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1 INTRODUCTION

1.1 Background and Purpose

The City of Snohomish(City) is updatingits ShorelineMasterProgram(SMP)to complywith
therequirement®f the WashingtorStateShorelineManagemen#ct (SMA or theAct) (Revised
Codeof WashingtofRCW] 90.58) and the t a sherdire guideline@Vashington
AdministrativeCode[WAC] 17326, Partlll), whichwereamendedn 2003.

As abaselinecharacterizatiomndinventory,this documentetsthe stage fora morein-depth
anddetailedanalysisof thetype andscale ofactionsavailablefor the City through
administratiorof its SMP. It providesa basidor settingprioritiesand abenchmarkor
measuringhange.

The purposeof this reportis to providea baselinanventoryandcharacterizationf theCi t y 0 s
designatesghorelinearea® SnohomistRiver, PilchuckRiver,andBlackmand.ake (Map 2).
Thereportaddresses ecosystemide processegalsoreferredto aswatershear landscape
processesandshoreline ecologicdlinctionsin accordancevith the state shorelinguidelines
(referredtoa s @ t h d e InWAE@ k78256-201(3)(c)and (d).The informatiorprovided
hereinwill beused tacharacterizeshorelinefunctions, establiskxisting shorelineconditions,
andultimatelydevelopgoals,policies,andregulationgor shorelinemanagemenOtherstepsto

be completedduringsubsequermhase®f the SMP updateproceswill include:

1. Determiningshoreline environmemtesignation§SEDS);
2. Assessingumulativeimpactsof shorelinedevelopmentand
3. Preparingarestoratiorplan.

Thiswork wasfundedin partthrougha grantfrom the WashingtorState Departmerdf Ecology
(Ecology),Grant#G100030.

1.2 Report Organization

Thisinventoryandcharacterizatiomeportis organizednto 10 chaptersThefirst providesa
regulatoryoverviewof stateandlocal plansandrequirements fostructuringandinstitutingthe
Ci t SMgpdate Thesecondchaptemprovidesthetechnicaimethodsused tadentify areas
andreaches withithe shorelingurisdictionin the City of Snohomishand theassessmenobols
used tadeterminethe baselinecological conditionsf theidentifiedreaches.

Chapter3 providesanoverviewof the SnohomistRiver watersheanvironmend the physical
andbiologicalsetting,generalanduses andecosysterwide processesChapter4 describes
trendsin land use inthe city andpotentialuseconflicts.

TheCi t shdrdginesarediscussedpecificallyin Chapters, 6, and {SrmohomishRiver,
PilchuckRiver,andBlackmand.ake,respectively).For eachof thesewaterbodiesthe chapter
first describeshe overallphysical biological,andland usesetting,thendescribesnformation
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unique toreachewlongtheshoreline. Opportunitiedor restoratiorandpublic accessarealso
included. Chaptel8 thensynthesizesheinformationpresentedn the previousthree chapters.

Chapterd describegapsin available databoutthe shorelinesandChapterl0lists the
referencesisedin preparinghis report.

AppendixA, themapfolio, contains mapwhich arereferencedn thereportasMaps1 though
12. Inaddition,this reportcontaindiguresthatareembeddedhn thetext. Photosof theCi t y 6 s
shorelineareprovidedin AppendixB.

1.3 Overview of the Washington State Shoreline Management Act

Thepurposeof theSMA is tofi € p r o ferithdneanagementf the shorelinef the stateby
planningfor andfosteringall reasonablendappropriatas s e RCGW 90.58.020)The Ecology
administerghe Act but givesprimary permittingauthorityfor shorelinedevelopmento local
governmentsLocal governmentsrealsochargedvith developingSMPsin accordancevith the
guidelinesdevelopedy Ecology.The guidelinesgive local governmentliscretionto adopt
SMPsthatreflectlocal circumstanceand todevelopotherlocal regulatoryandnonregulatory
programgrelatedto the goalsof shorelinemanagemends provided inthe policy statementsf
RCW90.58.020WAC 17326-176,andWAC 17326-181.

ShorelineMasterProgramshave a planninfunctionaswell asaregulatoryfunction. Master
programsalance anthtegratethe objectivesandinterestf local citizensand thepeopleof
WashingtorState andaddresshe full varietyof conditionsontheshoreline Masterprograms
alsoestablisha classificationsystenfor specific shorelin@nvironmentshatis basecn the
biologicalandphysical charactesf the shoreline the existingusepattern,and thegoalsand
aspirationof the communityasexpressethroughthe comprehensivelan(WAC 17326-191
and17326-211).

The SMA requiresthatlocal governmentsnd stategencieseviewtheir plansyegulationsand
ordinanceshatapplyto areaswithin the shorelingurisdiction,and thermodify those plans,
regulationsandordinanceso theyfi a ¢ hacensistentusep o | iinconformancevith the
Act and theSMP (RCW90.58.340) This meanghat theShorelineElementof the City of
Snohomistcomprehensivelan andheC i t dev@lspmentregulations mudbe consistentvith
the SMA.

The SMA alsoregulates developmeint designatedritical areasasdefinedby theWashington
StateGrowthManagemenfct (GMA) (RCW 36.70A).Althoughcritical areasn shoreline
jurisdictionare tobeidentifiedanddesignatedinderthe GMA, theymustalsobe protected

under theSMA. The WashingtorStateL egislatureandthe GrowthManagemenHearingsBoard
havedeterminedhatlocal governmentsnustadoptmastemprogramghatprotectcritical areas

within theshorelineatalevelthatisfi d te a s t to thejaveddf pyotectionprovidedby the

local critical areasordinancg(CAO). The LegislatureclarifiedthatalthoughWa s hi ngt on 6 s
shorelinesnaycontaincritical areasdesignateghorelinesf the statethemselvesrenot by
defaultcritical areasasdefinedby GMA.
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1.4 Shoreline Management Act Jurisdiction and Study Area Boundary

Underthe SMA, theshorelingurisdictionincludeswaters thahavebeendesignates
Ashoradtd ewis d e s ioginsihfoi raddhe creedd hese designations were
establishedah 1972, and ardescribedn WashingtonrAdministrativeCode(WAC) 173-18.

T AShoreftt aeesewi de asegegeanallyflescabedsmnaudingportions of
PugetSoundand othemarinewaterbodiesriverswestof the Cascadeangethathavea
meanannualflow of 1,000 cubideetpersecondcfs) or greateryiverseastof the
Cascadeangethathavea meanannualflow of 200cfs or greaterandfreshwatetakes
with a surfaceareaof 1,000acresor more.

1 A Sh or efthésnt eastegederallydescribedasall marineshorelinesandshorelines
of all otherstreamsor rivershavingameanannualflow of 20 cfs orgreaterand lakes
with a surfaceareagreaterthan 20acres.

