th-Ame under a 15
ft gravel road and another under the BNSF railread undersized
and/or prevent fish passage.

Information Sources

1995, 1999, and 2003 assessments, Project 4; City staff

Problem No.:

Primary Issue(s)

26 Basin ID: P-UP-3

Flood mitigation and prevention

Problem Description

Limited flood storage within levees alongritage and Kruger Creeks
north of Safeway near S. Village Apts resulting from fill above desigi
elevations.

Information Sources

City staff

Problem No.: 27 Basin ID: P-UP-4

Primary Issue(s)

Local flooding, fish passage

Problem Description

Four undersied and failing culverts at 186th Street NE result in stree
flooding and restrict fish passage. Location is outside City limits, anc
street is a one lane, unimproved gravel road which is not maintained
the County (per the sign at 91st Avenue NE). 1&itbket is included in
the Citydéds | ong range transpor

Information Sources

1995, 1999, and 2003 assessments, Project 6; City staff

Problem No.:
Primary Issue(s)

' 28a

| Basin ID: P-UP-5a
Flood mitigation and prevention,ater quality

Problem Description

This reach of Portage Creek from SR9 to 67th is zoned industrial an
had long term industrial use, including current ownership by Oso Lu
and cabinet shops. Other areas are in an inactive or abandoned stg
This ste did have irstream and riparian restoration activity around 19
The High School Natural Resources program has visited the site
occasionally in the recent past and sees opportunity for further restg
activity. Opportunities to mitigate impaat$ runoff associated with
future development through wetland acquisition and restoration. Th
geology of this parcel is a combination of Vashon Recessional and
Recessional Marine. These geological formations provide good aqu
functions and allow fomfiltration of treated stormwater.

Information Sources

Former SCHProjects 101 through 105; City staff

Problem No.:
Primary Issue(s)

' 28b

| Basin ID: P-UP-5b
Flood mitigation and prevention, water quality

Problem Description

The Hecla wetland (204th tound barn) is also critical in the natural
function of Portage Creek and the ability to equilibrate the change in
gradient from a steep ravine to the flat areas of Jensen's Farm. The
stream needs a storage area for the sediments that naturally deposi
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changes irstream slope. There are also currently fish passage limitg
in this wetland. Opportunities to mitigate impacts of runoff associate
with future development through wetland acquisition and restoration
geology is Vashon Advance whicHatss infiltration when the wetland
floods and recharges groundwater at the perimeter. The high
groundwater table combined with this geology may sustain baseflow
the stream flow during summer periods.

Information Sources| Former SCP Projects 101 tlugh 105; City staff

Problem No.: ' 28¢ Basin ID: P-UP-5¢

Primary Issue(s) Flood mitigation and prevention, water quality

Problem Description| Wetland #1561 is immediately south of the New High School Site. T
wetland is located on Glacial Till geologyhieh provides little to no
infiltration capability. Therefore the protection of this wetland is a
priority for the management of surface waters in the upper Portage (
watershed. Opportunities to mitigate impacts of runoff associated wi
future develpment through wetland acquisition and restoration. The
wetland stores water during storm events and continues releasing w
throughout the summer helping to maintain base flow levels. This
wetland is outside of the City limits , but in the urban grodbndaries.
It has a significant impact in providing necessary function to sustain
listed species.

Information Sources| Former SCP Projects 101 through 105; City staff

Problem No.: ' 28d | Basin ID: P-UP-5d

Primary Issue(s) Flood mitigation and preveion, water quality

Problem Description| Opportunities to mitigate impacts of runoff associated with future
development through acquisition and restoration of Wetland #1247.
is the uppermost headwater wetland that helps to maintain historica
stream low levels. The wetland stores water during storm events an
continues releasing water throughout the summer helping to mainta
base flow levels. This wetland is outside of the City limits and urban
growth boundaries but has a significant impact in jgliog necessary
function to sustain ESA listed species.

Information Sources| Former SCP Projects 101 through 105; City staff

4.4.4 Prairie Creek5™ tier basin

PrairieCreek Map 6) is the westernmostibutary to upper Portage Creek within the City . The

Prarie Creek § tier basin contains at least 2.5 miles of fi#Faring streams, and supports

populations ofcohosalmon and nativeutthroat trout. The City and its UGA occupy 889 of the
basinbés 1,194 acres (74%). Thhasen re€identigl, has zone
including the Gleneagle neighborhood, a master planned development that contains a golf course
adjacent to the stream, and including 46 acres (4%) of high density residential area. (The
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majority of Gleneagle is located in the Middleil@eda 4" tier basin, described later in this
section.) Another 223 acres (19%) are zoned commercial and industrial, and 60 acres (5%) are
zoned as public areas such as schools. Outside of the UGA, the remaining 305 acres (26%) is
entirely rural resideid! with land cover predominately in pasture and forest.

Flooding in Prairie Creek is caused by a combination of loss of wetlands, backwater conditions
in lower reaches of the creek, and increasing peak flows discharging through the upstream
reaches. Hare the problems to be resolved include both reducing the rate of flow from the
creek tributaries and limiting the depthveater storage in the mainstem.

The City has made significant changes in the area, including reconstruction of Prairie Creek
through he Jensen Business Park. The projects completed include stream habitat improvements,
culvert replacement for fish passage, and vegetation along the stream. The City also built a 0.5
acre wetland immediately upstream offYAvenue in 2005 to provide flaband sediment

storage, ofichannel fish habitat, and other wetland functions.

Problem Areas: Problemsand opportunities specific to the Prairie CreBkiér basinidentified
during the SCP process are identified below.

Problem No.: 29 Basin ID: P-Pr-1

Primary Issue(s) Flooding

Problem Description| Undersized culvert under 67th Avenue backwaters flow, causing loc
flooding.

Information Sources| 1995, 1999, and 2003 assessments(??), Project 211; City staff

Problem No.: 30 | Basin ID: P-Pr-2

Primarylssue(s) Flooding

Problem Description| Undersized culverts under BNSF railroad a6@th Ave reduce
conveyance and contributes to flooding in Jensen Business Park
Information Sources| 1995, 1999, and 2003 assessments(??), Project 213; City staff

Problem No.: 31 | Basin ID: P-Pr-3

Primary Issue(s) Flooding

Problem Description Undercapacity culvert under 204th Streete p| aced cu] v
but another utility intersecting the culvert requires the culvert to be
undersized, thus creating a bottlerken thestream course

Information Sources| Project 212; City staff

Problem No.: 32 Basin ID: P-Pr-4

Primary Issue(s) Infrastructure, Monitoring
Problem Description| Gaging station including structures, electronic equipment, telemetry,
is in pla@ but has not been maintained and is in need of refurbishing
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located near Newell Manufacturing upstream of 204th Street

Information Sources

City staff

Problem No.:

Primary Issue(s)

33 Basin ID: P-Pr-5

Infrastructure damage, flooding, fish passage

Problem Description

Sidewalk is collapsing at 71st Avenue (a private road); culvert is
undersized; also influenced by channel aggradation (see Pr8#)em
fish passage is constrained by culvert at road crossing

Information Sources

Project 210; City staff

Problem No.: 34 BasinlD: PPr6

Primary Issue(s)

Flooding, fish passage, water quality

Problem Description

Jensen's Business Park reach from 74th Avenue (behind Haggen's)
downstream to 204th (by Newell's) is very aggraded due to depositig
large uptream sediment source (left (west) bank failure caused by
constraining stream on east bank with SR 9); deposition may be up
feet thick; disturbed channel also subject to dense growth of invasiv
vegetation (reed canary grass, nightshade); riparartipys by earlier
volunteer groupfave limited survival

Information Sources

1995, 1999, and 2003 assessments, Projects 2, 8; City staff

Problem No.:
Primary Issue(s)

'35

| Basin ID: P-Pr-7
Infrastructure damage, flooding, fish passage

Problem Descripbn

74th Avenue culvert is undersized and is influenced by channel
aggradation (see projectsHr-6 and PPr-8); fish passage is constraine
by culvert

Information Sources

Project 2107?; City staff

Problem No.:
Primary Issue(s)

36

| Basin ID: P-Pr-8
Streambank stabilization, water quality

Problem Description

Channel straightening and confinement caused by design and
construction of SR9, where Prairie Cr drops from Gleneagle down tdg
Kent Prairie, results in chronic bank erosion and sediment recruitme
that is deposited in the lower reach betwekea g g /&4thGasd 204th St
The sediments desty downstream fish habitat, prevent fish passage,
cause stormwater flooding.

Information Sources

City staff
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37 | Basin ID: P-Pr-9

Primary Issués)

Flood mitigation and prevention, water quality

Problem Description

A wetlandwasfilled during the 1980's while redirecting the West Fork
Prairie Creek channel from its original southerly path to Quilceda Cr
north into the Portage/Prairie Creektgys. Arlington Valley Land,
owner, was cowbrdered to remove the fill and restore wetland
vegetation. The Army Corps of Engineers supervised the restoratio
the wetland during November 2000. Bank erosion associated with
subsequent natural adjustnenof the channel (which continues to flow
north to Prairie Cr) and variable success of riparian plantings requirg
repeated treatments in an area 3000 ft long by 50 ft wide. The geol(
Vashon Advance Outwash, which provides for infiltration and also
discharges groundwater as springs. Coho salmon and native cutthrg
trout use the stream, preventing the use of bank armofing.previous
ownerdedicated a majority of these lartdshe Cityastheyno longer
had any commercial use.

Information Soures

City staff

Problem No.: 38a Basin ID: P-Pr-10a

Primary Issue(s)

Flood mitigation and prevention, water quality

Problem Description

Opportunities to mitigate impacts of runoff associated with future
development through wetland acquisition and resitora Prairie
Wetland #H097¢Mid-Elevatior) is still under private ownership and
located directly behind Haggen foods. It is in need of hydrological ¢
vegetative restoration. This wetland has been dedicated to restorati
exchange for buffer avaging through Jensen business park.

Information Sources

Projects 107 through 1117?; City staff

Problem No.: 38 | Basin ID: P-Pr-10b

Primary Issue(s)

Flood mitigation and prevention, water quality

Problem Description

Opportunities to mitigate impacts fnoff associated with future
development through wetland acquisition and restoration. Prairie
Wetland #H1144 is the headwater wetland that occurs just south of
wooden bridge on Crown Ridge Boulevard. This wetland is key to tf
year around base flosupport for Prairie Creek. This wetland will alsc
be very important in protecting Prairie Creek from flashy flows as thg
wetland will act as a reservoir in storing storm flows and metering th
out slowly. The geology of this project is Glacial Till. Taeés no
infiltration which emphasizes the need to protect existing wetlands t
help desynchronize stormwater.

Information Sources

Projects 107 through 121City staff
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4.4.5 Kruger Creek5™ tier basin

The Kruger CreekBtier basin Map 7) containghe eaternmost tributary to upper Portage

Creek within the City. Kruger Creek is about 1.2 miles in length with no known tributaries. The
lower threequarters of the stream digh-bearing the remaining upper reach is a perennial,
nonfishbearing streamUpstream of Kent Prairie Elementary School, from about' Bifeet to

196" Street, Kruger Creek parallels Burn Road in a narrow, deeply incised ravine as the stream
flows at about a 10% gradieoff the till of the Getchell PlateauThe road constrainke stream

tightly against its steep west bank. There are several locations along the stream where the mass
wasting of the side slopes delivers sediment to the channel. Sediment is transported downstream
to the flatter gradient reaches of the basin. Citg maintains a sedimentation basin in the

channel at the outlet of the Burn Road culvert to excavate sediment deposited each year. A rock
cascade at the lower end of this badlowsfish passaghile facilitatingsedimentransport
downstream ofhebasin between Burn Road and 2®&treet NE.

The City and its UGA occupy 189 of the 416 ac
zoned residential (137 acres, or one third of the basin), but the Kruger basin has more area in

high density radential (18%) than in low to moderate density residential areas (15%). Nine

acres (2%) is zoned commercial, and no parcels are zoned for industrial use. Kent Prairie
Elementary School occupies the 3.2 acres of public facilities (<Rfproximately40 acres

(nearly 10% of the basimg part of the BrekhuB8each annexation that is intended to eventually

contain a higkdensity master planned developme@utside of the UGA, the remaining 227

acres (55%) is primarily rural residential with forested laovec. It is possible that residential
development in the County is delivering increasing stormwater runoff to the creek, which is
exacerbating the erosion described above.

Problem Areas: Problemsand opportunities specific to the Krugdtter basinidentified
during the SCP process are identified below.

Problem No.: 39 | Basin ID: P-K-1

Primary Issue(s) Water quality fish habitat

Problem Description| Two old farm lane crossings are obsolete and culverts should be rer|
and the channel bed restored addition, riparian plantings have
occurred along the lower mainstem of Kruger Creek where residenti
and commercial developments on the former Jensen farm site impa
riparian vegetation. Fair to good success planting survival has creg
opporunities to interplant and thus improve shading to reduce strear
temperatures. In addition, the listings of the Chinook Salmon and B
Trout have made the original buffers established on the Jensen Fari
development obsolete. Restoration of adjacentiapareas is necessa
to meet regulations and create properly functioning conditions neces
to facilitate salmon recovery. Buffer averaging opportunities may exi
Information Sources| 1995, 1999, and 2003 assessments, Project 120; City staff

Problem No.: 40 | Basin ID: P-K-2
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Primary Issue(s)

Local flooding, sedimentation

Problem Description

The Kruger Creekuvertunder Stillaguamish Aves reaching end of itg
service life. It is rusting outandneeds replacement

Information Sources

City staff

Problem No.:
Primary Issue(s)

4 Basin ID: P-K-3

Stream restoration, fish habitat, water quality, flooding

Problem Description

Kruger Creek from 207th Street (senior living) downstream parallel t
Stillaguamish Ave is chronically impacted by sedimepiakition from
upstream sources, and is highly erosive due to its channelization wit
relocation of Burn Road. Burn Road was built directly down the ravi
that previously allowed for meandering and sediment storage functic
The resulting high levs of sediment fill the lower channel as the
gradient moves from steep to nearly level. The current condition of
stream results in flooding of BuRoad during heavy rain eventSoho
salmon and cutthroat trout habitat in the stream is also impacted.
Riparian plantings along the stream and Wallace Ponds would need
protected. Wallace Ponds (Twin Ponds) provide an opportunity for f
and sediment storage, and perhapscb#innel habitat. However, the
ponds are not natural and were originallytleseds that were dredged a
number of times before the existing conditions were developed. Th
ponds will rapidly fill with sediment and become an emergent wetlan
sediment from the upland is not first stabilized. The geology is a
combination of Vasho Recessional Marine and Vashon advance. Bq
aquifer recharge and discharge may occur.

Information Sources

Project 112; City staff

Problem No.:
Primary Issue(s)

42 | Basin ID: P-K-4
Local flooding, sedimentation

Problem Description

The Kruger Creekutvert under 207 Streetis reaching end of its servic
life. It is rusting outandneeds replacement

Information Sources

City staff

Problem No.:
Primary Issue(s)

43 | Basin ID: P-K-5
Local flooding, sedimentatigtish passage

Problem Description

Theculvert crossing at Burn Road at the downstream end of the Kru
Creek ravine is under capacity due to excessive deposition of sedim
from upstream sources. Annual sediment removal is required. The
culvert is also undersized for fish passage inahsdromous stream..

Information Sources

City staff SCP modeling resul{see 5.3.3)
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Problem No.: 44 Basin ID: P-K-6

Primary Issue(s) Local flooding, water qualitysedimentation

Problem Description| Unstable side slopes (4,000 ft long x 20 ft Wwided winter road sand in
the Burn Road ravine are chronic sediment sources delivered to anc
through the Burn Road culvert. City crews remove 20 to 30 cubic ye
of debris and soil each year from sedimentation basin downstream (
Burn Road culvert imrder to maintain conveyance capacity of the
channel. Stabilization of the sediment sources is required.
Information Sources| 1995, 1999, and 2003 assessments, Project 3; City staff

Problem No.: 45 Basin ID: P-K-7

Primary Issue(s) Flood mitigation ad prevention, Sediment control

Problem Description| Opportunity to reduce downstream flooding (within City), as well as

reduce sediment recruitment in the downstream ravine, by creating

stage offchannel detention facility near Burn Road and 196theSthat

would reduce peak flows; wetlands in this area should be protected,
perhaps enhanced and enlarged to provide additional natural hydrol
control during storm events.

Information Sources| 1995, 1999, and 2003 assessments, Project 9; City staff

4.5 |1-5 Reach4™ tier basin

The Lower Mainstem segment of the Stillaguamish River, as defined here, includes Portage
Creek (above) and the residual lands along the river between the meander bend abutting SR 530
downstream to the confluence with Port&yek(Map 1, Map 4) This811 acres lies entirely

within the Countyexcept fora small portion othe IslandCrossing annexationlt is generally
undissected by streams, and supports agriculture and rural residential uses. No features of
known importance aridentified for this % tier basin its inclusion provides contiguous and
comprehensive coverage of basins on the south bank of the mainstem Stillaguamish upstream of
the confluence with Portage Creek.

4.6 Old Town Northeast4™ tier basin

The Old Town Nortkast 4 tier basin(Map 8)includes all areas of the Citigat drain to the

South Fork Stillaguamish River betweaagt of the Old Town 4" tier basinand(west of)the

Eagle Creek @tier basin. It includes 1.1 miles of river shoreline, but the Hasindissected by
natural surface drainages, discharging to the river via groundwater or through two outfalls shown
in Table 44.

The 189 acre basin |lies entirely within the C
residential, including 45 acres4®) of high density residential area, much of which is not yet

built. Business/commercial and public uses (Terrace Park and three schools) each occupy about

21 acres (11% each) of the basin. The South Fork floodplain that was formerly part of Country
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Cham Dairywasrecentlypurchasd by the City Although currently zoned low to moderate
density residentiathe current proposal is teseit for parks stream and wetland restoratiamd
riparian enhancements along the river to support salmon recovertg eff

4.6.1 Talcott 58" tier basin

The Talcott &' tier basin discharges runoff from about 67 acres of Old Town Northeast to a 24
inch concrete pipe outfall to the South Fork Stillaguamish River under the Lincoln Bridge on SR
530 near the Seventh Day Adven@iturch. The outfall is estimated to be 30 vertical feet above
the river and drains through a steep riprap bank revetment, reaching the river as groundwater or
perhaps dispersed overland flow. Tiirds of the basin is zoned residential, 3% is in

commerdal use, and 30% of the basin is in public uses (Terrace Park and the schools).

Problem Areas: Problemsand opportunities specific to the Talcofttfer basinidentified
during the SCP process are identified below.

Problem No.: 46 | Basin ID: OTNE-T-1

Primary Issue(s) Water quality, TMDL, ESA

Problem Description| Talcott outfall discharges to South Fork Stillaguamish River with littl
no treatment, resulting in unquantified impacts to river water quality
the City's ability to meet its TMDL an8lSA responsibilities. An
opportunity exists for treatment in a constructed wetland on a forme
dairy.

Information Sources| SCP inventory; City staff

Problem No.: 47 | Basin ID: OTNE-T-2

Primary Issue(s) Water quality, TMDL, ESA

Problem Description| Oppatunity to restore riparian corridor along the South Fork with
benefits including: reductions in water temperature, natural recruitm
of woody debris; deposition of sediment load; and habitat improvem
for salmon recovery, including ESWsted species

Information Sources| 1995, 1999, and 2003 assessments, Project 116; City staff

Problem No.: 48 | Basin ID: OTNE-T-3
Primary Issue(s) Local flooding

Problem Description| Catch basin at toe of cut slope on south side of Division Street at Tq
is easiy covered or clogged by sediment and leaves causing local
flooding.

Information Sources| SCP inventory; City staff
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Table 4-4. Basin Delineation and Outfall Attributes within the Old Town Northeast 4th TierBasin in the SCP Study Area

Basin Tier n™ Tier Outfall
Basin Drainage
4 5 6 Area ID® Area Siz€ Type To' Treatment
(acres) (acres)
Talcott n/a 67 | Talcott 67| 24in. Pipe | SF River| O/W Sep
Broadway n/a 8.8 | Broadway 8.8| 18in. Pipe | SF River| None known
Old Town = —
NE Wrobliski n/a 5.6 | None Inf!ltrat!on
Seventh Day n/a 0.6 | None Infiltration
Residual n/a 107 | None Infiltration
4" tier basin totals 189
@Basin area values apply to the smallest delineated basin shown.

P An outfall is a pint of interchange where stormwater is discharged from City infrastructure to a natural feature, whether river, stream,
wetland, or ground surta.

‘Where outfall I D i s ANoneo, no outfal/l as
9 Area draining to an outfathay be smaller than the nth tier basin that it is contained in.