In Snohomishthe designatedghorelinef the statearethe portionsof the SnohomistRiver,
PilchuckRiver, andentiretyof Blackmand_akethatfall within the Snohomistzity limits and
urbangrowtharea(UGA) (Map 2).The SnohomistRiveris alsodesignatecdsa shorelineof
statewidesignificance.

TheshorelingurisdictionunderSMA alsoincludesii s h o r eatljacenth shorelinesf the
statei S h o r edrfasnhdasraer| eaaestthoselandsextendingandwardfor 200feetin all
directionsasmeasurean a horizontalplanefrom the ordinaryhigh watermark (OHWM));
floodwaysandcontiguoudloodplainareadandward200feetfrom suchfloodways;and all
wetlandsandriver deltasassociateavith suchstreamslakes, andidal waters(seeFigure1-1).
AAssowkeat andahsghdsewetlandsthatare inproximity to andeitherinfluenceor are
influencedby tidal watersor alake or streamsubjectto theSMA (WAC 173-22-030(1)). These
aretypically identifiedaswetlands thaphysicallyextendinto the shorelingurisdiction, or
wetlands thaarefunctionallyrelatedto theshoreline jurisdictionhroughsurfacewater
connectiorand/orotherfactors.

Unlessotherwisestatedgeneralizedeferenceso thecity orthec i tskoéekngurisdiction
includeshorelinesn the UGAand the studgreaboundary aslescribedabove.

June 2010, updated May 20 Page3



Shoreline Inventory an@haracterizatior
City of Snohomish

Figure 1-1. Schematicof Shoreline Jurisdictional Areas.
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1.5 Current Regulatory Framework

This sectionbriefly discussesomeof theregulationdbesideshe SMP thatcontrol or affect
developmenin theshoreline jurisdiction.

1.5.1 Existing Shoreline Master Program

TheexistingSMP wasadopted byhe City in 1976,and hadeenamendedrom timeto time,
with the mostrecentamendmenin 2000.The developmentegulationsareadoptedy reference
in section14.250.01®f the SnohomishHMunicipal Code(SMC) but thestandardshemselves
have nobeencodified.TheC i t existisgSEDsareshownon Map 12.

1.5.2 Comprehensive Planning and Zoning

TheC i t cpréestComprehensiv@®lanwasadopted in 1995nd haseenamendedrom time
to time, with the mostrecentamendmenin 2016. The Comprehensive Platontainspolicies
supportingheC i t fytdregrowthanddevelopment.

Developmentegulationghatapplyin the shorelineregulateallowableusesand thephysical
dimensionf structuresparkingareasandrequirediandscaping.Theseregulationsarefound
in SMC 14-205.
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1.5.3 Critical Areas Regulations

TheC i t gyitiwad areas regulations (SMTA.255 througii4.280)wereadoptedn 2005. These
regulationggovern thedevelopmenin thefollowing areas:

Wetlands

Critical Aquifer RechargeéAreas

FloodHazardAreas

GeologicallyHazardous Areas

=A =A =/ =4 =4

HabitatConservatiorAreas
1.5.4 State and Federal Regulations

Many stateandfederalregulationsapplyin the shorelines.Thefollowing arethe mostcommon
regulations thaapplyto shorelinedevelopment:

HydraulicProjectApproval (StateHydraulicCode)

Section404 (CleanWaterAct) Permit

Section401 (CleanWaterAct) approval

Sectionl0 (RiversandHarborsAct) Permit

=A =_ =4 =4
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2 METHODS AND DATA INVENTORY

2.1 Data Sources

Existingdatasourcesgeographical informatiogaystem(GIS) data,andpublishedtechnical
reportswere reviewedndevaluatedluringthe procesof preparinghisinventoryand
characterizationT he projectteamcompileddatausingresource$rom City of Snohomish,
SnohomishCounty,otherlocal jurisdictions,scientific researcherandstateandfederal
agenciesThisincludes informatiorsourcegertainingto overallwatersheatonditionsand
ecosystenwide processeaswell asecological functionef the City of Snohomistshorelines.
Amongthe maininformationsourcegeviewedfor this reportwerethetechnicalanalysesand
planningdocumentgpreparedor salmonrecoveryin WaterResourcenventoryArea(WRIA) 7,
and theSummaryof ShorelineEcologicalFunctionsand Conditionsin SnohomisiCountyreport,
preparedy SnohomishCountyin 2006. Thesereports,andotherinformationsourcesarelisted
in Chapterl0.

Mappingandaerialphotograph®f the studyareawerealsoconsulted Primarymappingsources
included:

FEMA floodplainmapping(2005);

SnohomisiCountyGIS mapping 20041 2007);

City of SnohomishGIS mapping(2004, 2009);

WashingtorDepartmenbf FishandWildlife (WDFW) Priority HabitatsandSpecies
databas€2008)andSalmonScapeapping(2010); and

=A =A = =4

T WashingtorDepartmenbf NaturalResourcegieologichazardGIS mapping(2000i
2004).

2.2 Establishing Shoreline Jurisdiction

Thisinventoryfocuseson shorelinef the state withinthe municipallimits of the City of
Snohomistand theC i t YWGA $Maps 1 and 2) Theshorelineplanningareasshownon Map 2
generallyrepresent landwithin 200feetof the mappededges othe SnohomistRiver, Pilchuck
River,andBlackmand_ake,aswell asassociateavetlandswithin the city limits of Snohomish
and itsUGA. Therearealsotwo otherparcelswithin the shorelinegplanningarea,ownedby the
City butarenot contiguouswith themaincity limits. Oneparcel isocatednortheasandwell
upstreanof thecity properatthelocationof thec i twgatérsreatmenplant on thePilchuck
River. Theotherparcel,locatedeastof the cityproper lies within anoptionalshorelineplanning
areain thePilchuckRiver floodplain. Theshorelinegplanningareacovers approximateky.6
linearmiles,including 1.7 milesalongthe SnohomistRiver, 1.3 milesalongthe PilchuckRiver,
and 1.5milesaroundBlackmand.ake. Theacreagesf the shorelinegplanningareaby water
body areshownin Table2-1.
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Table 2-1. ShorelinePlanning Areas, City of Snohomish
_ Land Area (acres) * _ o
Water Body and General Shoreline _ %ofCi t $horeline
Planning Boundaries City UGA Planning Area

Limits

Snohomish River

1.7 miles of mainstem river along southern
boundary of city and within UGA; from approx.
0.5 miles upstream of Pilchuck River 53 38 56%
confluence, extending northwest to the western
boundary of Ci t waétewater treatment plant
property

Pilchuck River *

1.3 miles of mainstem river just inside eastern
city boundary; from approx. 1.3 miles upstream 27 2 18%
of Snohomish River confluence to the
approximate alignment with 10th Street

Blackmans Lake

Entire lake and associated wetlands (approx. 42 0 26%
1.5 miles OHWM perimeter)

Planningareaboundaries werdevelopedisingthe existingGIS informationsourcedisted

above For purpose®f thisreport,themappededges othelakeandstream shorelinesre

assumedo generallycorrespondo the OHWM, butfield inspectionis requiredto identify the

OHWM location on aspecificpropertyand todetermineregulatorysetbacksSimilarly, mapped

wetlands thaareadjacento orwithin 200feetof the OHWM areassumedo befia s soci at ed o
wetlandsputgenerallyawe t | a n d 6 s totheshasetinenustle detenminedn thefield

by on-siteinspection.

Theinventoryareais intendedor planningpurpose®nly. As aresult,theactualregulated
boundarie®f shorelingurisdictionmaydiffer from the aresshownon Map 2dependingn
informationgatherednthe groundat anyspecificlocation.

Forthisinventory,the 200-foot shorelandsindassociatedvetlandsminimumjurisdictional
limits) havebeenassesseih detail. Becauséhe City has nohistoricallyregulatedhe 100-year
floodplain (optionaljurisdictional limits)and does nadnticipateaddingthem,the optional
floodplainareasareassessenhoregenerally. Map 2 distinguisheshe minimumandoptional
jurisdictionallimits.

2.3 Approach to Inventory and Reach-scale Analysis

Theinventoryof the SnohomistRiver, PilchuckRiver, andBlackmand_akeattheshoreline
reachscale igntendedo characteriz¢he existingphysicalenvironmentpiological resources,
cultural resourcesanduseandpublic access.
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2.3.1 Analysis and Mapping

GIS datawereused toquantitativelyinventoryandcharacterizeshoreline conditions wherever
possible Aerial photographyandexistingreportsandplanningdocumentsverereviewedto
furtherqualitativelydescribeandillustrateconditionsin the shorelinegplanningarea Analysis
andmappingwasconductedat thewaterbodyandreachscale Nine distinctshorelinereaches
weredefinedandevaluated.

Datawereusedto visually displayover 30 mappingthemege.qg.,flood hazardsfish distribution,
wetlandsandlanduse/planningjelatedto individual shorelinereachesln addition,GIS overlay
analysiswasused toguantify certainconditions(e.g.,spatialextent ofwetlandsjanduse
designationsin the shorelingplanningarea.Mappingthe shorelineto visually discern detailed
conditions withinthe SMP jurisdiction(200feetfrom OHWM) is referredto asii r e-scaleéh
mapping. o0

2.3.2 Determining Reach Breaks

Reachegalsoreferredto asshoreline planningreas)veredelineatedasecdn significant
changes inhe physicalandbiologicalcompositionof theregulatedv a t e r Ishorélineilke
SnohomistRiver shorelinewasdividedinto threereachesthe PilchuckRiver shorelinento five
reachesandthe Blackmand.ake shorelineinto one react{Table2-2). SeeMap 2for reach
locations.
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Table 2-2. ShorelineReach BreaksCity of Snohomish

Reach Size

D ek le (miles / acres) !

Reach Boundary Description

Snohomish River

SNO_RV_01 0.4 miles Southern end of city limits/UGA boundary west to
42.7 acres Swifty Creek confluence including both north and
south riverbanks
SNO_RV_02 0.5 miles Swifty Creek west to SR 9 including both north and
58.9 acres south riverbanks
SNO_RV_03 0.8 miles SR 9 west to city limits/lUGA boundary including both
55.0 acres north and south riverbanks

Pilchuck River 2

PIL_RV_01 0.3 miles Southern end of city limits/fUGA boundary north to
7.2 acres 92" Street SE crossing, including west riverbank
only
PIL_RV_02 0.4 miles 92" Street SE crossing north to north end of
10.6 acres Pilchuck Community Park, including west riverbank
only
PIL_RV_03 0.6 miles Pilchuck Community Park north to city limits,
11.9 acres including west riverbank only
PIL_RV_04 -2 Pilchuck River floodplain east of river near Three
Lakes St. SE
PIL_RV_05 0.02 miles Both banks of Pilchuck River near N. Lake Roesiger
2.5 acres Rd.
Blackmans Lake
BLK LK 01 1.5 miles Entire lake plus associated wetlands
109.6 acres

! Acreages include land plus open water areas.
2 Reach PIL_RV_04 is an optional shoreline area located in the floodplain.

2.4 Approach to Assessment of Shoreline Functions

SMA guidelinesrequirelocal jurisdictionsto evaluate ecosystemide processeduring SMP
updatesWatershegrocessethatcreate, maintaimr affecttheC i t shdredineresourcesvere
characterizedising amadaptedsersionof thefive-stepapproactio understandingndanalyzing
watershegrocessedescribedn ProtectingAquaticEcosystemsA Guidefor PugetSound
Plannersto Understand/NVatershedProcesseg¢Stanleyet al., 2005).This approactdefines
watershegrocesseasthedelivery,movementand loss ofvater,sedimentnutrients toxins,
pathogensandlargewoodydebris.Only limited detailedinformationaboutthesewatershed
processess availablefor the City of Snohomistshorelines.

Discussiorof watershegrocesses this reportfocuseson geologyclimate,andtopography.
Thesewatershegrocessesontroltheamounttype andextentof the smallerscale ecosystem
processeatworkin theC i t shdredinegplanningarea.Ecosystenprocessesicludehydrology,
sedimengeneratiorand transportandwaterquality (seefurtherdiscussioron theapproacho
characterizingecosystenprocesses Section3.5below). Watershegrocessearequalitatively
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describedisingavailablereportsandspatialinformation.Processomponentsasidentified by
Stanleyetal. 2005, thatare notdirectly calledout within this reportarediscussedinderother
headinggfor example availableinformationabout toxinspathogensandnutrientsis discussed
within Section3.53,WaterQuality) and/oridentifiedin Chapter© asa datagap.