°Size is pipe diameter in inches (in.), or ditch top width in feet (ft.), or it may be unknown.
" Talcott and Broadway outfalls discharge to the South Fork Stillaguamish River

defined above is |
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Problem No.: 49 Basin ID: OTNE-T-4

Primary Issue(s) Local flooding, conveyance limitations

Problem Description| SCP model results indicate surcharging along 4th St near Clara, ang
Alcazar Ave near Division, 5th, Park Hill, and Gilmamd resulhg
localized floodingduring intense rainfall, when flows surface from cat
basins to flow down slope across roads and properties. Observation
not support model results until January 2009 storm event. Flooding
observed on Gilman near Manhattan.

Information Source | SCP inventory and modeling; City staff

4.6.2 Broadway5" tier basin

The Broadway 8 tier basin drains 8.8 acres of Old Town Northeast to aimdi8concrete pipe

outfall to the South Fork Stillaguamish River near the north end of Broadway Avenue. The
outfdl is estimated to be 10 vertical feet above the riverbed and 50 feet from the low flow
channel. It drains via a small channel through shrubs toward the river, but generally small flow
volumes have been observed to infiltrate in sandy sediments. Dughngver flows, the outfall

is only a short distance from the water. The pipe from Broadway Avenue to the outfall is passes
under a garage at the north end of the street. About 1.4 acres of the basin (15%) is zoned high
density residential; the remainidgb acres (85%) is in commercial use.

Problem Areas: Problemsspecific to the Broadway'&ier basinidentifiedduring the SCP
process are identified below.

Problem No.: = | Basin ID: OTNE-B-1

Primary Issue(s) Water quality, TMDL, ESA

Problem Deséption | Broadway outfall discharges to South Fork Stillaguamish River with
or no treatment; impacts river water quality and City's ability to meet
TMDL and ESA responsibilities

Information Sources| SCP inventory; City staff

4.7 Eagle Creekd™ tier basin

The EagleCreek 4 tier basin(Map 9) drainsnortherly to the South Fork Stillaguamish River

along the eastern margin of Old Town. The headwaters of Eagle Creek and its tributary, Indian
Creek, drain steeply from the northern end of Burn Hilho $outh Fork Stillaguamish

floodplain, then flow through low gradient meanders, wetlands, and channelized reaches to its
confluence with the South Fork near the northeast corner of the City. Total stream channel
length is about 4.64 miles, including 3.8dles (78%) of fiskbearing stream@lable 35).

Another important stream feature within this basin is the 2007 implementation of a stream
restoration project on the South Fork floodplain. Objectives include habitat enhancement
through meander constiimn, and longterm temperature reduction through riparian planting.
The project was a cooperative effort between local landowAdisgton School District,
watershed groups, and the City.
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The basinbds 657 acres ar e @&%),ntsUGA (L@dcres,ilé%),i n t h
and Snohomish County (177 acres, 27%). The City has zoned 149 acres (23%) of the basin for
residential use, including 21 acres (3%) of high density residential area. Approximately 374

acres of the 657 acres (57%) inttesnar e wi t hin the Cityods UGA.
services) compose 7.6 acres (1%), and schools and parks 30 acres (5%).

A significant portion of the basin under City jurisdiction (294 acres, 45%) has not had zoning
assigned.Much of this unzonedrea is thdrekhusBeach annexation and is intended to be a
receiving area within the Transfer of Development Rights Program (TDR) instituted by the City
and Snohomish County. Currently rural residential with predominately forest cover, it is
intended & be a master plan neighborhood withbraliminary projection of 1,808ingle family
residences and some small businesses.

Outside the UGA, Snohomish County governs 177 acres (27%) of the basin in rural residential
and agricultural land use generallyisplong Tviet Road. To the north, nearly all of the basin is

in agriculture, with an emphasis on pasture. To the south, adjacent to the UGA area designated
as a TDR receiving area, are a number of rural residential parcels that are predominately
forestel.

Two stormwater outfalls to streams are known to occur within the bEsiole(45). One of the
outfalls is an overflow pipe from a detention pond that discharges to Eagle Creek during large
storm events after storage in the pond has been fully atiliZ&ée range of design storms for
which the pond has been constructed has not been evaluated.

Problem Areas: Problemsand opportunities specific to the Eagle CreBkiér basinidentified
during the SCP process are identified below.

Problem No.: = | Basin ID: E-1

Primary Issue(s) Water quality, TMDL, Fish habitat

Problem Description| High density development in the BrekhBsach annexation (a receivin
area in the City under the TDR program) and boild in other areas in
the UGA will put significat pressure on the stream, including the
potential for increased runoff into Eagle Creek; many wetlands in the
system still need to be delineated; steep slopes could become sedin
sources; water quantity and quality control measures may be neede
redwce the potential of impacts to Eagle Creek and the South Fork
Information Sources| SCP inventory; City staff

Problem No.: | Basin ID: E-2
Primary Issue(s) Fish passage

Problem Description| The Tviet Rd culvert on Indian Creek (tributary to Eagle Créeek
considered a complete barrier to fish passage (Coho salmon and trg
Area fish biologists consider this culvert a high priority for replaceme
The BrekhusBeach annexation will discharge runoff to Eagle Creek.
Information Sources| 1995, 1999, ath 2003 assessments, Project 118; City staff
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Table 4-5. Basin Delineation and Outfall Attributes within the Eagle Creek 4th Tier Basin in the SCP Study Area

Basin Tier n™ Tier Outfall
Basin Drainage
4 5 6 Area ID® Area Siz€ Type To Treatmert
(acres} - (acres)
n/a n/a 215" St n/a n/a Pipe | Stream | None known
Eagle Creek n/a n/a 657 Tviet Rd n/a 12 in. Pipe | Stream D-O
4" tier basin totals 657

aBasin area values apply to the smallest delineatsia shown. (No B or 6™ tier basins have been delineated within Eagle Creek.)
® An outfall is a poinbf interchange where stormwater is discharged from City infrastructure to a natural feature, whether river, stream,

wetland, or ground surte.
‘Whereout f al | I D i s ANoneo, no outfall as defined above is knoy

d Area draining to an outfall may be smaller than the nth tier basin that it is contained in.

®Size is pipe diameter in inches (in.), or ditch top width in feet (ft.), or it may be wnkno

"Water quality treatment BMPs can include-witer separators (O/W Sep); infiltration, with overflow to outfalDj detention pond or
vault, with overflow to outfall (BO)
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Problem No.: 53 Basin ID: E-3

Primary Issue(s)

Fish passage

Problem [escription

The Tviet Rd culvert on Eagle Creek is a fish passage bar@oho
salmon and trout. The Brekhi&®ach annexation will discharge runoff
Eagle Creek.

Information Sources

City staff

Problem No.: ' 54a Basin ID: E-4a

Primary Issue(s)

Fishhabitat, Water quality, Flood prevention and mitigation

Problem Description

Wetland enhancement opportunities in lower Eagle Cjd&kland
#SHO0888 provide resource benefits to fish and water quality, and stc
and treatment of flood flows from upstire development in the improve
wetlands. This naturally occurring acre wetland immediately north o
town has partiajl restored to provide improvedaring habitat for
salmonids.The Eagle creek stream chanbelow has also been partial
restored g the Stillaguamish tribe. Juvenile salmonids continue to u
the channelized stream but its habitat is limited. The land continues
very wet and severely limits the use. This wetland system is located
the floodplain on Young Alluvial soils.

Information Sources|

1995, 1999, and 2003 assessments, Project 115; City staff

Problem No.: 54b Basin ID: E-4b

Primary Issue(s)

Fish habitat, Water quality, Flood prevention and mitigation

Problem Description

Wetland enhancement opportunities in loweglEa&Creel(Clay Cliff
Ponds #SH086(rovide resource benefits to fish and water quality, &
storage and treatment of flood flows from upstream development in
improved wetlands. This 2&cre wetland is located in an old oxbow o
the South Fork Stillguamish. It is frequently inundated by minor rive
flooding events. It is located downstream from the channelized aree
created by the High School Agriculture department in the late 1960s
project E4a), and upstream of the lowest reach through thaaf&ra
dairy farm before its confluence with the South Fork. The open watg
wetland is in good condition but is occasionally impacted by poache
entering from the upstream and downstream areas. There is a varig
wildlife living in the wetland inclding deer, beaver, coyotes, skunk,
water fowl, fish, and hawks. This wetland is located in the floodplain
young alluvial geology. The water table is very close to the surface,
the hydrology is augmented by springs.

Information Sources

1995, 1999and 2003 assessments, Project 117; City staff
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4.8 Burn Road Creek4™ tier basin

The west bank of the South Fork Stillaguamish River upstream of its confluence with Eagle
Creek is completely outside of the Giwithihnds UGA
the Citydés future planning area, and since it
South Fork Stillaguamish Rivers near the City, the City has mapped‘asea Basin the Upper

South Fork Stillaguamish River. It contains twbtier basins, an unnamed tributary to the

South Fork originating along Burn Ro@dap 10) and the intermediate lands along the west

bank of the South Fork from this tributary down to Eagle C(dtdps 1, 9 andLO).

In this document, thetherwise unnametlibutary stream is called Burn Road créblap 10).

The stream discharges to the South Fork across from River Meadows Park (which is on the east
bank). Total channel length is nearly 6 miles, and includes 4.7 miles (79%)-bé&#tsimg

streams, 0.3 mik(5%) of perennial nonfishearing streams, and 0.9 miles of intermittent
nonfishbearing stream@able 35).

This rural residential®tier basin is 1,633 acres in size and is dominated by forest and smalll
farm pastures under Snohomish County judtdn. Because most of the basin is situated on
glacial till or has a shallow depth to bedrock, all of the soils have a moderate to high potential to
generate runoff during storms (Tableg;4-4).

No stormwater inventories are known to exist in tlasib, but most outfalls are likely to be
ditches draining roads and small roadside areas.

4.9 Tviet Loop Reach4™ tier basin

This 4" tier basin contains lands draining to the South Fork Stillaguamish River between the
unnamed Burn Road creek (see previgasion) and Eagle CregMaps 1, 9, and 10 The

basinés 683 acres |ie entirely within Snohomi
and support rural residential and agricultural uses. The area is likely to be evaluated for
development by theity during future planning efforts, and is included to provide evaluation of
contiguous basins in and adjacent to the City.

No stormwater inventories are known to exist inThiet Loop ReacH™ tier basin, but most
outfalls are likely to be ditchesalning roads and small roadside areas.

4.10 Middle Fork Quilceda Creek 4™ tier basin

The previous nine"itier basins, totaling 17,756 acres, or 70% of the 25,448 acre SCP study
area, are all within the Stillaguamish basin {didr basin as per Secti@1.3). These basins
include about 4,009 acres within the City and its UGA, or more than 62% of the 6,425 acres
under City jurisdiction.

One 4" tier basin, Middle Fork Quilceda Creek, contains 7,692 acres, or 30% of the SCP study
area, and is the onlyakin in the study area to drain to ti&t@r Quilceda Creek, part of the
Snohomish River*ltier basin(Map 1) The City occupies about 2,416 acres of the Middle Fork
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Quilceda, or about 38% of the Ci'ttigrbasinipuri sdi c
second in total area to Portage Creek (12,362 acres).

Three &' tier basins have been delineated within the Middle Fork Quilceda Cfeé Hasin:
Edgecomb Creek, Heyho Creek, and Mainstem Middle Fork Quilceda Qralelle 46). Most

of the City and its UGA within this"tier basin are contained within the Edgecomb Creek and
Heyho Creek 8 tier basins (1,135 and 1,266 acres, respectively). Only about 16.2 acres under
City jurisdiction within the Mainstem Middle Fork Quilceda Creekiba

Total stream length in the basin, including tributaries, is approximately 21.6 irelele (35).

About 12.9 miles (60%) are known to bear fish or provide fish habitat. Another 1.6 miles (7%)
are perennial nonfishearing streams, and 5.6 mile$%&) are intermittent nonfishearing

streams. Just over 1.5 miles of streams (7%) have not yet been cla3sibel35).

Both Edgecomb Creek and Heyho Creek have their headwaters within the City. Large areas of
the basin within the City, such as theport and the Smokey Point neighborhood are undissected
by streams.

Less than on¢hird of the &' tier basin is under City jurisdiction and is zoned as follows:

residential (649 acres, 8% of the basin); commercial (543 acres, 7%); industrial (567 %dre

public (576 acres, 7%), and not zoned (81 acres,(Téble 312). The Cityds publi
include Aviation Flightline open space and one school. Snohomish County and the City of

Marysville share jurisdiction for the remaining 5,276 acres (69%eofl" tier basin). This area

has been in rural residential and agricultural land use, but is generally developing quite rapidly.

Numerous stormwater outfalls to streams occur within the basin as shdabl@é46. Many of

the outfalls are overflowipes from detention facilities that discharge to streams during large
storm events after storage in detention ponds or the soil has been fully utilized. The range of
design storms for which these facilities has been constructed has not been evahat€dy

also relies heavily on infiltration systems for stormwater management on private parcels in this
4" tier basin. Shallow depths to groundwater associated with a groundwater divide that parallels
172" Street are frequently problematic in designstgrmwater control for development

activities inthe southern portion of thigcinity.

continued
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Table 4-6. Basin Delineation and Outfall Attributes within the Middle Fork Quilceda 4th Tier Basin in the SCP Study Area

Basin Tier n™ Tier Outfall
Basin Drainage
4 5 6 Area ID® Area Siz€ Type To Treatment
(acres) (acres)
Mainstem 718 Crown n/a n/a Pipe | Stream D-O
Edgecomb Gale n/a n/a Pipe | Stream D-O
Gleneagle 1 n/a 16 Pipe | Stream O/W Sep
Gleneagle 2 n/a 12 Pipe | Stream O/W Sep
Gleneagle 3 n/a 12 Pipe | Stream O/W Sep
Gleneagle 4 n/a 12 Pipe | Stream O/W Sep
Gleneagle 5 n/a 18 Pipe | Stream Wetland
overflow
Gleneagle 6 n/a 12 Pipe | Stream O/W Sep
Gleneagle 7 n/a 12 Pipe | Stream O/W Sep
Gleneagle 8 n/a 24 Pipe | Stream D-O
Gleneagle 9 n/a 12 Pipe | Stream O/W Sep
Gleneagle 10 n/a 15 Pipe | Stream O/W Sep
. Gleneagle 11 n/a 15 Pipe | Stream O/W Sep
MF Quilceda  Edgecomb Gleneagle Branch 400 Gleneagle 12 n/a 30 Pipe | Stream D-O
Gleneagle 13a n/a 12 Pipe | Stream O/W Sep
Gleneagle 13b n/a 12 Pipe | Stream O/W Sep
Gleneagle 14 n/a 18 Pipe | Stream D-O
Gleneagle 15 n/a 16 Pipe | Stream None
Gleneagle 16 n/a 16 Pipe | Stream O/W Sep
Gleneagle 17 n/a 6 Pipe | Stream None
Gleneagle 18 n/a 18 Pipe | Stream None
Gleneagle 19 n/a 12 Pipe | Stream None
Gleneagle 20 n/a 12 Pipe | Stream None
Gleneagle 21 n/a 30 Pipe | Stream D-O
67" Ave 1 n/a 24 Pipe | Stream D-O
67" Ave 2 n/a 24 Pipe | Steam D-O
67" Ave 3 n/a 18 Pipe | Stream | O/W Sep
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BNSF n/a 20 Pipe | Stream D-O
1729st 1 n/a 18 ft | Ditch | Stream None
1729 St 2 n/a 8 ft Ditch | Stream None
172 St 3 n/a 11ft | Ditch | Stream None
Gleneagle 22 n/a 18 Pipe | Stream D-O
Incline n/a NA Pipe | Stream D-O
McPherson Branch 300779514 n/a 8 ft Ditch | Stream None
67”: Ave 4 n/a 12 Pipe | Stream None
51°1 n/a 12 Pipe | Stream None
Shoultes Channel 358 Turf n/a 20 ft Ditch | Stream None
Country 1 n/a 22 ft Ditch | Stream None
Heyho Lower Heyho 1,461 | Country 2 n/a 12 ft Ditch | Stream None
Country 3 n/a 14 Pipe | Stream D-O
Upper Heyho 1,063| None Infiltration
M%ﬁggjg’m n/a 3,392| None in City
4" tier basin totals 7,692

@Basinarea values apply to the smallest delineated basin shown.

P An outfall is a poinbf interchange where stormwater is discharged from City infrastructure to a natural feature, whether river, stream,
wetland, or ground surta.

‘Wher e out f alnbooutfdd asidefined abovea is known to exist.

9 Area draining to an outfall may be smaller than the nth tier basin that it is contained in.

°Size is pipe diameter in inches (in.), or ditch top width in feet (ft.), or it may be unknown.

"Water quality teatment BMPs can include: ailater separators (O/W Sep); infiltration, with overflow to outfalDji detention pond or
vault, with overflow to outfall (BO)

90nly about 16 acres of this area are within the City or its UGA and there are no knows.oifadt of this area is within Snohomish
County, or the City of Marysville or its UGA.
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4.10.1 Edgecomb Creek™ tier basin

Edgecomb Creek begins as two branches within ravines in the Getchell Riatbaaf, which

drop steeply to the low relief of the Mawke Troughwhere they joifMap 11). The northern
channel, called the Gleneagle Branch in this assessment, drains much of the Gleneagle
subdivision north to near 18&treet, where it turns south, paralleling the BNSF railroad south
to 1729 Street. e low gradient segment along the railroad is intermittent for much of its
length, including its crossing under 17Street near 63Avenue. The southern channel, called
the McPherson Branch in this assessment, drains the Gle(@&glgewood area), Ekgrest
View, and The Crossing at Edgecosubdivisiors, 172" Streetand aeaswithin the UGAand

the Countysouth of172" Street, west to 87Avenue It is a perennial channel for its length
along 172° Street and extending downstream undét AvVenue andthe BNSF railroad Both
branches meet in the existing pasture south of%&fi west of 67 Avenue, and then continue s
along lot lines to the south and wdegving the City as a perennial streaouth of Crown
Distributing near 58 Avenue

The5™ tier basin includes about 5.6 miles of stream, including 3.1 miles of fish bearing streams,
1.1 miles of perennial nonfidhearing streams, 1.4 miles of intermittent nonfiglaring streams.
Within thelow gradientreachesn the Marysville TroughEdgecomb Creelas historically
extensively channelizeslong property boundariés promote drainage.

The City and its UGA occupy, 1350 f t h e 7B6aces ¢W%h)s Thé City has zonegB7
acres 22%) of the basin residential, includiagmajority of the Gleneagle neighborhood, a
master planned development that contains a golf course adjacent to the stream. 542other
acres 80%) are zoned commercial and industrial, 488 acres (%) are zoned as public areas
such as schoolsAbout 80.5 acregunder 5%) of recently annexed area south of132eet
along the McPherson Branch have not yet been zoBetside of the UGA, the remainirtg1
acres 86%) is entirely rural residential with land cover predominately in pastueearea is
anticipatedo include residential, commercial, and industtie¥elopment irthe foreseeable
future.

Problem Areas: Problemsand opportunities specific to the Edgecomb Créties basin
identifiedduring the SCP process are identified below.

Problem No.: | 55 | Basin ID: MFQ-E-1
Primary Issue(s) Flooding conveyance

Problem Description| Flooding in the vicinity of 67th Avenue and 188th Street (e.g., HCI S
associated with the Gleneagle Branch of Edgecomb Creek has bee
problem since construction in the Géagle neighborhood began.
Drainage improvements, including construction of an overtiow
infiltration pond circa 2000, appear to have mitigated many of these
problems. Conveyance issues persist, however, including flooding (¢
67th Avenue and HCI Steel the January 2009 storm. A number of
issues may contribute to the flooding, including, but not limited to:
restrictions from undersized culverts at 182nd St, a BNSF RR siding
unmaintained ROW at ~177th, Lumberman's, and 172nd Street; an
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unmaintainedind aggrading channel almost entirely within BNSF RR
ROW:; various unmaintained private storm facilities along the chann
south (downstream) of 188th St; reduction in infiltration pond efficier|
through time NW of 67th Ave and 188th St; and possible ftmreases
associated with development and/or loss of stormwater storage due
lack of storm structure maintenance in the Gleneagle neighborhood
problem statement addresses the culvert at 182nd St.

Information Sources

1995, 1999, and 2003 assessisProject 13, SCP inventoryCity staff

Problem No.:
Primary Issue(s)

' 56 Basin ID: MFQ-E-2

Flooding, conveyance

Problem Description

See Prob No 55 (Basin ID MFBR-1). This problem statement addresg
the culvert under the BNSF siding.

InformationSources

1995, 1999, and 2003 assessments Project 13; SCP inventory; City

Problem No.: |
Primary Issue(s)

57 | Basin ID:
Flooding, conveyance

MFQ-E-3

Problem Description

See Prob No 55 (Basin ID MFBR-1). This problem statement addresg
the culvertin the unmaintained ROW at about 177th, just downstrear
the BNSF siding.