Analyzingconditions angbrocesseat thewatershedcaleinformslocal planning byrovidinga
broadunderstandingf theinfluenceson shorelineconditionsandfunctions.Naturalprocesses,
andalterationsto thoseprocessesaredescribedata varietyof geographicscaledbasedn
existingreportsandreadilyavailablemappinginformation.No newquantitativeanalysesvere
performedo developthecharacterizationf watershegrocessesicludedin thisdocument.
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3 ECOSYSTEM PROFILE

This chaptemprovides aroverviewof theregional watershesurroundinghe city of Snohomish
anddescribedhow watersheescaleprocesseaffectshorelinesandtheir functions.ln accordance
with WAC 17326-210(3)(d) the City mustanalyzetheii e ¢ o s-widep € m c etlsataféest 0
theshorelinesvithin thelocal jurisdictionaspartof the shorelineanalysisinformationis
presentedhereat a watershedcaleandprovidesa basidor understanding shoreline management
in relationto the broader landscapmntext.This watershedcaleoverviewis intendedo
providecontextfor thereachscalediscussiorprovided in Chapters, 6,and 7.

This chapteris organizedo provide:

1 An overviewof theregionallandscapeincluding physicaldescriptionJandusechanges,
andexistinghabitats;

1 A discussiorof the processontrolsthatinfluencethe form andecologicalfunctioningof
the SnohomisIRiver, PilchuckRiver,andBlackmand_akewatershedsand

1 A discussiorof key ecosysterprocesses.

This watershedinalysisandoverviewis basediponthe methodsoutlinedin E ¢ o | @udarices
documentProtectingAquaticEcosystemsA Guidefor PugetSoundPlannersto Understand
WatershedProcessegStanleyetal., 2005).Landscap&nalysis asdescribedn this
methodologyfocusegrimarily ontherole ofwatermovementcrosghelandscapand how
waterflow in the greater watersheshapeshe form andfunctionsof the shorelinesThis
guidancedocumentecognizeswo majortypes offactorsactingupon awatershed(1) process
controlsand(2) ecosystenwide processes.

Processcontrols arefoundationakenvironmentafactors(i.e., climate,geology)thatform the
basisfor processnteractionsatthewatershedcale. The combinednfluenceof theseprocess
controlsin largepartdeterminegcosystennteractionsparticularlythe movemenof water
across anthroughalandscapel-or examplethe climateof a region suchas thedurationand
seasonaVariability of rainfall, will combinewith the geologyto influencethe surfacehydrology
of awatershed.

Ecosystemwide processesrethe processewiithin awatershedhatrelateto hydrology,
sedimentransportwaterquality, andhabitat. Theseecosystenprocessesontrolthe physical
form of the landscapandthetypesof habitatshatoccurthroughouthe ecosystemi-or
exampletheflow regimeof a river,including modificationsto naturalflow such agplacemenof
leveesweirs,dams,andotherdeviceswill determinghe habitatsandshorelinetypesin that
system. Ecosysteprocesseareformedandfunctionat multiple scalesfrom thewatershedo
site-specificor habitatscale.

3.1 Regional Overview

Themainstem SnohomidRiver formssouth of Monroewherethe SkykomishandSnoqualmie
Riversjoin together. Thesethreeriversd SnohomishSkykomish.andSnoqualmié andtheir
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tributariestogetherdrainawatersheaf 1,856 squarenileslocatedin both SnohomistandKing
Counties(SnohomishCounty,2006).

Along with the City of Snohomishpthercommunitiesn the SnohomisiCountyportionof the
watershedncludeEverett,Monroe,Lake StevensMarysville, Sultan,Gold Bar, Indexand the
SnohomishandTulalip Tribes. Over80% ofthe populationof SnohomisiCountylivesin cities
andUrbanGrowth Areas,with lessthan 20%in rural areasMost existingpopulationand
developmenis locatel in citiesandUrbanGrowth Areasin thewesternportion of the County
(SnohomistCounty,2006).

The City of Snohomishs locatedon the north sideof the lower SnohomisiRiver valley,
approximatelyl1 milesupstreanfrom wheretheriver enters Pugeboundat Everett. Thecity is
bordered byhe SnohomisIRiverto the south andhe PilchuckRiver to theeast. The Pilchuck
River entershe SnohomistRiver 0.5 milessouth ofthe citylimits.

Prior to Europearsettlementthe SnohomistiRiver valleywasusedby severalCoast Salish
Indiantribes,includingthe Tulalip, Pilchuck,SnohomishandSnoqualmie.Large,permanent
winter villageswerelocatedalongthe Snohomish Rivewherepeoplemadealiving by fishing,
hunting, andjathering(City of Snohomishundated).

Europearsettlerswerefirst drawnto the SnohomisiRiver valleyin the 1850sby thedeep,
fertile soils whichwere suitabldor farming. Duringthelate 1880s, theconstructiorof railroad
linesallowedthetimberindustryto becone establishedhn thearea. The townof Cadyville,later
renamedsnohomishwasfoundedin 1859 andecameahe countyseatin 1861 (adesignation
lost tothecity of Everettin 1895). Major industriesncludedsawmills,lumberfinishing,
agriculturaland dairyprocessing¢canneriesmeatpackingandrailroadservices. The city
enduredseveral catastrophesertheyears,ncludinglargefires andrecurringfloods (Cityof
Snohomishundated).

Today,resourcendustriessuch agimberarestill importantfor thecity, butit hasbecomean
importantresidentialandhistoricalcenterof the countyaswell. Evidenceof thec i thistorgis
apparentlongits shorelines.For example)evees and dikeslong theSnohomisiRiver speako
effortsto cortrol floodingalong thec i thistériedowntownarea ando protectmunicipal
facilities suchas thec i twagiesvatetreatmenplant. Residencesjocks,and parksround
Blackmand.akee x hi b i t desiegoilive andreceed@tan alakeshoresetting.

The SnohomisiRiver watershedupportsa variety of fish andwildlife species.Wildlife habitat
typesthatarecommonin thecity of Snohomistandvicinity includefreshwatemquaticareasand
associatediverine habitatswetlandsandassociatediparianareasjowland coniferhardwoods;
agriculturalandpasture areagindurbanareas.In the city of Snohomishandvicinity, wildlife
habitatsare mossuitedto specieghattoleratesomelevel of humandisturbance.

The SnohomisIRiver watershedgupportChinook,chum,coho, and pinlsalmon;bull troutand
Dolly Varden;cutthroat steelheadrainbow,and brookirout; andwarmwateifish suchas
smallmouthandlargemouthbassyellow perch,bluegill, andgreensunfish(Pentec,1999;
SnohomisiCounty,2006).
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Federallyandstatelisted specieknownor presumedo occur inSnohomistCountyincludeorca
whale,spottedowl, graywolf, grizzly bear,Oregonspottedirog, sandhillcrane baldeagle,
marbledmurrelet,bull trout, andChinooksalmon(SnohomistCounty,2006).

3.2 Process Controls
3.2.1 Climate and Geology

WesternSnohomisiCountyhas a@emperatemaritimeclimate. Wintersarecool andwet, while
thereis typically adroughtperiodin the summerandearlyfall. Theclimateis influencedby
PugetSoundto thewestand theCascadéMountainsto theeast. Averageannualprecipitation
rangedrom approximatel\80 inchesnearPugetSoundto 90inchesin the Cascaddoothills
(Golder,1999).

Thegeologyof westernSnohomishCountyconsists obedrockunderneatieyersof glacial
sedimentslepositedby glaciers,as wellas sanéndgravel(alluvium) depositedecentlyby
modernrivers (SnohomisiCounty,2006). During the mostrecentice age the FrasierGlaciation
approximately20,000yearsago, acontinentalce sheetseverathousandeetthick coveredall of
PugetSoundandextendedasfar southasTenino(south ofOlympia). Theglaciers carvedtills
andvalleys,andleft massivedepositf bouldersgravel,andclay acrosghelandscape
(Krukeberg,1991). Today,majorriversdrainfrom the Cascadélountainsto Puget Sound,
carvinganderodingthe glacially formedplateaus ofvesternSnohomistCounty. Soilsin
SnohomishCountyrangefrom poorly drainedalluviumin river valleysandfloodplains,to well
drainedsoilsovercompactedylacialtill in uplandareagSnohomisiCounty,2006).

Thefloodplainof the SnohomistRiveris widestfrom its confluencewith the SkykomishRiverto its delta
atPugetSound by EverettandMarysville. Theriver within this portionof thefloodplainhasa
relativelylow gradient,and theriver has beerhannelizecinddiked overtheyearsto prevent
flooding. Thesemeasurefiavelimitedther i v a&bilitpte meandeor migratewithin its
floodplain(SnohomishCounty,2006).

3.2.2 Vegetation

The SnohomistRiver watersheatontainsa wide range ofvegetatiortypes,from marine
nearshor@reasn the SnohomistRiver deltato forestsin the Cascad®othills. In generalthe
largestundevelopedreasarelocatedat higherelevationin the easterrpartof thewatershed,
while lower areagowardPugetSoundtend to behe mosturbanized.

Europearsettlementlogging, anddevelopmenhaveremovedmuchof the nativevegetationn
thewatershed.In thelower valleysandurbanizedareasriparianvegetations oftenabsent or
sparseconsistingmainly of agriculturalfields or scatteregtand<of trees. Vegetationn the

vicinity of thecity of Snohomishs consistentith theii E a s RugetRiverineL o wl ands 0
vegetatiortypedescribedn the Summaryf ShorelineEcologicalFunctionsand Conditionsin
Snohomist€ounty(Snohomis County,2006). Thistype historically consistedf forestsof
westerrredcedar andvesterrhemlockalongwith wetlandsthatwereclearedanddrainedfor
farminganddevelopment.Thesdandsare nowdominatedoy agricultural fieldsyemnantforest,
and urbarareas.Commonnativetreespeciestill remainingincludewesternredcedar western
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hemlock,red alderplackcottonwoodpig leafmapleandSitka spruce(SnohomisiCounty,
2006).

3.2.3 Land Cover

Sincethe foundingof the City of Snohomishn the 1800s the city haschangedhe natural
landscapeasis typical of conditionsencounterethroughouthe PugetSoundLowlands. The
SnohomisHRiver floodplainwashistoricallyanareaof extensivdargeconiferstandswetlands,
andwoodydebris. Following Europearsettlementforests werelearedjargequantitiesof
woodremovedo allow navigationchannelsstraightenedanddikes andide gatesconstructed
to allow for agriculture(Pentec,1999).

Todaythe city of Snohomishs locatedin atransitionalarea betweerural, agriculturaland
forestlands tdhe eastanddevelopedareassuchasEverettto thewest. Much ofthe land usén
thecity is singlefamily residentialwith manyresidentsvorking in Everettor othersurrounding
communities.

Thec i tdgwintewnhistoricdistrictrunsalongthenorthsideof the SnohomisHRiverand is a
focusof touristactivity. Industrialusessuch asumberprocessing@ndthe HarveyField Airport
arelocatedon the souttsideof theriverinthec i tUGA @ap 10). Moderncommercial
businessesuchaschainrestaurantgetail storesandautodealershipsire focuse@longthe
AvenueD/Bickford Avenuecorridor. City parksand operspacearelocatedlargelynear
Blackmand_ake,on thewestbankof the PilchuckRiver,andin thesoutheasterportionof the
city (Map 10).

3.3 Ecosystem Processes

Thefollowing sectiondescribeshe landscapscaleprocessethatshapeandinfluencethe
freshwateshorelineenvironment®f the city of Snohomish.Theseprocessesicludethe
delivery,movementand loss ofvater,sedimentnutrients toxins, pathogensandlargewoody
debristhroughthe watershedStanleyet al.,2005). For purpose®f discussionthese processes
aregroupednto thetopicsof hydrology,sedimentwaterquality, andorganicmaterials.

Table3-1 summarizeshekey factorsor naturalcontrols thatypically contributeto these
processesndernatural conditionslmportantlocationswherethesecontrolsoccurarealso
summarized.The sectiondollowing thetablethendiscusshow changes téheseprocesseblave
occurredn the SnohomisHRiver watershedsa resultof humanactivities. Thiswill providea
basisfor understandingnanagemerissues angriorities, andidentifying potentialareagor
restoration.
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Table 3-1. Summary of LandscapeScaleProcesse$ Controls and Important Areas

Process Natural Controls Types of Important Areas
Hydrology (surface Climate and precipitation patterns Recharge areas
and ground water) Timing of snowmelt Rain-on-snow or snow dominated zones
Soils and geology Saturated areas
Vegetation Low gradient areas, slope breaks
Floodplains
Geologic deposits of low or high
permeability and contacts between them
Sediment Topography Steep slopes with erodible soils
Soil erodibility Landslide hazard areas
Vegetation cover Unconfined channels
Depressional wetlands
Lakes
Floodplains
Water quality Climate patterns Steep slopes with erodible fine soils
(nutrients, toxins, Geology and soil characteristics Depressional wetlands
pathogens) Hydrologic regime Lakes, floodplains, depositional channels
Biotic cover and composition Upland areas near water bodies
Wildlife Headwater streams
Factors that kill pathogens (UV Riparian areas with constant groundwater
radiation, pH, etc.) Geologic deposits of low or high
permeability
Organic materials Water energy Unconfined channels
(large wood) Riparian vegetation Mass wasting areas
Soil erodibility Low gradient channels
Topography Forest within 100 ft of water bodies
Climate
Biotic interactions

Source: Summarized from Stanley et al. (2005)
3.3.1 Hydrology (Surface and Groundwater)

Lakesandriversin SnohomishCountyreceivewatervia precipitationandgroundwater.Water
movesthroughandleaveshewatershedhroughsurfaceflows, evaporationtranspiratiorfrom
plants,andgroundwater movementn thecity of Snohomiskandvicinity, majortypesof
alterationdo this naturalwatermovemenprocessnclude: riverchannelizationdiking of
floodplains,loss ofwetlandsgclearingof forests,increasedmpervioussurface flow diversions,
andmunicipalwaterwithdrawals.