Information Sources

1995, 1999, and 2003 assessments Project 13; SCP inventory; City

Problem No.:
Primary Issue(s)

58

| Basin ID:
Flooding, conveyance

MFQ-E-4

Problem Desgption

See Prob No 55 (Basin ID MFBR-1). This problem statement addresg
the maintenance of the channel adjacent to the railroad.

Information Sources

1995, 1999, and 2003 assessments Project 13; SCP inventory; City

Problem No.: |
Primary Issue(s)

59a | Basin ID:
Flooding, conveyance

MFQ-E-5a

Problem Description

See Prob No 55 (Basin ID MFBR-1). This problem statement addresg
the conveyance of flows under Lumberman's and 172nd Street. On
possibility may be to abandon the existing Lumbermanite and re
direct the channel due south under 172nd St at a new location.

Information Sources

1995, 1999, and 2003 assessments Project 13; SCP inventory; City

Problem No.: |
Primary Issue(s)

59b | Basin ID:
Flooding, conveyance

MFQ -E-5b

Problem [escription

See Prob No 55 (Basin ID MFBR-1). This problem statement addresg
the conveyance of flows under Lumberman's and 172nd Street. An
possibility may be to upsize the crossings under Lumberman's and ]
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St at their existing locations.
Information Sources| 1995, 1999, and 2003 assessments Project 13; SCP inventory; City

Problem No.: ' 60 Basin ID: MFQ-E-6

Primary Issue(s) Flooding, conveyance, fish passage

Problem Description| The culvert on the McPherson Branch of Edgecomb Creek timele
BNSF railroad is undersized and contributes to flooding southeast o
Avenue and 172nd Street, causing overflow along 67th Ave south tc
152nd St. The culvert is also a partial barrier to fish passage during
events.

Information Sources| City staff

Problem No.: 61 BasinID: MFQ-E-7

Primary Issue(s) Flooding, conveyance, fish passage

Problem Description| Culvert under 67th Ave near McPherson Road has inadequate
conveyance, or inadequate downstream conveyance, contributing td
overflow alorg 67th Ave south to 152nd St. The culvert is also a par
barrier to fish passage during these events.

Information Sources| City staff

Problem No.: 62 | Basin ID: MFQ-E-8

Primary Issue(s) Fish habitat, stormwater impact mitigatj@guifer protection

Problem Description| Opportunity to relocate Edgecomb Creek downstream of confluence
Crown Development property in order to accommodate industrial
development while improving channel conditions, evajuality and
riparian habitat.Current proposal ia stream corridor paralleling the
BNSF railroad. This large area was annexed into the City of Arlingtol
and zoned industrial in the early 2000s. Over 90% of this site is ma
of hydric soils and historically experienced frequent periods of floodi
The conversion to agriculture over the last century partially drained {
wetland by ditching the site and channelizing Quilceda Creek, result
in poor habitat conditions. The landowners wish to develop the site \
will require mitigation and presentsstoration opportunities. The
geology is Vashon Recessional, but the high groundwater table doe
allow for infiltration. This is a recharge area of the Marysuville trough
aquiferup-gradientof city wells at the airport.

Information Sources| 1995, D99, and 2003 assessments, Projects 114; City staff
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Problem No.: G Basin ID: MFQ-E-9

Primary Issue(s) Water quality, Fish habitat, aquifer protection

Problem Description| The turf farm and other commercial facilities south of the airport
generates eessive sediment and perhaps other water quality impac
when the turf is removed in large quantities. These releases have
potential to violate water quality standards in the intermétiest
perennial channel (ditch) on the east side of 51st Avenue I{8sou
Road}-a tributary to Edgecomb Creek, which conta@@hoand chum
salmon-and are regulated under an NPDES General Industrial perm
the Arlington Municipal Airport (landowner).

Information Sources| SCP inventory; City staff

Problem No.: 64 | Basin ID: MFQ-E-10
Primary Issue(s) Flooding, water quality, aquifer protection

Problem Description| The area along 172nd Street NE between SR9 and Smokey Pt Blvd
experiencing significant development. Runoff in this area infiltrates
when groundwater lel®are low; however, the groundwater is shallov
during winter months and limits the ability to dispose of surface watg
through infiltration. Depths to water table of less than 5 ft limit soll
treatment for water quality and increases risk of groundwater
contamination in the aquifer and municipal wells serving Arlington.
Runoff that cannot percolate into the ground instead flows overland
the south and east to Edgecomb Creek, Shoultes Road channel, or
Creek. A regional approach to stormwater mansagd for lands outside
of the WSDOT ROW may be warranted. City of Marysville has
prepared an assessment for industrial properties located within
Marysville city limits near Smokey Pt that may affect Arlington.
Arlington should evaluate its interests mivance of regional
transportation improvements.

Information Sources| 1995, 1999, and 2003 assessments Project 14; City staff

4.10.2 Heyho Creels™ tier basin

TheHeyho CreeKformerly Smokey Point Channddasin occupiethe southwest corner of the
City, includng the Smokey Point neighborhood annexed by the Citp8®(Map 12). Heyho
Creek initiatesn the outwash soils of Marysville Trough and flows intermittently as it crosses
the City boundary (dry for at least two months from August to October). Theibelsides

about 5.8 miles of stream, including 2.6 miles of fish bearing streams, 1.7 miles of intermittent
nonfishbearing streams, and another 1.5 miles of streams that have not been claA&ified.
thelow gradientreachesn the Marysville TroughHeyhoCreekwas historically extensively
channelizedilong property boundari¢és promote drainageOnly about 1/3 of a mile an
intermittent noAfish bearingeachlies within City jurisdiction It is associated with the wetland
area east of Navy ising on 168 Street, and just south of the proposed ¥alt site. (Note

that Snohomish County GIS indicates the reach isfisbrnbearing; recent reports prepared for
Wal-Mart indicate it is fish bearing)Most of this &' tier basin is largely undissted by streams.
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Soils generally promote infiltration of stormwater. Some older Smokey Point neighborhoods
have had infiltration systems, but this was in part duetter desigof the systemsWal-mart

is building an infiltration system and a detentpond in this basin under the guidance of the
2001 Stormwater ManuglEcology2001). The pond overflow pipe will outfall to Heyho Creek.

The City and its UGA occupyoriea | f of t he basinds 2,524 acres
(10%) of the basi residential, 552 acres (22%) are zoned commercial and industrial, and 452

acres (18%) are zoned as public areas, including Aviation Flightline and parks. Outside of the

UGA, the 1,258 acres (50%) is under the jurisdiction of the City of Marysville aokdgnish

County, and includes a composite of residential, commercial, rural residential, and agricultural

land uses that are rapidly being develbp

Problem Areas: Problemsand opportunities specific to the Heyho Cre&kiér basinidentified
duringthe SCP process are identified below.

Problem No.: ' 65 | Basin ID: MFQ-H-1

Primary Issue(s) Aquifer Protection Infrastructure design

Problem Description| Svrjcek(2003 indicates significant groundwater contribution to flows
Edgecomb and Heyho Creeksan area where shallow depths to
groundwater persist, and where the groundwater divide (between th
Stillaguamish and Snohomish basins) is not understood; stormwatel
infiltrate may be inadequately treated prior to discharge to streams g
wetlands, or macontaminate wells located in this vicinity.
Information Sources| Svrjcek(2003; Pacific Groundwater Group (2007); SCP invent@wy

staff
Problem No.: ' 66 | Basin ID: MFQ-H-2
Primary Issue(s) Water quality

Problem Description| Apart from basic otwater separation, runoff from 166th Street
discharges untreated to Heyho Creek (identified as impaired for fecq
coliform and dissolved oxygen in the Lower Snohomish Tributaries
TMDL); water quality treatment in ditched channel is not understood
impactsstreamwater quality and City's ability to meet its TMDL and
ESA responsibilities.

Information Sources| SCP inventoryCity staff

Problem No.: 67 | Basin ID: MFQ-H-3
Primary Issue(s) Infrastructure unknown

Problem Description Parts of the stormwater system3mokey Point, annexed by the City i
1999, are without abuilts, and inventory efforts in this lovelief area
did not establish adequate invert elevations, nor the location and fur|
of one or more infiltration systems
Information Sources| SCP invatory; City staff
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68 | Basin ID: MFQ-H-4
Conveyance, flooding due to beavers

Problem Description

Beaver activity regularly disrupts storm conveyance at locations
throughout the Cityincluding Heyho Creek and most of the era
streamgPrairie Edgecomb, and Eagle Creeks).

Information Sources

City staff
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5 HYDRAULIC, HYDROLOGI C, AND WATER QUALITY MODELING

Three types of hydrologic and hydraulic modeling were complatedlected areaturing the
preparation of the SCPThese analyses are summarized as follows and further described in this
section.

1 Runoff and Hydraulics: Estimation of runoff from a drainage area and flow routing
through a network of drainage facilities.

1 Runoff Only: Estimation of runoff from a draina@rea to determine order of magnitude
conveyance sizing.

1 Water Quality Analysis: Pollutant load modeling to compute average annual pollutant
loading based on land use in a drainage basin.

Runoff and Hydraulics modeling was used to evaluate the hydralqgiocesandhydraulic
capacity within larger drainage basins, areas with known drainage problems, or neighborhoods
where little is known about the stormwater infrastructure.

In order to efficiently predict stormwater runoff and route flows througtiegisonveyance
networks, a simulation program wa XPsweavg d . XPo
was selected to conduct these analyses because of its ability to:

1 Calculate runoff from pervious and impervious surfaces,
1 Perform dynamic flow routing, and

1 Simulate backwater conditions, surcharged flow, and urban systems containing both
culverts and open channels.

XPswmm was originally based on the EPA SWMM program. Its computational accuracy and
reporting capabilities have been improved, and it has &ggroved by the Federal Emergency
Management Agency under multiple categories. Modules of the program that were used in this
analysis are the RUNOFF module, which predicts the flow and volume of runoff over the course
of a storm event, and the HYDRAULIG8odule, which models flow through drainage facilities
such as culverts, ditches and storm drains.

To compute RUNOFF, the model requires the following types of information: rainfall,
topography, land use (for percent impervious surface), soils (for romafécteristics) and
drainage system data. The sources of this information are described in the Hydraulic Model
Technical Memorandumnodeling RS Corporation2006b)The hydrologic or runoff model

for each basin was performed for a series e@dr desyn storm events, including they2ar,
10-year, 25year and 10§ear events. A more detailed description of these modules and of the
modeling assumptions is provided in the technical memoramdodeling URS
Corporation2006b)
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For HYDRAULIC routing, a stan drainage network was constructed within the model which
was built using rim and invert elevations for storm drains; pipe diameters for storm drains and
culverts; and invert elevations and geometry for ditches. Once the model network was
established, @ estimated runoff flows were routed through the system. Flooding and surcharge
information were noted and compared against existing or known problems. New flooding
identified by the model was verified with the City knowledge and experience of the storm
drainage system.

Runoff Only model analysis was performed for several drainage basins to estimate peak flows
within a drainage basin. Estimated flows were then used to providefrtiiamb culvert sizes
for road crossings.

Water Quality Modeling ofpollut ant | oads for this SCP is base
described by the Center for Watershed Protection (CWP). The model, also used by Ecology for
pollutant load modeling, is implemented in a spreadsheet that computes average annual pollutant
loadingbased on land use in each basin. The model uses average annual precipitation, runoff
coefficients, and pollutant loading rates for various land use (zoning) categories documented in

the literature to predict the water quality of stormwater runoff. A rdetailed description of

this modeling and assumptions is provided in the Water Quality Loads Model Technical
Memorandun{URS Corporation 2006a)

5.1 ModeledBasins

Hydrologic, hydraulic, and water quality modeling was conducted for this SCP foash®s
shown inTable 51.

Table 5-1. Modeling approache$ applied to City Arlington basins for this SCP

Basirf Model
A Tier 5t Tier HYDRAULICS and RUNOFF Water
RUNOFF Moduled | Module Only | Quality*
Old Town Butler X X
Haller Park X
Centennial Trail X
March West X X
Other March Cr X
Portage Upper Portage X X
Prairie X X
Kruger X X
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Lower Portage X
Eagle None X
Old Town NE | Talcott X X

Broadway X
Tviet Loop None X
ReacR
Middle Fork EdgecombGleneagle X X
Quilceda Br (6" Tier)

! Seeintroductorytextunder Section %or additional information.

2 See basin hierarchy defined in Sect®h.3.

®*The HYDRAULICS and RUNOFF modul es a
‘Water quality modeling implements t
®*Model ed as basihe fAJordano

astmiv)- of XPbéds Sto
enter for Water

The remainder of Section 5 provides basin specific results of the hydraulic modeling (RUNOFF
and HYDRAULICS modules, Section §,2ydrologic modeling (RUNOFF module only,

Section 5.3), and water quality modeling (Section 5.4). Any problem areas identified by the
modeling and existing known problem areas (Section 4) are ranked using the criteria presented in
Section 8. Section presents potential solutions to these problems as a number of prioritized
projects.

5.2 Basin SpecificHydraulic Modeling Results

An XPswmMmm model was developed to determine peak runoff, route storm water, and to evaluate
the drainage network for four 5th tieasins: Butler, West, Talcott (which together compose

most of AOIld Towno), and Edgecomb/ Gl eneagl e.
Arlington staff either because of known drainage problems, the size of the watershed, or because
little was known abut the stormwater infrastructure in some of the older neighborhoods.

The model network, a schematic of pipes and nodes, was constructed using aerial photography,
City-provided GPS data, survey data, andbait drawings(URS Corporation2006b)

Hydrologic inputs to this system include peak runoff from areas within each basin delivered to
nodes on the pipe network. Modeled storms include th&02 25-, and 100year 24hour return
frequencies; corresponding precipitation for these storms totals217803.20 and3.75 inches,
respectively(URS Corporation2006b)Because the Old Town neighborhood is nearly fully
developed, only one modeling scenario representingdwiilconditions was modeled.

5.2.1 Butler 5" Tier Basinand West 8 Tier Basin

The Buter and West th tier basins were represented in one model. The Buitidieb basin

collects stormwater for the core of Old Town and discharges it to the Stillaguamish River at the
Butler property just west of the city limits at the north end of toWne Wes#th tier basin

collects stormwater along West Avenue betweelS3reet and Maple Street and discharges it to
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the ground in the headwaters of March Creek, a tributary to the middle mainstem Stillaguamish
River (as per Section 3.1.3). Basin ch&egstics are presented AppendixC.

Water within the drainage area is primarily conveyed within storm drain lines ranging from 12 to
36 inches in diameter. No open channels or ponds were included in the Gudett invert
elevations, lengths andatheters were referenced from GPS dataastalilt drawings provided

by theCity and survey data collected for the project.

Hydrology wasestimatedor the2-year, 10year, 25year, and 106/ear 24hour storms. Peak
flows were routed through the coneege network andreas with flooding and capacity issues
wereidentified for future stormwater drainage system upgrades.

The model results identifiecbnveyancgroblems in the following locations:

Storm drain along Lenore Avenue, near East 2nd Sineedlel referenceBE-09);

Storm drain along First Street, between Gifford and Lenore Avenued (Bihd BE11);
Trunk line along SFO near Burke Avenue (DNJ5);

Storm drain along West Division Street, near North Dunham Avenue{D¥

Storm drain along S W& Avenue , south of E 3rd Street{@¥); and

= = =2 4 -4 -

Storm drain along S Olympic Avenue, north of Maple Street-@2).

The duration of the flooding in minutes during thelur period as well as the volume of flood
water in cubic feet and acfeet are reportesh Table 52.

Flooding concernat BE-09, BE10, BE11, and DMO5 havepreviouslybeen identified in the
1995, 1999, and 2003 assessment reports and the City has planned projects to resolve these
issues. The problems at BB, BE10, and BEL1 areincorporated into Problem Statement 1,
and theproblem at DMO5 has been included in Problem Statemef8é&ttion 4.1.1)

The model indicated flooding issues at EIM during the 1§/ear storm event, which is a
significant event. Downstream of the DM manlole, the slope becomes flatter and the pipe
decreases from a Zdch to a 21inch diameter. These two reductions in the stormwater
conveyance performance potential triggered the model to detect flooding duringytbar10

storm. The Cityintends tamonitor and record observations in this area during and following
storm events to determine if additional modeling, and potentially upgrading the stormwater
system, at this location is necessafis segment has also been included in Problem Statement
2.

The model indicated a problem at-99 due to an uphill pipe segment.id believed thathis
resultoccurred due to incorrect elevation data. According to the modéb Will flood during
the 2year, 24hour storm eventThe Citymay monitorthis segmenhduring higher storm
frequencies to determine if a problem exists.
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The model estimated that &322 will flood during the 18/ear storm eventThe Olympic line is

a new storm drain that was recently installed. The new line has an overflow structuhenear t
intersection of % Street and Olympic Avenue. High storm flows within the Olympic line are
allowed to overflow into the existing line (model reference: BD) that runs north, down the alley
between Olympic and West. Information on this structure isvetitknown and the model

could be improved with added information. No new problems are expected nor have been
reported within the Olympic storm drain line.

continued
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Table 5-2. Hydraulic Model Resultsi Butler and West 5th Tier Basirs Flooding Summary

100-year Storm 25-year Storm 10-year Storm 2-year Storm
Flooded Flood Volume Flooded Flood Volume Flooded Flood Volume Flooded| Flood Volume
Time Time Time Time
Node (min) (cf) (ac-ft) (min) (cf) (ac-ft) (min) (cf) (ac-ft) (min) (cf) (ac-ft)
DM-
05 127 169,408| 3.89 96 128,582| 2.95 74 08,538| 2.26 40 30,966| 0.71
DM-

17 38 10,460 | 0.24 30 8,000 0.18 24 4,687 0.11 -- -- --
BE-09 50 15,207 | 0.35 42 9,756 0.22 35 5,769 0.13 9 145 0
BE-10 45 7,229 0.17 37 5,909 0.14 30 4000 | 0.09 -- -- --
BE-11 26 1,872 0.04 19 708 0.02 -- -- -- -- -- --
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5.2.2 Talcott 53" Tier Basin

Although the storm drain network consists of small diameter pipd® (®iches), a hydraulic
model of the5™ tier Talcott basin was constructed, beatte basin is moderately large
(approximately70 acres).A schematic of the Talcott network and detailed basin characteristics
are presenteith Appendix D. Hydrology was estimated for they2ar, 10year, 25year, and
100-year 24hour storms and pealofls were routed through the conveyance network.

Initial model results show flooding throughout the basin for all storm events. The flondhey
modelis caused by negative slope (uphill) pipe segmaintise upper end of the drainage basin
as well asmallpipediameters.

The model results identified flooding in the following locations:

1 Storm drain along N. Alcazar Avenue, between E. Gilman Street and Park Hill Drive
(model referenc&-06 & T-07);

1 Storm drain along N. Alcazar Avenue, near E. 5tle& (nodel referenc&-09); and
1 Storm drain along E. 4th Street, near N. Clara Stmeedgl referencé-12).

During the 2year event,ite model indicated flooding issuesla06, T-07, T-09, and F12.
Downstream of the -D6 and FO7 manholes, the slopdecome flatter while the diameter
remains the same. The flatter downstream slope reduces the stormwater conseayacitg

and triggered the natel to detect flooding during they2ar storm Downstream of 109,

starting at 707, the slopes become sifigantly less steep which triggered the model to detect
flooding at F09. The flooding duration estimated for the 3€ar storm at 906, T-07, and F

09 is small compared to the magnitude of the storm evidrd.floodingdetected by the model at
T-12 was triggered by the uphill section downstream of that iflee Tablé&.3for a summary

of model resultsvithin the Talcott Basin.

Modeled flood conditiomi ni t i al ly di d not cor r &ithentthelasvi t h
20 years, the City has meports of flooding within this area, with the exception of debris
cloggingat T-07. However, his area did experience street flooding during January 2009 when
2.75 inches of rain fell in less than 24 hours on some residual snow, particularly on Gibmnan n
Manhattan, and on™#Avenue between Clara and Alcazar.