In thepast,the SnohomisIRiver migratedacrossts floodplainthroughan area ofarge
wetlands. Overthe pastcentury,however thelower Snohomishtas beerhannelizec&nddiked,
disconnectingheriver from its floodplain. Almostall of the majorwetlandsin thelower basin
have beemlrained. Outof 107 milesof streambanisurveyedn the Snohomistbasin,Pentec
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(1999)foundthat 35percenthadbeendiked. Thesealterationshavereducedhe capacityof the
watershedo store andnoderatehe flows of surfacewater(SnohomishCounty,2006).

Historical clearingof forestsandconstructiorof impervioussurfacehavealsochangedhe
movemenbf waterthroughthe watershed.Both of thesealterationgeduceinfiltration and
change théiming of surfacerunoff. Most ofthe subbasinsn the Snohomistwatershecdave
peakflows thatareconsiderd unhealthyfor salmonconservationbasedn analyse®f forest
cover,roaddensity,andimpervioussurface(SnohomishCounty,2006).

Compoundinghesealterationsarethe naturallylow flows in the Snohomistwatershedn the
summerwhich affectsalmonidproductivity. In thelower basinthegroundwatetableis
relativelyshallowandconnectedo surfacewater. i T hmeanghatgroundwateithdrawals

and othetandusesthat affectaquiferwater levelhave thepotentialto affectpeakandlow

flows. Sinceimperviousareageduceaquiferrechargelanduseswith highimpervioussurface
areasarelikely resultin reducedlows in riversandstreamsntheb asi n 0 ( Gourdyh o mi s h
2006).

Theonlyriver in the Snohomishwatershedvhere watewithdrawalsareknownto causdow
flows is thePilchuckRiver (SnohomishiCounty, 2006).During summemonthsiit is estimated
thatwithdrawalsby theCity of Snohomisklcanremove5 to 20perceniof the summerdow flows
from theriver (Pentec1999;StewardandAssociates2004). Potentiallow instreamflow is a
factoraffectingaquatic habitatlegradationn the PilchuckRiver (SnohomisiCounty, 2006).

Thehydrologyof Blackmand.ake has beemignificantlyalteredto maintaindesiredwaterlevels
in thelake. Thelake historicallydischargedo Swifty Creek,which runssouththroughthe city
into the SnohomistRiver (Map 4). In the 1980sa flow splitterwasinstalledto directhigh flows
in Swifty Creekthrougha pipesystemthatdischargesnto the PilchuckRiver. Low flows
dischargeo the SnohomistRiver, while flows abovel to 2cfs dischargeo the PilchuckRiver
bypass pipe.

3.3.2 Sediment

A S e d ideligenyto aquatic ecosystenis anaturalphenomenomvith a naturalrangeof
variability; howevergxcessive amountd sedimentanunderminethe conditionof manytypes
of aquatice ¢ 0 s y Staeleyet a., 2005). Undernatural conditionssedimenteaches
aguaticecosystemghroughsurfaceerosion masswasting,anderosionfrom within the stream
channel. Excesssedimentanresultfrom humanactivitiesthatexposesoilsandincreaseunoff
without providingadequaterosioncontrolmeasures.

Sedimenis generallytransportedhroughhigh gradient (steeplgloping)streamsanddeposited
in lower gradient reache®iking preventslood watersfrom redistributingsedimentacrossthe
floodplain,affectingsoils, vegetationandfloodplainhabitat (Snohomis&ounty,2006).

Bankerosionabove anaturalbackgroundevel canindicatehydrologicor sedimentconditions
thatareout of balance Surveysby SnohomistCountyfound manystreambank# beunstable,
with somepotentiallysourceof excessediment.Clearingof riparianvegetationanddiking
andchannelizationthatalterflow patternsweresuspecte@ascausegSnohomisiCounty,2006).
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3.3.3 Water Quality (nutrients, toxins, pathogens)

A complexarray ofchemicalandphysicalprocessegovernsghe movemenbf nutrients
(phosphorousindnitrogen),toxins,andpathogenshroughthe watershed.Humanactivitiescan
directly affecthow muchof thesematerialsaredeliveredto thewatershede.g.,overapplication
of fertilizers resultingn excessutrients). Humanalterationsalsoindirectlyinfluencehow these
materialsarestoredor releasedn the environment{e.g.,drainingor filling of wetlandschanges
adsorptiorto soil particlesor reducesareasavailablefor denitrification).

Runofffrom agriculturalandresidentialareadss asignificantsourceof fecal coliform bacteria
andnutrientsenteringriversandstreamsn the Snohomistwatershed.The contributionof
excesqwutrientsandpathogenss exacerbatetdy the removalof riparianvegetatiorandloss of
wetlands thatvould otherwisecaptureor slowtheentry ofthesepollutantsinto waterbodies.

A Wa gualityis the poorestin themainstem®f the StillaguamishandSnohomishriverswhere
thegreatest alteratiorts forestcover,channelcomplexity,riparianvegetationandwetlands
haveo ¢ ¢ u r($nehomisbCounty, D06)

Heavily developedakesin SnohomisiCountyhave highlevelsof fecal coliform bacteriaand
phosphorousiue torunoff from residentialareasandagriculturalactivities. Excesswvaterfowl
can alsaontributeto poorwaterquality (SnohomisiCounty, 2006).

3.3.4 Organic Materials (large wood)

Largewoodydebris(LWD) reachesvaterbodiesastrees aréransportedvia landslides,
windthrow,and banlkerosion(Stanleyetal., 2005). Large woodprovideshabitatstructure,
shadeandnutrientsto aquatic systemsHumanactivitiesin the Snohomistareathathave
alteredthe procesof movingorganicmaterials(largewood)throughthe watershednclude
clearingof riparianvegetationremovalof debrisjams,and diking offloodplainareas.

Historical clearingof forestsfrom the SnohomistiRiver floodplainremoveda majorsource of
woodydebris. Out of 107 milesof riparianareasurveyedn the Snohomistbasin,Penteq1999)
foundthatnearlytwo-thirds of theriparianvegetatiorconsistef grassprush, orsparsdrees.

Diking andchannelizatiorof streamsas on thdower SnohomisHRiver, reducedankerosion
andsubsequertreefall (Stanleyetal., 2005). Dikesandleveesareoftenmaintainedo prevent
treegrowththatwould weakerntheflood control structureleadingto furtherloss ofpotential
wood contributionto the streamIn addition,largewoodydebrisjamsareoftenremovedrom
river channeldo allow for safenavigationandflood protection(SnohomistCounty,2006).