The soils in the basin are considerably por@ae (Appendix D); therefoitis believed that the
Talcott stormwater systera not receiving as much as water as the mposdicts, particularly

during smaller storm eventSeveralsites in this basin, such as the Immaculate Conceatidn
Seventh Day Adventisthurctes infiltrate all stormwater on site rather than discharge to the
public system.Nevertheless, the modeled problem areas abave beenncorporated into

Problem Statemeri9 (Section 46.1). Anticipated future development on the former Country
Charm Dairy may provide additional cause and/or opportunities for developing solutions for this
area.
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Table 5-3. Hydraulic Model Resultsi Talcott 5th Tier Basin Flooding Summary

100-year Storm 25-year Storm 10-year Storm 2-year Storm
Flooded Flood Volume Flooded Flood Volume Flooded Flood Volume Flooded Flood Volume
Time Time Time Time
Node (min) (cf) (ac-ft) (min) (cf) (ac-ft) (min) (cf) (ac-ft) (min) (cf) (ac-ft)
T-06 437 30,365 | 0.70 349 21207 0.49 244 14,885| 0.34 88 5,846 0.13
T-07 137 5,088 0.12 104 3,692 0.08 76 2,743 0.06 40 1,709 0.04
T-09 50 8,105 0.19 42 5,510 0.13 36 3,594 | 0.08 19 357 0.01
T-12 1,378 | 119,364 2.74 1,370 | 91,484 2.10 1,274 | 69,076 1.59 687 27,441 | 0.63
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5.2.3 Gleneagle 8 Tier Basin within the Edgecomb'Tier Basin

The Gleneagle Branch@ier basin (a subbasin within the Edgecomb Créties basin)

collects sormwater for 400 acres in Gleneagle neighborhood in the south central portion of the
city, draining south along the BNSF railroad for much of its lower segment within the city limits.
A schematic of the Gleneagle Branch network and basin charactargtipeesented in

AppendixE.

Thebasin was evaluated to determine the capacity of the existing storm drainage network under
fully developed conditions. The storm drainage network is not a continuous diameter storm
drain; it includes a network of pipestivdiameters ranging frori2- to 48inch pipe diameters,
channes, and ponds.

Hydrology was developefdr the 2year, 10year, 25year, and 10§ear 24hour storms The
focus of this evaluation was to locate potential problems within the exstngwaer system.
Previously eported problems were limited to the west side of the lfdsinnstream of
Woodlands Pond}hereforethis setion of the basin was analyzed in detail to identify existing
culverts that may be undersized.

Stormwater hydraulic pblems identified in 1995, 1999, and 2003 assessment memos include:
conveyance issues and backwater alody®#&nueNE (between 182 Street and 172 Street),
and flooding within the two wetlands located south of'1B2reet NE during the winter months

Located at the intersection of 8Avenue and Woodlands Way, Woodlands Pisnal large
detentionpondthat receives flow from the natural headwaters stream (Gleneagle Branch of
Edgecomb Creek), and stormwater from the Gleneagle subdividiondlands Bnddischarges
flow through two outlet pipesone 36inch diametepipe conveys water north to an infiltration
pondnorthwest of the intersection of 188treetNE and 6% Avenue NE; and a second outlet
pipe,30-inches in diameter, conveys watgest tothe ditched and straightened stream channel
which flowssouthparallel tothe railroad and within BNSF rigiatf-way. Prior to the January
2009 rainornrsnow flood eventCity staff had very seldom observed any water accumulating in
the northern infiltratbn pond,sothe modeling effort addressédw to the south onlyWater
within thechanneis conveyed through series of culvertsid8hes to 3é@nches in diameter

prior to crossing 179 Street. Thiechanneklso receives flow from 80-inch diameteculvert
located under 67AvenueNE near Highland View Dve.

TheGleneagle Branch is an intermittent streambpassable bfish in this reach(the upstream

limit is a weir located north of 17%Stree}. The design storm to evaluate conveyance capacity
wasthereforethe 10year, 24hour event. Themodelingresults(Table 5.4)confirmed flow
restrictions at several culvedsiring 10year flow conditionghat were previously identified in
individual problem statemenits Section 4.10.1. Culvert numbeeder to a site survey and the
hydraulic modebystemdescribed in Appendik.

1 Culvert near 18" StreetNE (model reference 783) Problem No. 55

91 Culvert under rail road spum Problem 56, and an adjacent plugged culvert in Problem
57,
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9 Storm drainsunder lumber yard (model referen@330to 2337 in Problem 59A/B

In addition, the need for maintenance of the ditched stream within the BNSF ROW was
identified in Problem No. 58. Removal of debris, sediment, and invasive vegetation would
improve conveyace in between the above structures.

Thewinter time flooding the City has identified south of'6&venue was not included in the
hydraulic modeling. Flooding concemere incorporated into Problem No. 62 (also see
Problems 60 and 6in Section 4.10)1

continued
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Table 5-4. Hydraulic Model Resultsi Gleneagle Branch 6th Tier BasinFlooding Summary

Conveyance
- Adequate
Structure . . Existing : Relative to Proposed
a Description / Location Structure Size Structure
No. . Depth of o
(in) Size (in)
Upstream
Storage”
1 270 ft. CMP from 67 Ave to
railroad (RR) near HCI Steel 24 x 33 ves N/A
2A 42 ft. steel pipe from east to weg
under RR; southern of 2 pipes a 36 Yes N/A
this location
2B 37 ft. concrete pipe fromast to
west under RR; northern of 2 24 Yes N/A
pipes at this location
3 40 ft. CMP from north to south
under driveway at ~180St (ID # 18 No 24
783, Appendix E)
4 150 ft. CMP from north to south 24 NoO 27
under RR spur near grain elevat
5 51 ft. Concete pipe from east
detention under RR west to 21 Yes N/A
channel near lumber yard
6 940 ft. of concrete pipe in 8
segments east from channel nea 18 No 36
RR west to channel near62wve
Weir Concrete weir located 130 ft nor Not
of 172" St; 15.5 ft topwidth by evaluated
~5 ft total height with trapezoida See Effect on N/A
notch ~4 ft wide by ~1 ft deep, description | Structure No.
flow gate through 1.75 ft square 6 alsonot
orifice beneath notch is missing evaluated
731 Squashed CMP from north to
south under 17% St 24 x 36 Not evaluated  N/A

& Strucuture number referenced in Appendix E Attachments 5 and 6

P Nood indicates headwater depth is greater tha
resulting in elevated risk of flooding.

¢ Staff observations indicate existing configuration is adequate with regard to local flooding. The
effect of the weir on the hydraulics of Structure No. 6 have not been evaluated.
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5.3 Basin SpecificHydrologic Modeling Results

Hydrologic modeling or Runoffrdy was estimated for Upper Portage Creek, Prairie Creek, and
Kruger Creek for the purpose of conceptually sizing culverts at several road crossings. Runoff
estimates, drainage basin characteristics and model results are presépieehdixF.

Peak fows were estimated for tieyear, 10year, 25year, and 10§ear 24hour storms.Each
stream was assumed to be fish bearing, and requiring passage of-fread 8tbrm. During
design of culvert improvements or replacements it will be important todamsw flows to
provide fish passage. This was not evaluated for the SCP.

The culverts within each subbasin, where flooding has been reported by City staff, are all located
at the downstream end of each basin. It was assumed that the entire subblasattasithe
contributing basin area to each culvert. Due to the close proximity of the culvert(s) within each
basin, the same design parameters (i.e. flow) wepkeal globally, therefore ormulvertsize

was estimated for each subbasin

For the purpse of conceptually sizing a culvert to provide passage of thgediGstorm, the
following assumptions were made:

M The culvert is smooth interior;
i There is no tailwater or backwater condition; and

1 There is no headwater or surcharging upstream of thertulve

5.3.1 Upper Portage Creek'5Tier Basin

The contributing drainage area for Upper Portage Creek is approximately 1,340Estiested
peak flowsat the basin outlet for the modeled storm events are shown in Fable 5

Table 5-5. Hydrologic Model Resultsi Upper Portage Creek 5th Tier BasinDesign Storms

Design Storm Return Interval Peak Runoff Rate (cfs)
2-year 60
10-year 139
25year 184
100-year 243

Thetwo Portage Creek culverjsst upstream of 67Avenué underthe BNSF ailroadand the
road immediately to the wediqth Ave NBo have been observed by City staff as barriers to
fish passage and contributing to flooding upstream of the railRmabtlém No.25, Section
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4.4.3). Based on this brief anais, culvers with a minimum diameter of 8#ches (or #Aeet)
arerecommendeébr conveyance. Actual design would need to assure fish passage consistent
with state regulationsFor planning and costing purposedp8t diameter culvestare

appropriate

5.3.2 Prairie Creek % Tier Basin

The contributing drainage area for Upper Portage Creek is approximately 1,100Estiesited
peak flowsat the basin outlet for the modeled storm events are shown in Féble 5

Table 5-6. Hydr ologic Model Resultsi Prairie Creek 5th Tier Basin Design Storms

Design Storm Return Interval Peak Runoff Rate (cfs)
2-year 75
10-year 146
25-year 184
100-year 231

For the Prairie CreeK" Tier Basin the following problems havereviously been identified
(Section 4.4.4)

1 67" Ave NE culvert crossingpstream of Pioneer Museuiroblem No. 9);

1 Culvertsunder BNSF railroad and small road {B@pstream of 67 Ave NE (Problem
30);

T 204" Streetculvertcrossing near Newell Macher{Problem No31);
§ 71% Ave culvert crossing, south of 204th St NE (Problem 38). and
74" Ave culvert crossing, south fa g g e n 6 sstorg(Probterm NoB5).
Based on this brief analysis, culverts with a minimum diameter-oi@¥es (or #eet) ae
recommendedbr conveyance. Actual design would need to assure fish passage consistent with
state regulationsFor planning and costing purposedp8t diameter culverts are appropriate.
5.3.3 Kruger Creek %' Tier Basin

The contributing drainage arear fKruger Creek is approximately 356 acré&stimated peak
flows at the basin outlet for the modeled storm events are shown in Fable 5
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Table 5-7. Hydrologic Model Resultsi Kruger Creek 5th Tier Basin Desgn Storms

Design Storm Return Interval Peak Runoff Rate (cfs)
2-year 21
10-year 54
25-year 72
100-year 96

For the Kruger Creek"5Tier Basin, the following problems have previously been identified
(Section 4.4.5):

9 Stillaguamish Avenueulvert crossigdownstream of Twin Pond®roblem No40);

T 207" Street culvert crossing near retirement facility and Kent Prairie elementary school
(Problem No. 42); and

1 Burn Rd culvert crossindownstream of ravine (BblemNo0.43).

Based on this brief analysis, a newlvert with a minimum diameter of 8A8ches (or Heet) is
recommended. Prior cost estimates for this project that indicatéomt @ameter culvert is
needed. For planning and costing purposes;faot3diameter culvert is adequate. Detailed
hydrdogic and hydraulic modeling would be needed during the design of this replacement.

Based on this brief analysis, culverts with a minimum diameté@aiches (o5-feet) are
recommendedbr conveyance. Actual design would need to assure fish passagstent with
state regulationsAn 8-foot diameter culvert for the Burn Rd crossing had previously been
suggestedo assure anadromous fish passage at that locdmnplanning and costing purposes,
8-foot diameter culverts apgoposed for all threeulvert replacements

5.4 Water Quality Loads Modeling Results

Water quality loads modeling was conducted for existing and future conditions as described in
the Water Quality Loads Model technical memorandUiRS Corporatior2006a) A

comparison was madeth waste load allocations established in TMDLs promulgated by
Ecology, to assess where in the various basins in Arlington water quality protection measures
might be focused. This section summarizes these comparisons.

5.4.1 Upper Mainstem Stillaguamish Rive3™ Tier Basin

The model showed a langse based fecal coliform load of 8.7 E+12 cfu/year. The TMDL for
Stillaguamish River recommends a wasteload allocation for the Arlington WWTP of 3.0 E+09
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cfu/day (1.1 E+12 cfulyear). This result indicates the patetfiat theDld Town4™ tier basin

discharging at th8utler outfall may be contributing significant quantities of fecal coliform

bacteria to thenainstem Stillaguamish Rivelt validates ProblenNo. 4, identified previously
in section 4.1.1.

5.4.2 March Creek4" Tier Basin

Total fecal coliform load for the March Creek basin was computed by Ecology as 3.41 E+13
cfu/year. Arlingtonds current contribution t
8.6 percent of the Ecology computed load. This klad represents the estimated future load,

because Arlington areas draining to March Creek are already mostly built out. This load,

however, is two orders of magnitude greater than the Ecology computed WLA for Arlington of

1.35 E+10 cfu/year. Similarlyhe computed BOD load (1,250 kg/year) is significantly greater

than the 116 kg/year WLA established for Arlington by Ecology.

These results indicate that the City may be contributing to bacteria and dissolved oxygen
impairments in March CreelResults alidate Problem statemer®,lidentified previously in
section 4.2.4 for the Stullef"Sier basin within March CreekProblem statement 12 is
elaborated on below.

5.4.3 Portage Creeld" Tier Basin

The total fecal coliform load to Portage Creek was compoydeicology as 1.35 E+14 cfu/year.
Arlingtonds current contribution to this | oad
of the Ecology computed load. The estimated future load, reflecting planned development in all

four basins of the Portagaégk basin with the UGA, of 7.24 E+13 cfu/year is 450% of the

Ecology computed WLA for Arlington of 1.62 E+13 cfu/ye&imilarly, the computed current

BOD load (73,100 kg/year) and future BOD load (75,000 kg/year) are significantly greater than

the 23,56 kg/year WLA established for Arlington by Ecology.

These results indicate that the City may be contributing to bacteria and dissolved oxygen
impairments in Portage CreeKhis concerrwassummarizegreviously as RoblemNo. 20
(Section 4.4.2

5.4.4 South Fak Stillaguamish River3™ Tier Basin

Total fecal coliform load for the South Fork Stillaguamish River was comput&gdiggyas

8.18 E+14 cful/lyear. Arlingtonés current cont
cfulyear, or 0.1 percent of tlieology computed load. The estimated future load, reflecting

planned development of the Eagle Creek basin within the UGA, of 6.56 E+12 cfu/year is 15.5%

of theEcologycomputed WLA for Arlington of 4.23 E+13 cfu/year. These results suggest that

the Arlington basins discharging to the SF Stillaguamish River may be contributing a relatively

small portion of the fecal coliform load to the river, but that proportion may increase somewhat

as development proceeds in the basin.
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5.4.5 EdgecombCreek5™ Tier Basin

The canputed annual fecal coliform load for the Edgecomb Chbeesknof 1.01 E+13 cfu/year

eguates to an average concentration of 1800 cfu/100 mL, based on the computed annual runoff of
6.07 E+8 L. This value is much higher than the target fecal coliform mactercentrations

established b¥cologyfor the Edgecomb Creek sampling location QCLU (35 and 63 cfu/100

mL, for wet and dry seasons, respectively).

These results indicate that the City may be contributing to bacteria impairniMioldie Fork
QuilcedaCreekthrough its tributaries, Edgecomaind HeyhdCreels. Resultdypify Problem
No. 66 identified previously in &ction4.10.2 for theHeyho Creel&" tier basin
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6 EVALUATING REGULATORY COMPLANCE AND THE POLICIES
AND PROCEDURES OF THE STORMWATER UTILITY

6.1 NPDES Phase Il Municipal Stormwater Permit Conditions

This section provides a brief overview of the elements of municipal stormwater management
programs and policies that are relevant to the NPBE&Se || municipal stormwatpermit.

More detail regating permit conditions, responsibilities, and an annual work plan is found in the
Cityés Stormwater Management Program ( SWMP)
of the SWMP during development of this SCP i3 @Q.

Problem statements used earin this SCP to document capital improvement needs are also
used here to identify programmatic solutions necessary for the City to achieve permit
complianceThe problem descriptions will also include an indication of the program to be
developed.

6.1.1 NPDES Sormwater Management Program (SWMP) Administration

The NPDES Permit requires the development of a formal program, called the SWMP, that
administers the numerous other permit conditions. The S\eviPeys permit conditions into
detailed annual work plansahaffect staff in most city departments. In addition, program
efforts, costs, public involvement, and outcomes from all departments need to be tracked and
reported, with records maintained for at least 5 years.

Problem No.: NPDES1 | ProgramID: SWMP-1

Primary Issue(s) NPDES ConditionsStormwater Management Program Development
Problem Description| Assess permit conditions. Evaluate city interd intradepartmental
processes and staffing in light of permit conditions. Create annual w
plans with asigned responsibility throughout many city departments.
Development of databases, tracking protocol, and public presentatic
required. Coordination with other permittees is requirdgfforts are
expected to be extensive during earlier years ofitstepermit cycle,
with declining costs as the program is established.

Information Sources| Permit requiremer$5.A, S5.B, S9

Problem No.: 'NPDES2 | Program ID: SWMP-2

Primary Issue(s) NPDES ConditionsAnnual Reporting

Problem Description| Permit complance is selfeported in an extensiannualreport format
with reference to numerous attachments for the various program are
Involves extensive file management, public notification, maintenancs
web page, and similar administrative functions.

Information Sources| Permit requiremers9, various conditions within S5.C
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6.1.2 NPDES Public Education and Outreac{PEO)

The City has performed a variety of public education and outreach activities relevant to
stormwater management. Examples include:

1 Storm Drain Marking. The City coordinates and funds storm inlet marking
supports Snohomish County and other watershed groups who do theTdame.
objective is tacreate awareness that wastes mishandled on the street do indeed reach
streams, groundwater and adqaéife.

1 Streamside Signs.Placement and maintenance of signs along streams, stream
buffers, wetlands and wetland buffers, and at watershed boundaries.

1 School Curriculum. TheCityd s Nat ur al R ehasooordimatel withMa na g e r
the Arlington School Disict to include ecological studies as part of its curriculum.
Frequency of instruction has been limited due to City staffing constraints.

1 City Newsletter. The City publishes stormwateelated articlegn each issue ahe
City newsletterusually threer four issues per year

1 Brochure Distribution. The City distributes educational materials developed by
others (e.g. stream protection and pet waste management) through information centers
at City Hall street fairs, and other public events.

1 Permit Applicants. The City provides all availableformation onstreans and
stormwater systems to permit applicants in order to educate them on existing and
desired conditions.

91 Industrial Source Control. In 2003, the City implemented an awawthning
program to oordinate pretreatment with industries discharging wastewater to the
wastewater treatment plant via the sanitary sewer system. The effort also included
general education regarding Best Management Practices for stormwater and wellhead
protection. The praess should be repeated and include routine inspections for illicit
(nonstormwater) industrial discharges and coordination to provide guidance on
maintaining private stormwater infiltration facilities.

NPDES permit conditions require development of almmore detailed public education and
outreach progranfjowever,including identifying target audiences, addressing specific
stormwater issues, and gaging program effectiveness in changing behaviors of the targeted
audiences. Specific program needs aratified in the problem statements below.

Problem No.: ' NPDES3 | Program ID: PEO-1
Primary Issue(s) NPDES ConditionsPEO Program Developmeand Administration

Problem Description| Develop comprehensiicEO programs targeting specific audiences W
speciic influences on stormwater. Create a management structure {
includes staff from various city departments, schools, watershed grg
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industries, and other distribution networks. Coordinate with natural
resources and utilities operations (e.g., welthprotection) to assure a
comprehensive but streamlined message. Develop a theme, logo, ¢
recognizable program identity. Expand or fully utilize web site
capabilities as a PEO mediurDevelop a database for tracking PEO
efforts

Information Source

Permit requiremer$5.C.1

Problem No.: ' NPDES4 | Program ID: PEO-2

Primary Issue(s)

NPDES ConditionsEvaluation of PEO Program Effectiveness

Problem Description

Permit conditions require means whereby the permit objedtives
understanding and adopii of targeted behaviors in targeted audiencg
may bemeasurd. This information is used to evaluate program
effectiveness in achieving desired behacioangesnd to direct
education and outreach resources in the futtmglement or
commission publisurveys of utility customers that are repeatable ov
time to gage the influences of PEO efforts.

Information Sources

Permit requiremer$5.C.1.b

Problem No.: 'NPDES5 | Program ID: PEO-3

Primary Issue(s)

NPDES ConditionsPEO for General Public

ProblemDescription

Subject areas for the general public target population include generg
stormwater impacts on streams, effects of impervious surfaces, sou
control BMPs for individuals, and environmental stewardsRippgram
needs include: brochures fortilsution in utility bills, at city facilities,
and public events; portable display(s) for daily use at city and public
facilities and at public events; additional and replacement signage fc
streams and basin boundaries; stenciling pigs;waste statiaetc. The
City alsointendsto participate in and build upon the pet waste and
streamside landowner programs established by Snohomish County.

Information Sources

Permit requiremer$5.C.1.a

Problem No.:
Primary Issue(s)

'NPDES6 | Program ID: PEO-4
NPDES ConditionsPEO for the Public and Businesses

Problem Description

Subject areas for this target population, which includes (not limited t
homebased and mobile businesses include BMPs for hazardous
chemicals and carwash soaps, and identificationreporting of illicit
discharges. The City intendsrttake available aids and alternatives fq
charity car washes; develop and distribute brochures regarding che
storage and disposal and the impacts of illicit discharges; and provid
non-binding audts of conventional stormwater facilities and practices
TheCity will revise its 2003 industrial source control efforts into a
regularprogram thaprovides guidance on maintaining private
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stormwateitreatment and/anfiltration facilities, andincludes routine
inspections for illicit industrial discharges.

Information Sources

Permit requiremer$5.C.1.a

Problem No.: 'NPDES7 | ProgramID: PEO-5

Primary Issue(s)

NPDES ConditionsPEO for Homeowners, Landscapers, Property
Managers

Problem Description

Subject areas for these target populations include yard care techniq
pesticide and fertilizer use, carpet cleaning, auto repair, low impact
development (LID), and maintenancepoivatestormwateidetention
ponds. The City intends to make availabl#saand alternatives for the
inspection and maintenance of private conventional stormwater facil
including the stormwater detention ponds in common areas manage
home own er s 0amhapastroentsaaditadeveiop and distribute
brochures regding yard care techniques protective of water quadity
BMPs for apartment and facility manageiide City also intends to
participate in and build upon the natural yard care septic tanks
prograns established by Snohomish Coultiye latter would ealuate
individual septic tanks and drain fields within the City for potential fe
coliform loading to area streamsyhe City will also purchase
inexpensive water quality monitoring tools they can provide to volun
landowners to perform their own mitoring to understand their impact

Information Sources

Permit requiremer$5.C.1.a

Problem No.: |
Primary Issue(s)

NPDES8 | ProgramID: PEO-6
NPDES ConditionsPEO for Engineers, Contractors, Developers, Pe
Staff, Planners

Problem Description

Subgct areas for these target audiences include stormwater treatme
flow control BMPs for site plans, erosion control on construction site
and implementation of LID techniques. The city intends developmel
an LID display for its permit centeedu@tion regarding its evaluation
and revision of its stormwater standards and specificataons

preparation of stormwater design guidelines for handing to landowng
and developers at development-pmplication meetings.

Information Sources

Permit requiementS5.C.1.a

6.1.3 NPDES Public Involvement and Participation

During the formative years of the Stormwater Utditjust prior to and just after its inception in
20016 the City maintained a volunteer stormwater advisory coAdington Watershed

Action Comnittee)and engaged the public through regular meetings. Such public participation
in the process of addressing stormwater and other environmental solutions has waned in recent
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yearsdue toalack of staffing Remaining existing opportunities for publiarpcipation are
generally limited taassisting therolunteer efforts of Scouts and other youth and stewardship
organizations. NPDES Phase Il permit conditions calhfeeturn togreaterfacilitation by the
City of Arlington to increase public involvemeand participation in activities which reduce
urban impacts on natural resources.

Problem No.: ' NPDES9 | Program ID: PIP-1

Primary Issue(s) NPDES ConditionsPublic Involvement and Participation

Problem Description| The City is required to provide opponities for the public to participatg
in decision making processinvolving stormwater issues, includirtige
development, implementation, and regular update of their Stormwat
Management Programlhe City anticipates hosting multiple public
fcof fesohassa forum for engagi
Stormwater Comprehensive Plan. In addition, invitations and
advertisements for public participation in regular meetings of area
watershed groups may be published.

Information Sources| Permit requirenentS5.C.2and former project number 24

6.1.4 NPDES lllicit Discharge Detection and Elimination (IDDE)

lllicit connection and illegal dumpinig generally prohibited under current City stormwater
regulations.Other IDDE efforts by the Cithlaveincluded theinventory and inspection of a
significant portion of its stormwater infrastructure in dry weather conditions during stormwater
mapping efforts in 2005 and 2007.

NPDES permit conditions n ¢ | u d e adtoptien oCan orginarsce which significantly
expand the definition and corrective enforcemenhtllicit discharges. The permit also requires
creation andoutinemaintenance of a detailed stormwater infrastructure database, and
implementation of a program which actively looks for and corrects illisatdirges.

Problem No.: ' NPDES-10 | Program ID:  IDDE-1

Primary Issue(s) NPDES ConditionsStormwateinventory

Problem Description| T h e  Courtentidventory isindeed thorough and extensive, with
numerous attributes recorded for there tharB8,253 catclbasins and
manholes, 48 miles of pipe, 18 miles of ditches and swales, and 2.9
of culverts (see Section 3.2.2). However, the inventory is incomplet
with regard to outfalls, detention and infiltration facilitiesd
impervious areaslt alsolacks procedures to assure its routine
maintenance and meet other permit requiremenig City anticipates
that improving its inventory to meet permit conditions will require: th
use of a seasonal field employee; additional GPS equipment (portal
base stthon) to improve the accuracy of X,Y,Z positions; video
equipment; an interdepartmental QA/QC effort involving utilities,
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engineering, streets and GIS staff; and development of map product
internal and regulatory use.

Information Sources

Permit requiementS5.C3.a

Problem No.: ' NPDES-11 | Program ID:  IDDE-2

Primary Issue(s)

NPDES ConditionsIDDE Ordinance and Regulation

Problem Description

Permit conditions include adoption of an ordinance which prohibits
discharges from: potable water sourcehsaagwater main flushing fror
hydrants; lawn watering and irrigation runoff; swimming pool
discharges; street, sidewalk, and exterior building wash water; and ¢
nonstormwater discharges. Enforcement procedures are required.
Further , t hmust@radticaly addr&sg/daéh of the above
illicit dischargesand other discharges of significant pollutaintannual
work plans. The City proposes use of a public relations consultant fo
development of this and other ordinances required by theitpamd the
expanded use of existing code enforcement and stormwater staff fol
enforcement.

Information Sources

Permit requiremer$5.C.3.b

Problem No.: ' NPDES-12 | Program ID: IDDE-3

Primary Issue(s)

NPDES ConditionsPrepare and Implement IDDE Plan

Prablem Description

The permit requires implementation of an IDDE identification progra
including: prioritizing sites; field assessment and screenings; source
characterization; and corrective procedures. In addition, public
education, public reporting mieanisms, an IDDE tracking database, g
trainings for all city employeesirerequired. The City anticipates
utilizing existing stormwater staff and budgeting for: detection
equipment (sampling and analyses); telephone, web site, publishing
related DDE reporting; education and outreach program for IDDE; a
contracting or purchasing IDDE training curricula.

Information Sources

Permit requiremestS5.C.3.c,d,e,f

Problem No.:
Primary Issue(s)

' NPDES-13 | Program ID:  IDDE-3C
NPDES ConditionsIDDE Captal Equipment Expense

Problem Description

Capital equipment necessary to meet permit conditions may include
vactor truck (shared); sewer video camera (shared); trash pump anc
tripod, winch, gas monitor for confined space entry; safety s@gRS,
efc.

Information Sources

Permit requirements S5.C.3.c,d,e,f
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6.1.5 NPDES Construction, Development, and Redevelopment

Under theNPDES Il permitconditionst he Ci t y6és devel opment standa
most recent version of the Ecology stormwater glinés, the2005Stormwater Manageme

Manual for WesterWashingtor{Ecology2005. The City adopdthe 2005 manual, with

revisions with a2010update of AMC 13.28 (Appendix G)n addition, the City has developed

design standards to guide engineardaveloping drainage systems to manage the quantity and

quality of stormwater from new development and redevelopment (City of Arling@8).20

Problem No.: ' NPDES-14 | Program ID:  RUNOFF-1

Primary Issue(s) NPDES ConditionsDevelopment and ConstructioruRoff Ordinance
and Modification of Permit Process

Problem Description| Permit conditions include adoption of an ordinaaddressing runoff
during development and construction projects, including specified
minimum technical requirements. The plan reviggpection, and
enf orcement components of the
evaluated and modified, as necessary, to meet the standards specif
the permit. The City proposes development of this ordinaneednse,
followed by use of an engeering consultant to conduct an independe
evaluation of the ordinance and the permit process. The inspection
requirements are more stringen
anticipated that permit conditions can be met with two existingiqgub
works and stormwater staff.

Information Sources| Permit requirements S54a,b

Problem No.: ' NPDES-15 | Program ID:  RUNOFF-2

Primary Issue(s) NPDES ConditionsOperations and Maintenance Ordinance and
Adoption of Stormwater Standards

Problem Descrifppn | Permit conditions include adoption of an ordinatecenforce
maintenance responsibilities to assure adequateténgfunction of
stormwater facilities after constructio®ignificantly, the conditions
apply not only to public facilities, but privafacilities permitted by the
City and constructed after the effective date for this NPDES permit
condition. The City proposes development of this ordinaneeduase,
followed by use of engineering and public relations consultants to
conduct independenvea | uati ons of the ord
maintenance standards.

Information Sources| Permit requirements S54Cc.i,ii

Problem No.: ' NPDES-16 | Program ID:  RUNOFF-3

Primary Issue(s) NPDES Conditions: Develop and Implemémgpection Program and
OtherRunoff Controls

Problem Description| Permit conditions requirenaual inspections of all stormwater treatme
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and flow control facilitiegexcept catch basins) permitted by the City
and inspections of the same facilities and catch basins twice annual
during and immediately after periods of heavy constructieacord
keeping regarding runoff control activities, including documenting
inspections and enforcement actions, and training and education of
staff andeducation of applicants for permits isatequired under the
permitt The i nspection requirements
current operation, but it is anticipated that permit conditions can be 1
with two existing public works and stormwater steftormwater
wetlands with habitatuinctiors will require assistance from the Natural
Resources Manager.

Information Sources| Permit requirements S54c,d,e,f

Problem No.: NPDES17 | Program ID: RUNOFF-3C

Primary Issue(s) NPDES Conditions: Runoff Contr@apital Equipment Expense

ProblemDescription | Permit conditions require annual inspections of all stormwater treatn
and flow control facilities (except catch basins) permitted by the City
and inspections of the same facilities and catch basins twice annual
during and immediately adt periods of heavy constructioRapital
equipment necessary to meet permit conditions may include: vactor
(shared); sewer video camera (shared); laptop for field inspections,
Information Sources| Permit requirements S54c,d,e,f

6.1.6 NPDESMunicipal Operations and Maintenance

The City has responsibilities under the NPDES permit to prevent or minimize pollution from
municipal operations and maintenance activities. EXxisting exemplary effimtisas sweeping
all streets within the City twice elaenonth are required to lextendedo frequent inspections
and maintenance of the stormwater infrastructure on all municipal propegssnents, and
rights-of-way.

The City currently conducts or contracts for maintenance on the stormgpe®rcath basins,

inlets, ditches, and infiltration swales, and is also responsible for the various stormwater outfalls.
Funding for maintenance historically came from the current expense (general) fund. Funding
through the new stormwater utility began with dodlection of assessments in September 2006.

The current inspection intervals and frequencies for maintenance of the storm drainage system
have been established in order to more frequently service those parts of the system which
routinely cause problemddowever, permit conditions require more complete coverage of the
stormwater infrastructure at more frequent intervals.

Written plans establishing policies and good housekeeping practices for streets, parking areas,
storage yards, and parks and open spaeed to be adopted and implemented.
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Problem No.: ' NPDES-18 | Program ID:  PPOM-1

Primary Issue(s)

NPDES ConditionsPollution Prevention at O&M Faciliti@sAdoption
of Maintenance Standards

Problem Description

Permit conditions include adoption mfinterancestandards that meet
exceed the 2005 Stormwater Manual for protecting the functional
integrity of stormwater facilities. These need to be incorporated into
Cityds standards and specifica
The City antigbates a structured evaluation of its existing standards
against the 2005 Manual and the standards and specifications of ot}
municipalities to assure revised and adopted standards are consiste
the Manual and can be efficiently implemented in Atiamg EXxisting
city staff are equipped for this task with some assistance from an
independent engineering consultant.

Information Sources

Permit requirements S5%&a

Problem No.: ' NPDES-19 | Program ID:  PPOM-2

Primary Issue(s)

NPDES Conditions: Polluth Prevention at O&M Facilitiés Inspection
Program

Problem Description

Permit conditions requirenaual inspectionand frequent maintenance
all storm wagr treatment and flow control facilitiéexcept catch basins
owned by the City. Inspection fregncy increases after storm events
with a 10year return interval. All catch basins and inlets owned by t
City are required to be inspected and maintained at least once durin
NPDES Il permit cycle ending in February 2018spection scheduling
mug include all structures and achieve at least a 95% inspection rat
The City currently does not have a regular inspection program but d
maintain some catch basins each year. Full compliance is anticipatg
require high costs for inspection equiprméng., video equipment) and
for maintenance activities that are currently contracted to service
providers outside the City.

Information Sources

Permit requirements S5%&b,c,de,j

Problem No.: |
Primary Issue(s)

NPDES20 | Program ID: PPOM-3
NPDES Condions: Pollution Prevention at O&M Facilitiés
Housekeeping Procedures and Policies

Problem Description

Permit conditions includestablishing and implementing policies and
practices to reduce stomadwat er
maintenance and deig activities; fleet parking and maintenance
operationsstorage and maintenangards andacilities; and parks and
open spaces. Written plans, recordkeeping, and regular training of
staff are also requiredlhe City proposes an-imouse evaluatioof its
existing operations and maintenance program, and development of
policies and procedures for achieving permit compliance cost effecti
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Training costs may be reduced through cooperative efforts with othe
NPDES Il permittees in the region

Information Sources| Permit requirements S5%,g,h,i,j

Problem No.: ' NPDES-21 | Program ID: PPOM-3C
Primary Issue(s) NPDES ConditionsGood Housekeeping Capital Equipment Expense

Problem Description| Full compliance is anticipated to require high costs fep@ttion
equipment (e.g., video equipment) and for maintenance activities thi
currently contracted to service providers outside the City. Capital
equipment necessary to meet permit conditions may include: vactor
(shared); backhoer track hoecompressor and jack hammer; utility
locator, etc.

Information Sources| Permit requirements S5%,g,h,i,j

6.1.7 NPDES TMDL Implementation

Since the City of Arlington has been identified as a contributor to the impairment of water bodies

in both the Snohomisand Stillaguamish basins, it has been delegated waterugtean

responsibilities under TMDLs prepared by Ecology with assistance from the City. Only the
Snohomish River Tributaries TMDL for fecal coliform hagulatoryrequirementslefinedfor
theCityd&ur i ng this first permit period. The City
for fecal coliform, dissolved oxygen, temperature, and other parameters will not be raguired

permit conditionauntil the permit renews in 2012. Nevertheless, the iBtgnds to meet its
responsibilitiesn the Stillaguamish basihuring the current cycle as the TMDL is complete and

the Citybés tasks are clearly defined.

Problem No.: ' NPDES-22 | Program ID:  TMDL -1
Primary Issue(s) NPDES ConditionsTMDL Compliancé Bacteral Control Program

Problem Description| A bacterial pollution control plan (BPCP) and program is a permit
condition for the Snohomish TMDL and is anticipated under the
Stillaguamish TMDL. The City must identify, inspect, and enforce
BMPs at bacteria soces including animal handling facilities,
composting facilities, pets, and septic systems. Evaluation, modificd
and adoption of pet waste and critical areas ordinances, and improv
education and enforcement effoat®anticipated.

Information Souces | Permit requiremestS7.AB; andPermitAppendix & Part 2

Problem No.: ' NPDES-23 | Program ID:  TMDL -2
Primary Issue(s) NPDES Conditions: TMDL ComplianéeSurface Water Monitorindy
Snohomish Basin

Problem Description| The City is required to conduct regutaonthly and everbased
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monitoring of stormwater and receiving streamithin the Snohomish
basin. Anticipated fixed costs include equipment and laboratory ang
of at least four and up to eight samples per month. The City anticipg
continuing usef its stormwater statind wastewater laio reduce costs
for this ongoing effort.

Information Sources| Permit requirements S7.A,B; aRérmitAppendix D Part 2

Problem No.: ' NPDES-24 | Program ID: TMDL -3

Primary Issue(s) NPDES Conditions: TMDL
Stillaguamish Basin

Problem Description| The Citywill conduct regular monthly and everdsed monitoring of
stormwater and receiving streams within 8t#laguamishbasin.
Anticipated fixed costs include equipment and labaoyadmalyses of at
leasttwelveand up tawentysamples per month. The City anticipates
use of its stormwater stadihd wastewater laio reduce cosfdut this
additional effort could require use of consultants or temporargatin
staff.

InformationSources | Permit requirement S7.B; and Stillaguamish TMDLs

Problem No.: ' NPDES-25 | Program ID: TMDL -4
Primary Issue(s) NPDES Conditions: TMDL ComplianéeSeptic System Evaluation

Problem Description| This SCP planning effort did not attempt to analyze therg@l for
septic systems in the vicinity of Arlington to contribute to fecal colifol
loads in area streams. The Stillaguamish TMDL identifies an asses
of septic systemin Arlington and theirsoil characteristis and proximity
to streams in ordep prioritize septic systems for performance
evaluations.The City intends to conduct this evaluatiorhiouse using
existing stormwater and GIS stafi report would evaluate the potentig
effects of septic system maintenance on area streams.

Information Sources| New project/program re: septic systems

6.1.8 NPDES Effectiveness Monitoring

In addition to water quality monitoring, the NPDES Il permit established a monitoring program
to evaluate the effectiveness of the Stormwater Management Program (SWMBpedd\n/

each permittee. The City must prepare to characterize its stormwater quality, and evaluate how
effective a targeted action (BMP) or narrow suite of actions within its SWMP is in achieving a
targeted environmental outcome.

Problem No.: ' NPDES-26 | Program ID: EFFMON-1
Primary Issue(s) NPDES ConditionsEffectivenesgLongterm)Monitoring Program
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Problem Description| This particular permit condition requires no monitoring or evaluation
during this permit cycle, but preparation of a plan for monitouimger
future permit cycles. The plan(s) warrant appropriate effort now as :
poorly defined plan may result in inconclusive results at high costs t(
City later. The City anticipates using water quality monitoring data it
collected and will collecunder TMDL requirements and
interdepartmental team of City staff to identify appropriate outfalls ar
BMPs for evaluation through monitorindlternatively, the City may
choose to cooperate in a regional effectiveness monitoring effort.

Information Souces | Permit requirements S8.C.1,2

6.2 General Planning and Policies Related to Managemewf the
Stormwater Ultility

This section provides a brief overview of the elements of municipal stormwater management
programs and policies that are releviamtsound maagement of the Utility, but are not
necessarilya requirement of thlPDESmunicipal stormwatepermit.

6.2.1 Ordinances and Codes

Ordinances and codes considered when developing the SCP include zoningecglepment
codes and standardad¢luding Total Inpervious Areaestrictions), and environmtai policy
regulations (e.gFederal Emergency Management Agefiogd insurance protection
requirements, environmentally sensitive ar&ate Environmental Policy Acequirements, and
Shoreline Management ARequirements).

The City has enacted several regulatiindatethat are relevant to the protection of stormwater

quality. In September 2001, the City adopted Ordinance No. #26éh amended the

Arlington Municipal Code to establighe stormwater utity. In July 2006, the City approved

Ordinance No. 1395 to collect monthly assessments to fund the Utiligy.Cityhasmaintained

its Critical AreasRegulations throughegularupdats to its Land Use Code iordinances 1309

(2003) 1351 (20041392 006) and 1411 (2007)The City adopted Resolution No. 716 in

2005 committing the Citybés efforts to the str
AMC 13.28, Stormwater Utility, was completely revised and approved May 17, 2010 under
Ordinarce 2016010. A copy of AMC 13.28 is provided in Appendix G.

As described within Section 6.1 abouee Citywill also need to adopt new and/or revised
ordinances required by its NPDES pernfitrdinances are requiréd: address$DDE activities
(Section6.1.4); control runoff from construction and development projects (Section 6.1.5); and
assure maintenance of stormwater facilities on private property after construction (Section 6.1.5).
A water quality ordinance, pet waste ordinance, and the criticad arelinance will need to be
evaluated and may require passage or revision under permit conditions for TMDLs (Section
6.1.7).
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6.2.2 Long-Range Planning

Since 1990Wa s hi ngt on Hhadreguira thad Arli@débA adopt citywide planning

policies. The Citydllows these policies in developing its comprehensive plan. Typical

planning efforts undertaken under this process inotadeprehensive plans for individual

utilities, land use planning, critical areas protection planning, and Endangered Species Response
planning.

The NPDES Phase Il municipal stormwater permit is in its first implementation cycle, from 2007
to 2012, and will change in subsequent renewals as the more fundamental requaegnents
implemented. Future permit conditions will respond to emvirental and legal issues, and the
results of water quality monitoring and effectiveness monitoring.

In addition, the City is currently within a period of rapid growth, anticipating a populattion
30,500 by about 2025With this growth and the anticiped regulatory and political changes, it
isprudenttoplanforre val uati on and refinement of the Cit

The University of Washington Climate Impacts Group regubmésults of an uncalibrated model

of climate change impacts on thengral shape of the annual hydrograph in the Stillaguamish
basin(Whitely Binder 2008). Though quantities are imprecise, the model provides a good
estimate of the sensitivity of the basin to projected warming. Initial results suggest winter flows
could ncrease by 16%, and summer flows could decrease by Eli®are updates to this SCP
shouldconsider the effects of climate change on the management of the stormwater system.