Fallentreesalsoprovide aquatitabitatin lakes. Constructiorof docks andulkheadoften
requiresremovalof existingwoodfrom the lakeandshoreline. On lakes(andrivers) where
shorelinevegetatiorhelpsto filter stormwaterunoff, removal ofriparianvegetaion can
contributeto poorwater qualitySnohomisiCounty,2006).

Theloss ofriparianvegetatioron theSnohomistRiver hasimpactedsalmonidhabitatby
reducingthefood supplyfor fry, increasingsolarheating othe water,andreducingcoverand
refugehabitat(Pentec1999). Fish habitatfeaturessuchascomplexchannelspverhanging
cover, angoolshavedeclinedin thelower SnohomistRiver basin. Thisis due inpartto the
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loss ofLWD in theriver, which helpsto createpoolsand tocollectsedimentaindgravels
(SnohomistCounty,2006).

Terrestrial wildlifeis alsoaffectedbecausenanyspeciesiependn wetlandsandriparianzones.
Forexampleriparianforestsareusedby songbirdsor nestingandforaging,by big gamefor
forageandcalvingareasand byotherforestspeciesasmovementorridorsbetweerriversand
uplandhabitats(Pentec1999).
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4 LAND USE ANALYSIS

This chapter describdandusetrendsandplans inand neathe shorelinef the cityof
Snohomish.

4.1 Trends and Future Demand

Stateguidelinesfor SMP updatesequire that locgurisdictionsanalyzecurrentandprojected
shorelineusepatternsandtrends anddentify potentialconflicts (WAC 17326-2013)(d)(ii)).
This sectionfocuseson trendsandprojecteddemandor shorelineuses.

The City of Snohomistencompassean areaof approximately3.25squaremiles, with another
4.7 milesof unincorporatedandwithin the SnohomisHJGA (City of Snohomish2010a). As of
April 2016,the populationwithin the city was estimatetb be 9,625, noincludingthoseareas
within the UGA. Populationgrowthin Snohomishasaveragedpproximatelyd.5%ayear
since 2000whichis somewhatower thanthe countyaverageof 1.7% peryear(OFM, 2016).

The City of SnohomisiComprehensivelan, lastrevisedin March 2016wasdevelopedn
conjunctionwith the CountywidePlanningPoliciesadoptedoy SnohomisiCounty Tomorrow
(SCT). SCTis aninterjurisdictionalfforum whoseéi mi s isto adapt gublicly sharedvision,
includinggoalsandpolicies,to guide effectivegrowthmanagementnd topreserveSnohomish
County'suniquequalityof | i {SaobomishCounty,2010).

Forthepurpose®f comprehensivgrowth planning,the City uses theargetpopulationand
employmenprojectionsdevelopedy SCT forthe planninghorizonyearof 2035. Accordingto
this data,thecity of Snohomistwill have goopulationof 12,139within its currentcity limits by
theyear2035,0r anaveragancreasef 1.2% petyear. Growthwithin theunincorporated
portion ofthe UGA is estimatedo increasdo apopulationof 2,354 in 2035, aincreaseof
approximatelyd.4% (SnohomisiCounty,2016).

4.1.1 Shoreline Development Trends

Thecity of S n 0 h o noriestationgo theSnohomistRiver has a londnistory,andwasin fact,
the basisfor establishmendf the communityin 1859(City of Snohomish2007). Snohomish
developedhsa portcity, and then aa centerfor agricultureandindustry. A lumbermill was
establishean thesouthbank ofthe SnohomisiRiverin 1900,in thesamedocationthatthe
SeattleSnohomishMill Companyoperatesoday(City of Snohomish2010Db).

Industrialandcommerciabusinessesontinuedo developalongthe shorelinesand inthe
floodplainsof the SnohomisrandPilchuckRiversover theyears,which becamen evident
problemwith thefirst majorflood in 1921. By the 1950sthe City beganmplementingflood
controlmeasure$o protectthosebusinesseandhomesn thelow-lying areaqCity of
Smohomish,2010b). Althoughflooding problemshavecontinued andthecommerciafocushas
movedawayfrom thewaterdependentises othe pastthefocusandheartof the City of
Snohomishasremainecconnectedo therivers.
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Today,little remainsof the agriculturaluseswithin thecity limits, with thefew remainingiarms
in thenorthand soutlJGA areas.TheC i t shdredineplanningareascurrentlycontaina mix

of industrial,commercialresidential horticultural,andparksand operspaceuses. The
waterfrontareasalongthe SnohomisiRiver are dominatetdy industrialandcommercialuses,
includingthe DowntownHistoric BusinesdDistrict and theSeattleSnohomishMill Company
(currentlynot operating). The PilchuckRiver andBlackmans Lake shorelinesarepredominantly
residentialareagnterspersedavith manyparksandopenspaces.

4.1.2 Demand for Water-Dependent Uses

Waterdependentisesn Snohomisthavehistoricallyincludedcommercetransportation,
sustenancegndrecreationCity of Snohomish2008). Thedemandor waterdependentises
hasdecreasewith thechangan the economidasis ofthe community. Wherethe City of
Snohomisloncedependean theriver as asourceof transportatiorandcommerceit has now
becomea destinatiorfor recreatiorandtourism.

The City adoptedmagineSnohomistin 2007 asafive-yearplanfi t helppromoteboth
communityvitality andc h a r gCity of 3nohomish2007). This strategicplansetfive goals
intendedo work togethetto helpthe City managets financialandplanningobjectives. Among
the specificstepsidentifiedto obtainthesegoalsareseverarelatingtotheC i t sharedines.
Strengtheningndfurtherdevelopinghedowntowna r e aaigntstionto the SnohomistRiveris
key, aswell aspromotingbothriversandBlackmand_akefor tourismandincreasegublic
access.

Basedon recommendations the SnohomishRiverfrontMasterPlan (1998)and theMaster
Plan 2002Update additionalredevelopmenof the SnohomistRiver shorelinewestof the
AvenueD Bridge, hadeenidentifiedas apriority area. Althoughthis areahas beemleveloped
with commercialandindustrialusesfor manyyears, theCity would like to see theshorelines
redevelopedvith moreopportunities fopublic accessvhile atthe sametime keeping those
existingbusinessesconomicallyiable (City of Snohomish2002).