Problem No.: ' Storm-1 | Program ID:  PLANNING -1
Primary Issue(s) StormwateiComprehasivePlanning

Problem Description| Updates to this SCP are anticipated to: address issues related to g
meet changing regulatory requirememgaluate trends in water quality]
and climate changand to adaptively manage the results of
implementing he Citydés Stor mwater Ma
Updates should be identified a
CIP. SCP Update on a¥ear cycle (or ~2015 next cycle) is proposed
next planning horizon since that will be after the firsergal in 2012 of
the NPDES Il permit. This istaffing supporfannualized). Subsequent
SCP updates could occur on ayear cycle.

Information Sources| Former project number 23

Problem No.: ' Storm-2 | Program ID:  PLANNING -1C
Primary Issue(s) StormwateiComprehensiv®lanningConsultant

Problem Descriptionl SCP Update on a¥ear cycle (or ~2015 next cycle) is proposed for n¢
planning horizon since that will be after the first renewal in 2012 of tf
NPDES Il permit. This isonsultant cost&annualizedl (Recurring
capital) Subsequent SCP updates could occur onyeabcycle.
Information Sources| Former project number 23
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6.2.3 Funding the Stormwater Utility

Since September 200the Cityhascolleced monthly assessments to fund Btermwater

Utility ata rate of$3.45 per ERU. In a survey conducted by Snohomish County in 2008, the
Ci t sgodmsvaterassessment ranked the lowes18tities in theState of Washington surveyed
(most in thePuget Soundegion). Of the29 cities and countiesurveyedn the State, Arlington
ranked24th Snohomish County ranké&bth but recently increased their monthly rates by more
than 200% primarily to meet additional regulatory requirements under its NPDES Phase |
permit. Section 11.10 provides a current comparigbstormwater utility rates in the area.

The City will revise its rates as a result of the financial analysis included in thigC3@pter

11). Given the youth of the utility and its limited public exposure, a significablic

involvement effortinthé or m of a stakehol deroés group may b
rates. The City will include rates in the discussion of stormwater issues identified under the

NPDES permit condition for Public Involvement and Participation in Section 6.1.3

6.2.4 DrainageBasin Planning and Analysis

As defined inthis plan(Section 3) the City of Arlington encompass8 stormwater drainage

basins. The basins includer@as in Snohomish County outside the Urban Growth Boundary
becausehanges in developmentorlandus€m unt y areas tributary to
could affect conditions in those wateispart from this efforthowever the City has not

conducted any drainaggpecific basin planning.

The City has, however, taken a lead role in salmon recoverysfifwough leadership on the
Stillaguamish Implementation Review Committee. It is also active in implementing theuglean
plans of the Snohomish Tributaries TMDL through active involvement in the Allen/Quilceda
Watershed Action Team. Although tB#y did not formally adopt its 2003 draft ESA Response
Plan, it is actively implementing measures developed as part of that pitooesgh participation

in these multiagency, watershel@vel, and actioforiented groups

6.2.5 Geographic Information Systems Planmg and Asset Managemeritools

The City is investing in the development of GIS planning tools. The GIS coverages now
available include: topography with twioot contours (developed from LIDAR data); soils (from
NRCS), drainage basins (modified from Snoh&imCounty); stormwater inventory (catch
basins, pipes, ditches, swalgstential wetland restoration sitdscplogy1997) and existing
and zoned land use$lany detention, infiltration, and othefementof the storm infrastructure
remain to be digiied Significantly the City has inaccurate and incomplete mapping of the
streans and wetland# is seeking to protect through stormwater management. In addition
wellhead protection areas and other water and sanitary sewer system infrasstilicheesd to

be mapped comprehensively as individual syste@ampleting the development btilitieso
databasein GISwill facilitate planning activities.

The Public Worksd Utildi tiineLaDbitwigyiaprh 6lsa sasasledo
software as a o | for the efficient |Iinking of the Diyv
and cost accounting functions. The stgteffort includes the completion of the GIS databases

and pairing with the corresponding Cartegraph interfaces.
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Problem No.: ' Storm-3 | Program ID:  PLANNING -2
Primary Issue(s) Hydrography Inventory

Problem Description| Stream and wetland inventories are incomplete and commonly inacg
within the City, and can cause delays in site planning and permit rev
and impacts on aquatic resoes. A completand currentnventory is
required to fully meet the int
functions. The City anticipatescost efficient inventory through the
pairing of a contractor with City stormwater and natural resourcls st
This program addresses city staff time on the inver(@mmual hours to
maintain inventory)

Information Sources| City staff

Problem No.: Storm-4 Program ID: PLANNING -2C

Primary Issue(s) Hydrography Inventoronsultant

Problem Description| The Gty anticipates a cost efficient inventory through the pairing of g
contractor with City stormwater and natural resources Stafé. program
addresses consultant coff8P) for coordinated integration of data fron
multiple entities with field validatioand inventory of surface water
network

Information Sources| City staff

Problem No.: ' Storm-5 | Program ID:  PLANNING -3
Primary Issue(s) GIS Database and Asset Management for the Stormwater Utility

Problem Description| Numerous detention, infiltration, datl, and other stormwater features
need to be inventoried by existing stormwater staff to complete the
stormwater database. Training will be required to complete the datg
and link it to Cartegraph to create an effective asset management sy
that dso supports the inspection and maintenance scheduling and re
keeping requirements of the NPDES perniihe City intends to meet
these objectives using existing stormwater and GIS staff.
Information Sources| City staff

Continued
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6.2.6 Utility Administration

Administrative and program activities within the Stormwater Utitiged to be staffed and

funded. These tasks manclude work orders, budgeting, credit program, locates, safety, staff
meetings, regional stormwater meetings, déticaddition, a édicated vehicle is necessary to

assure responsiveness to both programmatic and emergency needs for City staff and residents.
The vehicle currently used by stormwater staff is funded by the Water Department.

Problem No.: ' Storm-6 | Program ID:  PLANNING -4
Primary Issue(s) Utility Administration

Problem Description| Administrative and program activities within the Stormwater Utility n¢
to be staffed Administrative and program activities within the
Stormwater Utility include work orders, budgeting, crguldgram,
locates, safety, staff meetings, regional stormwater meetings, etc.

Information Sources| City staff

Problem No.: Storm-7 Program ID: PLANNING -4C

Primary Issue(s) Utility Administration Capital Equipment

Problem Description| Fund new vehiclg) (pickup truck)for the Stormwater Utility Buy
small pickup truck for stormwater utility. Additional stormwater staff
use Jeep as a shared vehicle with other utilities.

Information Sources| City staff

6.2.7 Annual Infrastructure Upgrades

Stormwater infrastrcture in the City exists across the full range of age, condition, and function
characteristics. Historically, maintenance agplacement of structures has failed to keep up

with the need. In order to facilitate responsiveness to future emergenciesandnraintenance

to an appropriate schedule, a recurring capital fund for an infrastructure replacement program is
appropriate.

Problem No.: ' Storm-8 | Program ID:  PLANNING -5C
Primary Issue(s) Annual Stormwater Infrastructure Upgrade

Problem Description Failing infrastructure or inadequate capaciynnual upgrade program 1
fund infrastructure replacement on a regular basis to facilitate
respomsiveness to future emergencasl return maintenance to an
appropriate schedule

Information Sources| City staff

Continued
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6.2.8 Natural Resources Restoration Cache

A reserve supply of native plantargewoodydebrisand other restoration materials that are

ready for use is a desire of the City that would benefit its objectives of stormwater management.
Examplesnclude: prompt response to needs and opportunities presented by accelerated
development projects; restoration of impacts caused by unknown or inaccurately mapped aquatic
features; recovery from flooding, landslides, and other natural disastptemening projects

before land use and ownership changes prevent access to properties requiring atehtion;

access tauxiliary funding through grants when they are advertised or become available.

Problem No.: ' Storm-9 | Program ID:  RESTORATION -1

Primary Issie(s) Restoration Cache and Nursery

Problem Description| Prepare for restoration opportunitiescquire a supply of LWD and
other restoration materials for opportunistic proje@kso, provide
vegetative materialfor critical areas and stormwater deten
maintenance projectslhe City anticipatemited expansion of its
existing nursery.

Information Sources| City staff; former project number 118

6.2.9 Underground Injection Control(UIC) Program Evaluation

As described in Sectigr2.4.3.2(and also Sdions 2.4.1 and 2.4.3.1), the benefits of stormwater
infiltration for surface waters cdre detrimental to groundwater and come at the cost of lower
groundwater quality. This is of particular concern in the aquifer recharge and wellhead
protection areasfahe Marysville Trough.Federal and state regulations require the City to
develop and implementWdC programto evaluate these concerns in light of increasing pressure
for growth in areas with high water tables, and with rega0@5 StormwaterManual
requirements$or spacing between stormwater infiltration facilities and the seasonal high water
table.

Problem No.: ' Storm-10 | Program ID:  GROUNDWATER -1

Primary Issue(s) UIC and Infiltration Evaluations

Problem Description| Existing city development regations should be evaluated in light of
current UIC regulations and the 2005 Manual. Issues with regard to
development, underground injection control regulations, industrial
stormwater permitting, and the
protecton of groundwater from storm water need to be identified ang
presented to City staff for re
development regulations, if anijhe City anticipates development of if
UIC program inhouse using existing stormwater amellhead protectior]
staff. However, se of engineering and public relations consultardg
be needetb provide independent facilitation tife evaluatiomprocess.
Information Sources| City staff; Washington state regulations (WAC 1Z18)

COA SCP Finatlocx 131



City of Arlington Final Stormwater Comprehensive Plan

6.2.10 Stormwaterl njection and Recoveryvaluation

The capture, treatment and injection of stormwater into groundwater storage coulehefis

for stormwater management, instream flow, and municipal water supiye of the water that
would typically contribute to water runoff (e.g., on existing impervious areas, areas with low
permeability soils, or excess stream flows) may be intercepted, treated, and conveyed to a
location with increased capacity for storage as groundwater. The groundwater would then
support basflows in streams, and provide a source of municipal water supply for withdrawal at a
later date.

Problem No.: ' Storm-11 | Program ID:  GROUNDWATER -2

Primary Issue(s) Stormwater Injection and Recovdeyaluation

Problem Description| The opportunity for stanwater storage and recovery in groundwater |
provide integrated management solutions for stormwater, instream f
and municipal water supphSuch a program requires site specific
evaluation of hydrologic and hydrogeologic information and
developmenof if-then decision critieria, and would probably fit best
within a regional stormwater system that might serve an individual s
within the city. A preliminary evaluation of site conditiomsould be
required tadentify appropriate locationgonditons, and seasonghere
this approach would work.

Information Sources| City staff; Washington state regulations (WAC 1718)
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7 STORMWATER GENERAL C ONTROL OPTIONS

The City of Arlington will addresthe current andanticipateduture stormwater problems

identified in this SCRIsing a combination of structural and nonstructural contoadevelop and

implement sitespecific and programmatic solutionStructural controls address physical
changes to the stormwater conveyance system whilstnoctural catrols address

programmatic level issues, i.e. land use management, regulations, and public education.

As part of the SCP process, City staff evaluated many structural arstronotural control
optionsbothfor their feasibility as potential solutisto stormwateproblemsthat may be

identified within the City and for their consistency with NPDES Phase Il permit conditions.
Thosecontrolspassing the screening are effectively identifiedea s [

tool boxo.

it ool

S

Table7-1 presents asdt of generaktructuralcontrol alternatives considered feasifie
Arlington. Table7-2 identifies the feasible nestructural controls.

Table 7-1. Structural Stormwater Controls Feasible for Use in theCity of Arlington

COA SCP Finabocx

Types of Stormwater Controls

Bank and Streambed Protection

Bioengineering

Gabions

Fencing

Windrow revetmen{Bole installation)

Conveyance Capacity

Off stream infiltration/detention basin

Wetland creation/restoration

Selectivevegetationanddebrisremoval

Stream channel restoration

Culvert replacemefemoval

Streambed Control

Stabilizers

Increased roughness/boulder and LWD

Drop Structures

Water Quality Enhancement

Constructed wetlands

Bioretention systems

Vegetative fiters

Wet ponds

n
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Table 7-2. Non-structural Stormwater Controls Feasible for Use in the City of Arlington
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Types of Stormwater Controls

Mapping and Regulations

Higher regulatory standards

Additional flood data

Flood data maintenance

Open space presation

Interagency agreements

Ordinance consistengl.ID)

Flood Damage Reduction

Drainage system maintenance

Prevention oflevelopment irflood areas

Protection otthannelmigration Dnes
(CMZs)

Administration

Stormwater management plan

Increased inspection and plan review

Staff workshops

Emergency complaint response

lllicit discharge detection and enhancemern

program

Site development standar@dD)

Steep slope restrictions

Urban forestry pgram

Agriculture

Implementation obestmanagement
practiceS(BMPSs)

Finance

Financialincentiveg Stormwatercredit9

Qualify for various grant programs

Interagency/Governmental Coordination

Deterrence ofllegal wastedisposal

Participation irregonal stormwaterforum

Coordination with Conservation District

Restoration andhonitoringpartnerships

Maintenance and Operation

Ditch system maintenance

Drainage system standards

Streamdesignstandards

Streamsystemmaintenance

Drainage struct@r cleaning

Detention basin maintenance

Swale maintenance

Roadside stream indicators

Wetland observation and maintenance
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Program Monitoring

Stream walks

Drainage system survey

Stormwater monitoring plan

On-site system inventory

Aquaticand wildlife speciesurveys

Beaver activity and response

Public Participation and Education (non
point pollutants)

Voluntary ditch maintenance

BMP brochure & manual for residents and
proprietors

Annual creek cleap days

Citizen advocate training

Questionnae

Contractor training/certification

Catch basin stenciling

Regulatory/Enforcement

Increased enforcement

Source controBMPS

Natural yard care technigles

Reduction in the use and proper managen
of yard care chemicdls

Proper management of auatotive
chemical8

Technical standards for developnfent

Low impact developmer(LID)"

lllicit discharge$

Environmental stewardsHip

Waste Control

Oil recycling program
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8 EVALUATION CRITERIA FOR STORMWATER CONTROLS

Comprehensive stormwater management emphasizes @elgci mix of stormwater control
optionsto minimize the effestof stormwater runoff. The variety obntroloptionsavailable to
address drainage problems includes constructionramental protection and enhancement,
maintenance and operations, and planning and regulatory measures.

In the past, drainage master plans focused almost exclusively on capital projects that addressed
flood control. Selecting and ranking these projaas a fairly straightforward process, using
computed cost estimates compared to level of flood protection provided. With the addition of
nonphysical goals (i.e., inteagency coordination) and natructural solutions (i.e., habitat
protection, water quidy protection), more qualitative evaluations must be performed.

Quialitative scoring combines interpretation of analyses (reduction in stormwater flooding or
pollutant reduction performance estimates) with subjective judgments based on experience and
local knowledge applied in a systematic manner.

Using the goals described in Sectiof 4s guidancesevenevaluation criteria for ranking of
eachcontroloptionweredeveloped.The seven criterigphrased as questiormsg

Does a control option (or pect containing one or more control optigng .

1 Address an identified capacity problém
1 Provide water quality benefis
1 Provide natural resourd®nefitsto aquatic speci€s
1 Provide maintenance benefits it sustainabl&)
1 Requireproperty acquisitio®
1 Hawe gecial consideratior’s And,
For each control option (or project)é.

1 What are the apital cost8

8.1 Use of Evaluation Criteria

The evaluatiorcriteriadevelopedrovide a method for rating the projects and assigning a

priority within the capital improvemén pr ogr a m, reflecting the City
management Subjectively, some criterisveremore significant to the City than other§o

address this, theriteriawereweighted using values from one to three, reflecting the general

importance okachcriterion to the City A Special Considerations criterion carried the most

weight with a factor of three (3), allowing for recognition of high profile projects and other
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preferential mattersT@ble8-1). Projects and controls which require lessmenance and can

be implemented at a lower capital cost without requiring property acquisition were of secondary
importance with a factor of two (2). Projects and controls which solve capacity issues and
provide water quality and other natural resourcasefits carried the least weight with a factor of
one (1).

Regardless of the weight of each critericagteoptionwasscoredoy City stafffrom 0 to 5,

where Sapplesto projects best satisfying the individual criteridfor example, ifa criterion
weremulti-use projects on a site, a regional detention pond might rate a 4 or 5, whereas culvert
upsizing would rate a zerd@onversely, culvertipsizing might rate a 5 on fish passage
improvement, while a detention pond would rate 0 or 1 on this critefibapossiblescores are
shown in the third column of Table18

When evaluating a project or control, the score for each criterion is simply the product of its

score and itsveighting factor Anoptiond s t ot al rating i s compust ed
scores for all the criteriaProjects and/or controfeceivng the highe total score would be the

highe priority projecs. This prioritization is used to aid scheduling (distribution of projects

over the planning period).

Table 8-1. Project Scoring Criteria

Control Option
Evaluation Criteria

3 | Special Considerations | (5 pts) Edablished high profile project
(most important) (3 pts) Established mediunprofile project

(1 pt) Established low profile project
(O pts)No special consieration applies to project

Weight Score Effectiveness at Meeting Criteria

2 Provide Maintenance (5 pts) Will reduce existing maintenance
Benefits requirements or provide increased capacity OR
(secondary importance) Has pedicted maintenance desf less than $1,000
per year

(3 pts) Will improve or facilitate existing
maintenance activities (i.e., provide access) OR
Has predicted maintenance casts>$1,000 and
<$5,000 per year

(1 pt) Will not affect maintenance workloaut
annual costs OR

Has predicted maintenance costs of >$2,000 per

(O pts) Will add to the existing maintenance work
load or costs OR

Has predicted maint@nce costs of >$5,000 per ye
2 Requires Property (5 pts) Is located on public property or an acquisiti
Acquisition is not required

(secondary importance) (3 pts) Is located both on public and private prope
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Control Option

Weight Evaluation Criteria

Score Effectiveness at Meeting Criteria

(1 pt) Is located on privatproperty requiring
acquisition

2 Capital Costs (5 pts) Low cost (less than $100,00@)ch as trash
rack retrofits, outfall protection, structural water
quality facilities (e.g., compost filter)

(3 pts) Costs between $100,000 and $500,000
(1 pt) Costs more than $500,000

1 Provide Water Quality (5 pts)Is a waer quality facility that is located in ar
Benefits industrial/commercial/transportation OR
Is a facility with an upstream drainage area of >2(
acres OR

Is a ppgram affecting the entire city

(3 pts) Is an open waterway enhancement (i.e.,
revegetation, buffer, sding) OR

Is a facility with an upstream drainage area of <2(
acres OR

Is a program affecting onlyarticular segment of
the city

(1 pt) Provides limited water quality benefits
affects only a limited area

(O pts) Provides no water quality benefits.

1 Address an Identified (5 pts) Addresses a flooding problem predicted
Capacity Problem under existing conditions or a problem which has
been observed OR

Addresses a flooding problem pablic streets and
propertiesOR

Reduces frguercy or magnitude of flooding

(3 pts) Addresses a flooding problem predicted on
to occur under future buidut conditions OR
Addresses a flooding problem on private streets g
properties

(1 pt) May provide some flood control benefits, bu
it does not adessan identified flooding problem

1 Provide Natural Resource | (5 pts) Protects and or enharscan existing natural
Benefits resourcecorrects limiting factors affecting ESA
populations

(3 pts) Creates new natural resources

(1 pt) Provides limited natural resource benebts
affects only a limited area

(O pts) Provides no naturaksource benefits

(secondary importance)

(tertiary importance)

(tertiary importance)

(tertiary importance)
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Each of the problem statements identified in Chapter 5 and the regulatory and program
requirements identified in Chapter 6 wepmnsideedindividually and one or more solutions
(usually one) were developed into fAprojectso
projects were identified, they were evaluated using the process described above. Chapter 9
presents a summary df projects developed during this SCP, including the results of the

ranking process and an estimated cost of implementation.

An important consideration in the application of evaluation criteria is the need to effectively
evaluate and compare regional potgethat address largeale problems to smaller, more
localized or neighborhoesicale projectsUsing the range of scores and criterion weighting
described above provides this balance.

The evaluation process consigdéthe importance of projects that niealy a single objective

(such as flooding or water quality) as well as malijective solutions It wasnecessary to

evaluate these separately, since a single objective project may be a high priodity,fmit

necessarily rate that way against molbjective projectsT h espedial consideratian cr i t er i a
wasused to identifghese instances amadd points to a project that has an elevated local priority,

such as high visibility, public safety, political importance, etc.

No scoring process can colefely and accurately compare and rank all the benefits and costs
associated with each capital improvement proj@tterefore city staff providel thorough
subjective analysis and review to assess the final list of selected stormwater projects for the
captal improvement progranm Chapter 10 .
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9 PROJECT SUMMARIES

Each of the problem statements identified in Chapter 5 and the reguatopjianceand
operatingrequirements identified in Chapter 6 were considered individually and one or more
solutonsg¢sual ly one) were developed into Aproject
When all projects were identified, they were evaluated using the process described in Chapter 8.
Detailed descriptions and estimated costs for each project aretptesethe cost estimate work

sheets iMppendix H Costs arelanning levekstimatesactual costsouldbelower or higher

than estimatedLabor and materials efficiencies (e.g., city staff rather than contracted work;
negotiating for supplies) coul@sult in some projects beinigne for far lesghanthat estimated.

This dhapter presents a summary of all projects developed during this SCP, including the results
of the ranking process and an estimated cost of implementd&iojectsare generally

cdegorized as either operating or capital projects. These categories are further distinguished into
six project types as shown below:

1 Operating Projects

o RegCond regulatory compliancefforts needed to satisfy pernsidnditions and
other requirements ofate and federal laws, including NPDES Il

o Opg® operationgefforts assuring continuity and efficiency of dayday utility
operationsas well as planning for longterm goals

o O&MJ field operations and maintenaneiorts their identification in this SCP
senes aselectedexamples of programs that may be developed and implemented
on a regular basis

1 Capital Projects
o CIPd singleevent capital improvement projects
o CapRecud capital improvement projects which recur on a regular interval
o CapEqui@ capital equipmenpurchases

Projects are sorteahd summarizety basin (or citywide) and by project typ@ Sections 9.1
through 9.7 below
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9.1.1 Labor Analysis for Operating’rojects

Table 91 presents a summary laborrequirements necessdor meetingthe regulatory
requirements specified withidPDESII permit conditionsandfor assuringsmooth operation of
the Stormwater Utility. Thistabledoes not include theurrentefforts from cityengineering,
streetscommunity developmentand administrativetaff that areactuallystormwater utility

functions

Table 9-1. City-Wide Stormwater Operating Projectsd Labor Analysis

Priority Annual
Program Project Effort
No. Type Project Name (Labor Hrs)
NPDES1 | RegCom Stormwater Management Program 48, VH 110
(SWMP) Development and
Administration
NPDES2 | RegCom SWMP Annual Reporting 35, H 92
NPDES3 | RegCom Stormwater Public Education and 56, VH 480
Outreach (PEORProgram Development
and Adninistration
NPDES4 | RegCom Evaluation of PEO Program 35, H 100
Effectiveness
NPDES5 | RegCom PEOTarget Audience: General Publig 56, VH 335
NPDES6 | RegCom PEOTarget Audience: Public and 56, VH 213
Businesses
NPDES7 | RegCom PEO Target Auignce: Homeowners, | 56, VH 237
Landscapers, Property Managers
NPDES8 | RegCom PEO Target Audience: PEO Target | 56, VH 60
Audience: Engineers, Contractors,
Developers, Permit Staff, Planners
NPDES9 | RegCom Public Involvement and Participation | 58, VH 48
(PIP)
NPDES10 | RegCom lllicit Discharge Detection and 60, VH 120
Elimination (IDDE):Infrastructure
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mapping and inventory

NPDES11 | RegCom IDDE: Ordinanceand Regulation 56, VH 24

NPDES12 | RegCom IDDE: Prepare and Implement IDDE | 56, VH 236
Plan

NPDES14 | RegCom Runoff: Development and Constructiq 56, VH 701

Runoff Ordinanceand Modification of
Permit Process

NPDES15 | RegCom Runoff: Operations and Maintenance | 56, VH 46
Ordinance and Adoption of Stormwate
Standards

NPDES16 | RegCom Runoff: Develop andrmplement 56, VH 614
Inspection Program and OthRunoff
Controls

NPDES18 | RegCom Pollution Prevention at O&M facilities | 56, VH 116
(PPOM): Adoption of Maintenance
Standards

NPDES19 | RegCom PPOM: Inspection Program 56, VH 406

NPDES20 | RegCom PPOM: Howsekeeping Procedures an¢ 56, VH 188
Policies

NPDES22 | RegCom Total Maximum Daily Load(TMDL): 55, VH 80
Bacterial Control Program

NPDES23 | RegCom TMDL: Surface Water Monitoring 35, H 110
Snohomish Basin

NPDES24 | RegCom TMDL: Surface Water Monitoring 35, H 206
Stillaguamish Basin

NPDES25 | RegCom TMDL: Septic System Evaluation 45, VH 100

NPDES26 | RegCom Effectiveness (Longterm) Monitoring | 40, H 72
Program

Storm1 Ops Stormwater Comprehensive Plan 44, VH 20

Update(staffing support on 6 yr update
cycle, annubzed)

Storm3 Ops Hydrography Inventorylaintenance 33, M 20
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Storm5 Ops GIS Database and Asset Managemen 36, H 120
System
Storm6 Ops Utility Administration (work orders, 40, H 764
locates, credit program, safety,
meetingsregional participationgther
admin)
Storm9 Ops Stream Restoration Reserves 33, M 120
Storm10 | Ops Underground Injection Control Progral 37, H 80
Evaluation
Staffing effort required to implement tasks defined above {haams) 5,818
Staffing effort rguired to implement tasks defined above (FTES) 2.8

9.1.2 Capital Expendituresto Support Operating Projects

Table 92 presents a summary cdpital project:mecessary for meeting NPDESermit
conditions and assuring smooth operation of the StormwateyUTtilit

Table 9-2. City-Wide Stormwater Capital Projects

Problem/
Project Project Estimated
No. Type Project Name Priority Cost (%)
NPDES13 | CapEquip | IDDE Capital Equipment Expense 56, VH 22,000
NPDES17 | CapEqip | Runoff Control Capital EQuipment 56, VH 2,000
Expense

NPDES21 | CapEquip | Good Housekeeping Capital Equipme| 52, VH 1,200
Expense

Storm2 CapRecur | Stormwater Comprehensive Planning| 40, H 55,000
Consultant6-year interval

Storm4 CIP Hydrography Invatory CIP 33 M 15,000

Storm7 CapEquip | Utility Administration Pickup Truck 10, L 27,000

Storm8 CapRecur | Utility Annual SW System Upgrade 39, H 180,000

Storm11 CIP Stormwater Injection and Recovery 33, M 39,000
Evaluation
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9.2 Old Town 4" Tier Basin

Tale 93 presents a summary of project alternatidegelopedo address the problem
statements identified throughout this SCP in@thet Town4™ Tier Basin. Project locations are
approximately shown in Map.

Table 9-3. Projects in the Old Town 4th Tier Basin

Problem/
Project | Basin | Project Estimated
No. ID Type Project Name Priority | Cost ($)
1 OT-B-1 CIP Old TownDrainage System 32, M 670000
Improvements
2 OT-B-2 CIP Haller (Butler) Trunk Line 41, H 590000
Improvements
3 OT-B-3 CIP Haller (Butler) Outfall Improvement; 38, H 230000
4 OT-B-4 CIP HammerButler Stormwater Wetlan¢ 48, 173,311
Completion VH/Reg
5 OT-B-5 | RegCom | Groundwater Inflow to Storm NA NA
Systend See NPDES0 (IDDE-1)
6 OT-B-6 | RegCom | lllicit Discharge / Groundwater NA NA
Investigatio® See NPDES2
(IDDE-3)
7 OT- CIP Centennial Trail Storm Rdirection 52, 140,000
CT-1 VH/Reg
8 OT- CIP Haller Park Outfall & Drainage 56, 27,000
HP-1 Improvements VH/Reg
9 OT- CIP Haller Park BacteriaControl 37, H 11,000
HP-2
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9.3 March Creek 4" Tier Basin

Table 94 presents a summary of project alternatives developed to address the problem
statements identified throughout this SCP in the March Cr8dket Basin. Project locations
are approximately shkin in Map3.

Table 9-4. Projects in the March Creek 4th Tier Basin

Priority
Project Project (Old Estimated
No. Basin ID | Type Project Name No) Cost (%)
10 M-211-1 | O&M | 211" & SR 530 Upkeep 35, H 390
11 M-211R-1 | CIP | 211" & Ronning Rd Outfall 34, H 42,000
12 M-211- CIP | 67" Ave Bulkhead Infiltration 32, M 150,000
RH-1
13 M-S-1 CIP | Stuller Outfall Water Quality 32, M 270,000
Improvement
14 M-S-2 CIP | Stuller Property Water Table 32, M 15,000
Investigation
15 M-S-3 CIP | Wetland #0961 Valley Geiin96 15, L 510,000
acres
16 M-W-1 CIP | Stormwater Easement Database| 22, L 25,000
Research
Note:AEval uated means that the project needs
a potential solution identifiedand estimated costs for the potential solution.
146
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9.4 Portage Creek 4" Tier Basin
9.4.1 Lower Portage Creek 5th Tier Basin

Table 95 presents a summary of project alternatives developed to address the problem
statements identified throughout this SCP in the Ldwetage Creek"5Tier Basin. Project
locations are approximately shown in M&p

Table 9-5. Projects in the Lower Portage Creek 5th Tier Basin

Priority
Project Basin | Project (Old Estimated
No. ID Type Project Name No) Cost (%)
17 P-LP-1 |CIP 188" St Infiltration Replacement | 41, H 130,000
18 P-LP-2 |CIP 59" Ave Infiltration 32, M 200,000
19 P-LP-3 | CIP Cemetery Rd Infiltration 32, M 270,000
20 P-LP-4 | CIP Portage CreekVaterQuality 31, M 13,000
Investigation
21 P-LP-5 | CIP Lower Portage Flood Mitigation 24, L 15,000
22 P-LP-6 | CIP Lower Portage Wetland 17, L 1,960,000
Restoration
23 P-LP-7 | CIP Island Crossing Stormwater Plan| 17, L 370,000
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9.4.2 Upper Portage Creebth Tier Basin

Table 96 presents a summaoyf project alternatives developed to address the problem
statements identified throughout this SCP in the Upper Portage Ctd@étr®Basin. Project
locations are approximately shown in Map

Table 9-6. Projects in the Upper Portage Creek 5th Tier Basin

Priority
Project Project (Old Estimated
No. BasinID | Type Project Name No) Cost (%)
24 P-UP-1 CIP Portage Creek Gaging & Monitorin| 20, L 16,000
25 P-UP-2 CIP | Portage Creek Crossing, B8ve 29, M 190,000
NE and BNSF Rilroad
26 P-UP-3 CIP Portage Creek S. Village Apts Flog 25, M 210000
Storage
27 P-UP-4 CIP | Portage Creek Crossing, 86t NE | 35, H 130,000
28a P-UP-5a CIP Portage Creek Mill Reach, SR9to| 27, M 260,000
67" Ave
28b P-UP-5b CIP Portag Hecla Wetland, 284St to 25, M 450,000
Round Barn
28c P-UP-5c CIP Portage Wetland #1561 25, M 450,000
28d P-UP-5d CIP Portage Wetland #1247 25 M 450,000
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9.4.3 Prairie Creek5th Tier Basin

Table 97 presents a summary of project alternatives develapaddress the problem
statements identified throughout this SCP in the Prairie CfBakeB Basin. Project locations
are approximately shown in M&p

Table 9-7. Projects in the Prairie Creek 5th Tier Basn

Priority
Project Basin | Project (Old Estimated

No. ID Type Project Name No) Cost ($)

29 P-Pr-1 CIP | Prairie Creek 67 Ave Culvert 46, 130,000
Replacement VH/Reg

30 |[P-Pr2 CIP | Prairie Creek BNSF Railroad/69 | 33, M 220,000
Ave Culvert Replacements

31 P-Pr-3 CIP | Prairie CreelR04" StCulvert 40, H 150,000
Replacement

32 P-Pr-4 CIP Prairie Creek Gaging & Monitorin¢ 20, L 16,000

33 P-Pr-5 CIP | Prairie Creel?1™ Ave Culvert 40, H 130,000
Replacement

34 P-Pr-6 CIP Prairie Creeklensen Business Pari 36, H 110,000
Improvements

35 P-Pr-7 CIP | Prairie Creek 74 Ave Culvert 40, H 130,000
Replacement

36 P-Pr-8 CIP Prairie Creek SR9 Streambank 41, H 340,000
Stabilization

37 P-Pr-9 CIP West Prairie Creek Stabilization 27, M 580,000
(Arlington Valley Land)

38a P-Pr-10a CIP Prairie Wetland #H0979 Mid 25M 350,000
Elevation

38b P-Pr-10b CIP Prairie Wetland #H1144 21, L 150,000
Headwaters
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9.4.4 Kruger Creek5™ Tier Basin

Table 98 presents a summary of project alternatives developed to address the problem
statemertt identified throughout this SCP in the Kruger CreBREer Basin. Project locations
are approximately shown in Map

Table 9-8. Projects in the Kruger Creek 5th Tier Basin

Priority
Project Basin | Project (Old Estimated
No. ID Type Project Name No) Cost ($)
39 P-K-1 O&M | KrugerPor t age Jens|( 27,M 64,000
40 P-K-2 CIP | Kruger Creek Stillaguamish Ave 25, M 130,000
Culvert Replacement
41 P-K-3 CIP | Kruger Creek Restoration, 2070 27, M 790,000
Portage
42 P-K-4 CIP | Kruger Creek 207 St Culvert 25, M 130,000
Replacement
43 P-K-5 CIP | Kruger Creek Burn Road Culvert 39, H 130,000
Replacement
44 P-K-6 CIP | Kruger Creek Bank Stabilization 39, H 290,000
45 P-K-7 CIP | Kruger Creek 198 St Detention 25, M 1,110,000
Fecility
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9.5 Old Town Northeast 4" Tier Basin

Table 99 presents a summary of project alternatives developed to address the problem
statements identified throughout this S@Rich affect the South Fork Stillaguamish Riugthe
Old Town Nortteast £ Tier Basin. Project locations are approximately shown in 8lap

Table 9-9. Projects in the Old Town Northeast 4th Tier Basin

Priority

Project Project (Old Estimated

No. Basin ID Type Project Name No) Cost (%)
46 OTNE-T-1 CIP | Talcott Water Quality Facility 25, M 1,440,000
47 OTNE-T-2 CIP | Graafstra Riparian Area 22, L 550,000
48 OTNE-T-3 | O&M | Division Drainage Structures 24, L 500
49 OTNE-T-4 CIP | Old Town Northeast Storm Drain| 32, M 710,000

Improvements

50 OTNE-B-1 CIP | Broadway Water Quality Facility | 25, M 48,000
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9.6 Eagle Creek4™ Tier Basin

Table 910 presents a summary of project alternatives developed to address the problem
statements identified throughout this SCP in the Eagle Cfég&les Basin. Project locations are
approximately shown in Ma@.

Table 9-10. Projects in the Eagle Creek 4th Tier Basin

Priority
Project Project (Old Estimated

No. Basin ID | Type Project Name No) Cost (%)

51 E-1 CIP | BrekhusBeach Stormwater 30, M 37,000
Evaluation& Design

52 E-2 CIP | Tveit RoadFish Passag@e Indian 33, M 130,000
Creek

53 E-3 CIP | Tveit RoadFish PassageEagle 33, M 130,000
Creek

54a E-4a CIP | Eagle Wetland #SH0888 21, L 2,200,000

54b E-4b CIP | Eagk Clay Cliff Ponds Wetland 29, M 66,000
#SHO0860
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9.7.1 Edgecomb Creek 5th Tier Basin

Table 911 presents a summary of project alternatives developed to address the problem
statements identified throughout this SCPchhaffectEdgecomb Creein theMiddle Fork

Quilcedad4™ Tier Basin. Project locations are approximately shown in M4p

Table 9-11. Edgecomb Creek Projects

Priority
Project Project (Old Estimated

No. Basin ID Type Project Name No) Cost (%)

55 MFQ-E-1 CIP Edgecomb Cr. Gleneagle 38, H | Complete; se¢
Branch 182 St Culvert Appendix C
Replacement

56 MFQ-E-2 CIP Edgecomb Cr. Gleneagle 38, H | Complete; se¢
Branch BNSF Siding Culvert Appendix C
Replacement

57 MFQ-E-3 CIP Edgecomb Cr. Gleneagle 38, H | Complete; se¢
Branch 17% St Culvert Appendix C
Replacement

58 MFQ-E-4 O&M | Edgecomb Cr. Gleneagle 42, H 48,000
Branch BNSF Maintenance

59a MFQ-E-5a CIP Edgecomb Cr. Gleneagle 34, H 480,000
Branch 179 St Culvert Alt A

59b MFQ-E-5b CIP Edgecomb Cr. Gleneagle 34, H 480,000
Branch 172 St Culvert Alt B

60 MFQ-E-6 CIP Edgecomb Cr. McPherson 38, H 130,000
Branch BNSF Culvert
Replacement

61 MFQ-E-7 CIP Edgecomb Cr. McPherson 38, H 190,000
Branch 67 Ave Tributary
Culvert Replaement

62 MFQ-E-8 CIP Edgecomb Creek Rlecatiord 29, M 430,000
Crown Distributing Site

63 MFQ-E-9 CIP Airport/Shoultes Rd Water 33, M 29,000
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Quality Improvements

64

MFQ-E-10

CIP

172" St Regional Drainage
Improvements

36, H

960,000

9.7.2 Heyho Creek 5th Tier Basin

Table 912 presents a summary of project alternatives developed to address the problem
statements identified throughout this SCP which affect Heyho Creek in the Middle Fork
Quilceda # Tier Basin. Project locations are approximatshown in Mapl2.

Table 9-12. Heyho Creek Projects

Priority
Project Project (Old Estimated

No. Basin ID Type Project Name No) Cost (%)

65 MFQ-H-1 CIP Middle Fork Quilceda 36, H 63,000
Groundwater Influences Study

66 MFQ-H-2 CIP Heyho Creek Water Quality 27, M 140,000
Facility

67 MFQ-H-3 CIP Smokey Point Inventory and 21, L 30,000
Level Survey

68 MFQ-H-4 O&M Beaver Control 21, L 12,000
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10 IMPLEMENTATION PLAN

10.1 Stormwater Capital Improvement Strategy

The probém statements identified throughout this SCP have solutions prepared as presented in
AppendixH and summarized in Chapter 9. Many of these solutions include capital projects that

will require implementation on a oftene or recurring basis. Comprehensgyy¢hese projects
present a Afull 06 and proactive |l evel of servi
moderate, though beneficial, could be deferred until the Stormwater Utility has sufficient

funding.

Accordingly, three alternative approach® implementing capital improvements for the
stormwater utility have been prepared. These alternatives are presented and evaluated in Section
10.1.2.

10.1.1 Projects Not Considered for Capital Funding

During developmentf the SCP financial prograrthe Stormvater Utility coordinated with

BNSF to implement improvements along the railroad in the Gleneagle Branch of Edgecomb
Creek. BNSF replaced two culverts, removed a ttiordbe replaced at a later date), and cleaned
a significant length of the channel. Asesult, Projects 55, 56, and 57 are or substantially are
completedTable 101). Project 58 remains since additional channel maintenance by BNSF is
not guaranteed now or in the future.

Some projects were carried through the problem statepmejeict deelopment process to assure

t hey wer e addrO&d precdss. iWith thelreeentdnpkergedtation of the
Cartegraph asset management system in the Utility, and the inclusion of specific tasks in the
labor analysis in Section 10(ixcluding NPDES liregulatory compliance requirementspme
projects were able to be removed from further consideration. These include Projects 5, 6, 10,
and 48(seeTable 101).

There are a large number of projects identified during the SCP process that would detdifficu
fund solely by the Stormwater Utility using only utility funds; the development of this
implementation plan considered opportunities to delay projects until they could be implemented
with alternate funding or as part of separate or joint projdtsjects identified and removed

from this capital funding plan include 7, 8, 9, 12, 13, 17, 29, 47,59 a or b, 63, 66, and 67 (Table
10-1).

Also during developmendf the SCP financial program, the Stormwater Utility was able to
purchase a used vactor tkua good condition using grant funding. It was determined that
backhes in the Water and Streets Department$ TV cameras in the Wastewaispartment
could be shared with the StormwabB=partment These and other efficiencies have reduced
much of tke capitalequipmenneeded to meet NPDES Il conditiom®d Projects 13, 17, and 21
have been reduced accordingly
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A functional utility still requires basic equipment, including safety equipment. Thsskial
equipmenitems still need fundingand Pojects 13, 17, and 21 remain in the capital funding

plan.

Table 10-1. Projects Removed fromConsideration within the Stormwater Capital
Improvement Strategy.

Problem/ Project Name Estimated Rationale
Project Cog
No. Savingg$)
5 Groundwater Inflow to Storm $1,400/ Included in utility O&M and
System (per event) regulatory compliance staffing
6 lllicit Discharge / Groundwater $680 | Included in utility O&M and
Investigation (per event) regulatory compliancetaffing
7 Centennial Trail Storm Re $140,000| Funded by joint projectHaller
direction Park Environs
8 Haller Park Outfall & Drainage $27,000| Funded by joint projectHaller
Improvements Park Environs
9 Haller Park Bacterial Control $11,000| Funded byoint project: Haller
Park Environs
10 211th & SR 530 Upkeep $390 | Included in utility O&M and
(per event) regulatory compliance staffing
12 67th Ave Bulkhead Infiltration |  $150,000| Funded by joint project67" Ave
Phase Il
13 Stuller Outfall Water Qality $270,000| Funded by joint project67" Ave
Improvement Phase 11l
17 188th St Infiltration $130,000| Funded by joint project188" St
Replacement Trail (using stimulus funds)
29 Prairie Creek 67th Ave Culver{ $130,000| Funded by joinproject: 67" Ave
Replacement Phase Il
47 Graafstra Riparian Area $550,000| Funded by joint projectCountry
Charm Conservation Area
48 Division Drainage Structures $500 | Included in utility O&M and

(per event)

regulatory compliance staffing
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55 Edgecomb Cr. Glengée $130,000| Completion by BNSF, January
Branch 182nd St Culvert 2010
Replacement
56 Edgecomb Cr. Gleneagle $130,000] Completion by BNSF, January
Branch BNSF Siding Culvert 2010
Replacement
57 Edgecomb Cr. Gleneagle $130,000| Completion by BNSF, January
Branch 177th St Culvert 2010
Replacement
59a, b | Edgecomb Cr. Gleneagle $480,000| Funded by joint projectSR 531
Branch 172nd St Culvert Alt A Improvements
63 Airport/Shoultes Rd Water $29,000| Funded by Arlington Airport
Quality Improvements
66 Heyho Crek Water Quality $140,000| Funded by joint projectWest
Facility Arlington Master Plan
67 Smokey Point Inventory and $30,000| Funded by joint projectWest
Level Survey Arlington Master Plan
68 Beaver Control $12,000{ Assumes continued O&M
provided by otkr City staff and
cooperation with Tribe/agencieg
Total of cost estimates removed from cap| $2,491,970
funding consideration (including single
events for 5, 6, 10, 48)

10.1.2 Capital Improvement Strategy Alternatives

As described in the imdduction to this section, the City developed three alternatives to
implementation of the remaining projects for which capital funding is appropriate: Full
ImplementationDelayed Implementation; and Buileh Implementation These alternatives are
descrbed in Table 1.

Table 103 shows how each project is allocated or scheduled under each of the three alternatives.
The number of projects and amount funded by horizon is summarized for each of the alternatives
in Table 164.

A total of 60 projects witltost estimates totaling more than $18 million are considered under the
Stormwater capital program. For the near terye&r planning horizon, 2010 through 2015, the
Full Implementation strategy would fund 28 projects totaling about $4,230,000 (Tad)e 10

The Delayed Implementation strategy would defer many projects to the 7 to 20 year horizon,
resulting in only 14 projects with cost estimates totaling just under $2,000,000 in the near term
(Table 164). The Buildup Implementation strategy would dissisome projects and fund
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selected projects at less than the estimated costs. Foeyéae flanning horizon, the Butap
strategy would implement 12 projects totaling about $970,000 in order to postpone rate increases
until better economic times (Tahl€-4).

City leaders prefer the Buddp Implementation strategy and directed the development of the
corresponding financial plan in Chapter 11.

Table 10-2. Capital Improvement Strategy Alternatives

Implementation Characteristics
Alternative
Full a) All projects scheduled for funding in 6 yr, 20 yr, and >20 yr
horizons

b) Each project fully funded
c) Greater number of projects (sooner) in 6 yr and 20 yr horizons

Delayed a) All projects scheduled for funding in 6 yr, 28 and >20 yr
horizons

b) Each project fully funded

c) Increased number of projects postponed (later) into the 20 yr
horizon

Build-up a) Projects scheduled for funding in 6 yr, 20 yr, and >20 yr horizot

b) Selected projects dropped from funding consideration

c) Projects are fully funded, or partially funded anticipating later
efficiencies or supplemental funding or inclusion

d) Greater number of projects postponed (later) into the 20 yr hori
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Table 10-3. Allocation of Projects under the Capital Improvement Stratey Alternatives

Full Delayed Build -up
Problem/ Implementation Implementation Implementation
Project Basin ID Project Name
No. Horizon | Estimated | Horizon | Estimated | Horizon Estimated
(yrs) Cost ($) (yrs) Cost ($) (yrs) Cost ($)

3 OT-B-3 Haller (Butler) Outfall 1to6 230,000 71020 230,000 7 1020 230,000
Improvements

4 OT-B-4 HammerButler Stormwater 1 173,311 1 173,311 1 173,311
Wetland Completion (2010)

14 M-S-2 Stuller Property Water Table 1to6 15,000 7 to 20 15,000 NA 0
Investigation

16 M-W-1 Stormwater Easement Databa 1to6 25,000 710 20 25,000 NA 0
Research

20 P-LP-4 Portage Creek Water Quality 1t06 13,000 1t06 13,000 NA 0
Investigation

23 P-LP-7 Island Crossing Stormwater 1to6 370000 1to6 370,000 1to6 35,000
Plan

24 P-UP-1 Portage Creek Gaging & 1t06 16,000 1t06 16,000 1t06 16,000
Monitoring

25 P-UP-2 Portage Creek Crossing,tG9 1to6 190,000 7 to 20 190,000 NA 0
Ave NE and BNSF Railroad

30 P-Pr-2 Prairie Creek BNSF 1to6 220,000 71020 220,000 1to6 220,000
Railroad/63h Ave Culvert
Replacements

32 P-Pr-4 Prairie Creek Gaging & 1to6 16,000 1to6 16,000 1to6 16,000
Monitoring
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Full Delayed Build -up
Problem/ Implementation Implementation Implementation
Project Basin ID Project Name
No. Horizon | Estimated | Horizon | Estimated | Horizon Estimated
(yrs) Cost ($) (yrs) Cost ($) (yrs) Cost ($)

40 P-K-2 Kruger Creek Stillaguamish 1to6 130,000 710 20 130,@0 NA 0
Ave Culvert Replacement

42 P-K-4 Kruger Creek 20th St Culvert 1to6 130,000 7 to 20 130,000 NA 0
Replacement

43 P-K-5 Kruger Creek Burn Road 1to6 130,000 1to6 130,000 1to6 130,000
Culvert Replacement

49 OTNE-T-4 Old Town Northeast Storm 1to6 710,000 71020 710,000 NA 0
Drain Improvements

51 E-1 BrekhusBeach Stormwater 1to6 37,000 71020 37,000 1to6 37,000
Evaluation & Design

52 E-2 Tveit Road Fish Passage 1to6 130,000 71020 130,000 NA 0
Indian Creek

58 MFQ-E-4 Edgecomb Cr. Gleneagle 1to6 48,000 7 to 20 48,000 NA 0
Branch BNSHVaintenance

60 MFQ-E-6 Edgecomb Cr. McPherson 1to6 130,000 7to0 20 130,000 1to6 130,000
Branch BNSF Culvert
Replacement

61 MFQ-E-7 Edgecomb Cr. McPherson 1to6 190,000 7t0 20 190,000 NA 0
Branch 67th Ave Tributary
Culvert Replacement

64 MFQ-E-10 172nd St Regional Drainage 1to6 960,000 1t06 960,000 NA 0
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Full Delayed Build -up
Problem/ Implementation Implementation Implementation
Project Basin ID Project Name
No. Horizon | Estimated | Horizon | Estimated | Horizon | Estimated
(yrs) Cost ($) (yrs) Cost ($) (yrs) Cost ($)
Improvements
65 MFQ-H-1 Middle Fork Quilceda 1t06 63,000 1t06 63,000 NA 0
Groundwater Influences Study
NPDES | IDDE-3C IDDE Capital Equipment 1to6 22,000 1to6 22,000 NA 0
13 Expense
NPDES | RUNOFFR3C | Runoff Control Capital 1t06 2,000 1t06 2,000 NA 0
17 Equipment Expense
NPDES | PPOM3C Good Housekeeping Capital 1t06 1,200 1t06 1,200 NA 0
21 Equipment Expense
Storm2 | PLANNING- | Stormwater Comprehene 1t06 55,000 7 to 20 55,000 1t06 20,000
1C Planning Consultant-year
interval
Storm4 | PLANNING- | Hydrography Inventory CIP 1to6 15,000 1to6 15,000 1to6 15,000
2C
Storm7 | PLANNING- | Utility Administration Pickup 1to6 27,000 1to6 27,00 2t06 27,500
4C Truck
Storm8 | PLANNING- | Utility Annual SW System 2106 180,000 2106 180,000 2106 150,000
5C Upgrade(2011-2015)
Stormll | GROUND- | Stormwater Injection and 1to6 39,000 7 to 20 39,000 NA 0
WATER-2 Recovery Evaluation
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Full Delayed Build -up
Problem/ Implementation Implementation Implementation
Project Basin ID Project Name
No. Horizon | Estimated | Horizon | Estimated | Horizon | Estimated
(yrs) Cost ($) (yrs) Cost ($) (yrs) Cost ($)
1 OT-B-1 Old TownDrainage System 710 20 670,000 >=21 670,000 710 20 670,000
Improvements
2 OT-B-2 Haller (Butler) Trunk Line 71to 20 590000 >=21 590000 7 to 20 590000

Improvements

18 P-LP-2 59%h Ave Infiltration 71020 200,000 >=21 200,000 71020 200,000

19 P-LP-3 Cemeery Rd Infiltration 71020 270,000 >=21 270,000 7to 20 270,000

21 P-LP-5 Lower Portage Flood Mitigatiol 71to 20 15,000 >=21 15,000 7 to 20 15,000

26 P-UP-3 Portage Creek S. Village Apts 7 to 20 210000 7 to 20 210000 7 to 20 210000
Flood Storage

27 P-UP-4 Portage Creek Crossing, 186 7 to 20 130,000 7 to 20 130,000 7 to 20 130,000
St NE

28a P-UP-5a Portage Creek Mill Reach, SR] 7 to 20 260,000 7 to 20 260,000 7 to 20 260,000
to 67th Ave

28b P-UP-5b Portage Hecla Wetland, 204 710 20 450,000 71020 450,000 71020 450,000
St to Round Barn

31 P-Pr-3 Prairie Creek 204h St Culvert 71020 150,000 71020 150,000 71020 150,000
Replacement

33 P-Pr-5 Prairie Creek 74t Ave Culvert 710 20 130,000 7to 20 130,000 7 to 20 130,000
Replacement
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Full Delayed Build -up
Problem/ Implementation Implementation Implementation
Project Basin ID Project Name
No. Horizon | Estimated | Horizon | Estimated | Horizon Estimated
(yrs) Cost ($) (yrs) Cost ($) (yrs) Cost ($)

34 P-Pr-6 Prairie Creek Jensen Businesg 710 20 110,000 710 20 110,000 710 20 110,000
Park Improvements

35 P-Pr-7 Prairie Creek 7¢h Ave Culvert 71020 130,000 71020 130,000 71020 130,000
Replacement

38a P-Pr-10a Prairie Wetland #H0979 Mid 710 20 350,000 >=21 350,000 71020 350,000
Elevation

39 P-K-1 KrugerPor t age Jer 710 20 64,000 >=21 64,000 >=21 64,000
ESA

41 P-K-3 Kruger Creek Restoration, 710 20 790,000 710 20 790,000 71t0 20 790,000
207%h to Portage

44 P-K-6 Kruger Creek Bank 71020 290,000 71020 290,000 71020 290,000
Stabilization

45 P-K-7 Kruger Creek 19k St 7t020| 1,110,000 7t020 1,110,000 7to0 20| 1,110,000
Detention Facility

46 OTNE-T-1 Talcott Water Quality Facility 7 to 20| 1,440,000 >=21| 1,440,000 71to 20| 1,440000

50 OTNE-B-1 Broadway Water Quality 710 20 48,000 >=21 48,000 71t0 20 48,000
Facility

53 E-3 Tveit RoadFish Passage 710 20 130,000 >=21 130,000 71t0 20 130,000
Eagle Creek

62 MFQ-E-8 Edgecomb Creek Rlecatiord 71020 430000 71020 430,000 71020 430,000
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Full Delayed Build -up
Problem/ Implementation Implementation Implementation
Project Basin ID Project Name
No. Horizon | Estimated | Horizon | Estimated | Horizon Estimated
(yrs) Cost ($) (yrs) Cost ($) (yrs) Cost ($)

Crown Distributing Site

11 M-211R1 211th & Ronning Rd Outfall >=21 42,000 >=21 42,000 >=21 42,000

15 M-S-3 Wetland #0961 Valley Geiin >=21 510,000 >=21 510,000 >=21 510,000
96 acres

22 P-LP-6 Lower Portage Wetland >=21| 1,960,000 >=21| 1,960,000 >=21| 1,960,000
Restoration

28c P-UP-5c Portage Wetland #1561 >=21 450,000 >=21 450,000 >=21 450,000

28d P-UP-5d Portage Wetland #1247 >=21 450,000 >=21 450,000 >=21 450,000

36 P-Pr-8 Prairie Creek SR9 Streambanli >=21 340,000 >=21 340,M0 >=21 340,000
Stabilization

37 P-Pr-9 West Prairie Creek Stabilizatig >=21 580,000 >=21 580,000 >=21 580,000
(Arlington Valley Land)

38b P-Pr-10b Prairie Wetland #H1144 >=21 150,000 >=21 150,000 >=21 150,000
Headwaters

54a E-4a Eagle Wetland #SH0888 >=21| 2,200,000 >=21| 2,200,000 >=21| 2,200,000

54b E-4b Eagle Clay Cliff Ponds Wetlan| >=21 66,000 >=21 66,000 >=21 66,000
#SH0860
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Table 10-4. Project Summary for the Capital Improvement Strategy Alternatives

Horizon Parameters Full Delayed Build -up
(years) Implementation | Implementation | Implementation
No. Projects 29 14 12
1to6
Total Est. Cost ($) $4,267,511 $1,988,511 $969,811
No. Projects 22 27 21
710 20
Total Est. Cost ($) $7,967,000 $6,469,000 $7,903,000
No. Projects 10 20 11
>=21
Total Est. Cost ($) $6,748,000 $10,525,000 $6,812,000
No. Projects 61 61 44
All Projects
Total Est. Cost ($) $18,82,511 $18,82,511 $15,684811

10.2 Stormwater Utility Staffing Plan
10.2.1 Staffing History

Although the City commissionesdl Comprehensive Stormwater Plan in the-a880s (Barrett
Consulting Group 1995), the Stormwater Utility itself was not created until Ordinance 1266 was
adopted September 4, 2001. The Stormwater Department existed only on paper, however, with
utility functions performed by numerous other City departments. In September 2006, the
Stormwater Utility began collection of a basic assessment from ratepayers to finance operations
and maintenance of the Stormwater Utility. The utility continued unstaffed ththegssuance

of the NPDES Il Stormwater Permit in January 2007. In March 2008, the Department hired its
first employee, a Stormwater Technician, to help implement and assure permit compliance.

Table 91 presents a summary edtimatedabor requirementsecessary for meeting the
regulatory requirements specified withie NPDES Il permit conditions, and for assuring
smooth operation of the Stormwater Utilitylost of theNPDES llpermitconditions are
requiredto be fully implemented by February 2QHcology is scheduled to issue the second
cycle ofNPDES Il permis, withadditional conditions for the subsequent 5 year ¢ycle
February2012

Table9-1 does not include the currentt recentefforts from city engineering, streetmmunity

developmat, and administrative staff that are actually stormwater utility functi@mne of
these functions are included in this staffing plan to the extent that they have already begun to be
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consolidated nder utility staff. Vacation, sick leave, staff meetsgetcarealso not considered

in Table 91.

10.2.2 Staffing Plan

Basicutility staffing andregulatory compliance requirements total 2.8 F{Eable 91). With

thecurrent Stormwater Technician at 1.0 FTE, an additional 1.8 FTEs are required to fully meet
thetechnicalregulatory(includingeducatiof), andcustomer servicexpectations of the

Stormwater Utility. The Cityrecognizes that the second staff person would likely not be hired

until after the February 2011 NPDES Il deadliténtil the utility is fuly staffed, the City

intends to meet permit conditionsing existing staff in various city departments (Engineering,
Natural Resources, Utilities, M&O).

Table 105 presents an exampdé how NPDES Il permit conditions and selected operations
might be schduled in order to fully staff and address the required efforts

Table 10-5. Example of How City May Address Regulatory Compliance and Operations
Commitments Under the Proposed Staffing Plan

Existing Second Third
Annual Staff Hire Hire
Program Effort 1.0FTE | 1.0FTE | 0.8FTE
Ngo Project Name Required ' ' '
' (Labor 2010 2011 2015
Hrs) (Labor (Labor (Labor
Hrs) Hrs) Hrs)
Regulatory Compliance Requirements
NPDES1 | Stormwater Management 110 80 30 0
Program (SWMP)
Development and
Administration
NPDES2 | SWMP Annual Reporting 92 50 42 0
NPDES3 | Stormwater Public Education 480 100 200 180
and Outreach (PE@rogram
Developmenand
Administration
NPDES4 | Evaluation of PEO Program 100 100 0 0
Effectiveness
NPDES5 | PEOTarget Audience: 335 50 100 185
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Existing Second Third
Annual Staff Hire Hire
Program | Effort 1.0FTE | 1LOFTE | 0.8FTE
No Project Name Required ' ' '
' (Labor 2010 2011 2015
Hrs) (Labor (Labor (Labor
Hrs) Hrs) Hrs)
General Public
NPDES6 | PEOTarget Audience: Public 213 50 50 113
and Businesses
NPDES7 | PEO Target Audience: 237 100 34 103
Homeowners, Landscapers,
Property Managers
NPDES8 | PEO Target Audience: PEO 60 60 0 0
Target Audience Engineers,
Contractors, Developers,
Permit Staff, Planners
NPDES9 | Public Involvement and 48 48 0 0
Participation (PIP)
NPDES10 | lllicit Discharge Detection ant 120 60 60 0
Elimination (IDDE):
Infrastructure mapping and
inventory
NPDES11 | IDDE: Ordinanceand 24 24 0 0
Regulation
NPDES12 | IDDE: Prepare and Implemer 236 186 50 0
IDDE Plan
NPDES14 | Runoff: Development and 701 100 300 301
Construction Runoff
Ordinanceand Modification
of Permit Process
NPDES15 | Runoff: Operations and 46 46 0 0
Maintenance Ordinance and
Adoption of Stormwater
Standards
NPDES16 | Runoff: Develop and 614 174 400 40
Implementinspection
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Existing Second Third
Annual Staff Hire Hire
Program Effort 10FTE | 1LOFTE | 08FTE
I\?o Project Name Required ' ' '
' (Labor 2010 2011 2015
Hrs) (Labor (Labor (Labor
Hrs) Hrs) Hrs)
Program and OthdRunoff
Controls
NPDES18 | Pollution Prevention at O&M 116 50 66 0
facilities (PPOM): Adoption
of Maintenance Standards
NPDES19 | PPOM: Inspection Program 406 98 200 108
NPDES20 | PPOM: Housekeeping 188 90 98 0
Procedures and Policies
NPDES22 | Total Maximum Daily Load 80 0 80 0
(TMDL): Bacterial Control
Program
NPDES23 | TMDL: Surface Water 110 40 0 70
Monitoringd Snohonish
Basin
NPDES24 | TMDL: Surface Water 206 0 0 206
Monitoringd Stillaguamish
Basin
NPDES25 | TMDL: Septic System 100 0 0 100
Evaluation
NPDES26 | Effectiveness (Longterm) 72 0 0 72
Monitoring Program
Selected OperationgRequirements
Storm1 Stormwater Comprehensive 20 20 0 0
Plan Updatdstaffing support
on 6 yr update cycle,
annualized)
Storm3 Hydrography Inventory 20 20 0 0
Maintenance
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Existing Second Third
Annual Staff Hire Hire
Program Effort 10FTE | 1LOFTE | 08FTE
I\?o Project Name Required ' ' '
' (Labor 2010 2011 2015
Hrs) (Labor (Labor (Labor
Hrs) Hrs) Hrs)
Storm5 GIS Database and Asset 120 110 10 0
Management System
Storm6 Utility Administration (work 764 424 300 40
orders, locates, credit
program, safety, meetings,
other admin)
Storm9 Stream Restoration Reserves 120 0 60 60
Storm10 Underground Injection 80 0 0 80
Control Program Evaluation
Staffing effort required to implement 5,818 2,080 2,080 1,658
assigned tasks definethove (marhours)
Staffing effort required to implement 2.8 1.0 1.0 0.8
assigned tasks defined above (FTES)
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