4.1.3 Parks, Recreation, and Open Space

The City of SnohomistParks RecreationandOpenSpacgPROS)Long-RangePlanprovides
ananalysisof therecreatiortrends withinthe city and theregion(City of Snohomish2007c).
This analysisis based omegionalinformationprovided inthe Statewide Comprehensive
OutdoorRecreatiorPlan,and onestimatedlemographi@ndpopulationdata. Accordingto the
dataprovided,theaveragaesidentparticipates inthefollowing activitiesperyear:
Walking/hikingi 26 times;

Bicycle ridingi 9times;

Activities atindoorcommunityfacilitiesT 6 times;

Picnickingi 5 times;

Waterbasedactivities(fishing) i 5 times;

=A =/ =/ =4 -4 =4

Waterbasedactivities(excludingfishing) i 5 times(City of Snohomish2007c).
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Thesecurrentusenumbersalongwith populationestimatesywerethenusedto estimateuture
trendsin recreationaparticipation. Overall, participationin mostoutdoorrecreationahctivities
in expectedo increasen proportionwith populationincreases.

During the planningprocesdor the currentPROS LongRangePlan,the City of Snohomish
updatedhe wayrecreatiorlevelof-service(LOS) is determined.The LOS standardsiow
requiredwithin thecity limits areshownin Table4-1.

Table 4-1. Parks, Recreation and Open SpaceOS Standards

Park Type LOS Standard

75% of population within %2 mile
of a neighborhood park

90% of population within 1%
miles of a community park

Neighborhood

Community

90% of population within 1%

Non-motorized Trails . )
miles of a trail

10% of the City maintained as

Open Space open space

Source: City of Snohomish, 2007c.

All shorelineplanningareadn the City of Snohomisharewithin areaghatmeetthe LOS
standardor communityparks;all shorelinegplanningareasgxceptfor theportion ofthe
SnohomistRiver westof SR9, arewithin areagzhatmeetthe LOS standardor non-motorized
trails. Thereis currentlyonly oneneighborhoogark inSnohomishwhichlies onthePilchuck
River shoreline. At thetime the PROS LongRangePlanwasadopted4% of the City of
Snohomistwasmaintainedas operspacg City of Snohomish2007c¢).

TheMaster Plark002UpdateoutlinestheC i t pfad ®addressi | oterrguse angreservation
of theSnohomisiR i v @artlbssh o (Ciey of Snohomish2002). Firstand foremostin theplan
is developmenbftheC i t tyaibsystento enhance therientationof the downtownareato the
SnohomisiRiver and toconnecto theregional Centennial Trail systenRublicsupportof and
demandor multi-purposerails haveincreasedn the areaovertheyears both as dorm of
recreatiorandas anon-motorizedtransportatiorcorridor. Manyof theC i t pfadnengefforts
includecomponents$o supportthe constructiorof newtrails, connectiongo theexistingsystem,
andenhancemendf theC i t oriénttionto theriverfront aregCity of Snohomish1998, 2001,
2002, 2005, 20074, 2008).

Additional informationaboutspecificplannedfacilities in eachof the shorelineplanningareass
given inthefollowing sections.

4.2 Potential Use Conflicts

As statedn Section4.1,the SMA requires local jurisdiction® identify potentialconflicts
between currerdndprojecteddevelopmentrendsandSMA objectives. Potentialconflictsin
this contextarefocusedon competingplanningprioritiesinherentin theoverall SMA policy
intent,suchas thepreferencdor waterdependentises andor ecological protectionPotential
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conflictsmayalsoaddressonflicts betweelsMA policy objectivesandotherinterestsor
regulatoryrequirements affectinghorelineresources.

The City of Snohomisthasidentified a desireto visually enhanceheriverfrontin the downtown
area. Thewatersidesof manyof thebusinessealong theshorelinearenot maintainedaswell
as thestreetsides, andheC i t Best Blanagemeflanmakesmaintenancef thelandscaping
laborintensiveandexpensive.In addition,shorelinemanagementequirementsor the
maintenancef riparianvegetatiorarenot conduciveto someshorelinemprovemend (City of
Snohomish2008).

Replantingiparianvegetations identified asanimportantrestoratioropportunityin the
SnohomiskRiver watershed.However,woodyvegetationis oftenremovedduringlevee
maintenance Plantingnative tree®ntop ofleveesor dikes maybe inconflict with the needo
maintaintheseflood controlfacilities.

Lakeshore landownerdten maintaintheir propertiesaslawnsor with ornamentalandscaping
thatallowsviewsandaccesgo thewater. This type of vegetatiomrmaintenancean ben conflict
with restoringnativewoodyvegetatioralong theshorelineto improvelakeshorescological
functions.

Restoratiorprojectsin thevicinity of Harvey Fieldairportwill needto considerthe potentialto
attractbirdsthatmayresultin birdstrikehazarddor aircraft.

Thecity currentlyreceivedrinking waterfrom both theCity of Everettandvia withdrawals
from the PilchuckRiver. If largerwithdrawalsfrom the PilchuckRiver occur,asallowedunder
theCi t watersrightandto accommodata growingpopulation this maybe inconflict with the
need tgorotectfish habitatduringsummerdow flows.
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5 SNOHOMISH RIVER

5.1 Physical and Biological Characterization
5.1.1 Process and Channel Modifications

Themajorprocess andhannemodificationsto thelower SnohomisHRiverin thevicinity of the
city of Snohomishnclude:

T Constructiorof leveesanddikes,which disconnectetheriver fromits floodplainand
reducedff-channehabitat;

T In-streamgravelmining;
1 Clearingof forestfrom thefloodplainandriparianareas;

T Increasedurfacerunoff, stormwateipollution, andsedimentatiomue toincreased
impervioussurfacesn developedareas;

T Filling anddrainingof wetlands;
1 Removalof largewoodfrom theriver to allow for navigationandprotectstructuresand
T Fecalcoliform andexcessutrients inrunoff from agriculturalandresidentialareas.

The SnohomistRiver valley washistoricallya mosaicof wetlandsandforests,andtheriver
transportedargequantitiesof woodydebris. In 1864,loggingbegan alonghe mainstemand
loggingcompaniesisedtheriver to storeandtransportimber. Beginningin the 1860sand
continuingto the presentthousand®f snags have beeemovedrom the riverto remove
boatinghazardsandprotectbridges (HaaandCollins, 2001).

Settlersheganto build leveesin the SnohomisiRiver valley beforetheturn of the century.
Formaldiking anddrainagedistricts werdormedin theearly1900s. Currentlyover40 miles of
leveesprotectalmost20,000 acres the SnohomistRiver valley from flooding(Snohomish
CountyPublicWorks,1991). Approximately53% ofthe SnohomistRiver banksbetweerPort
GardneBay andFrenchCreek(just upstreanof the Pilchuckconfluencearearmored
(SnohomistCountyPublicWorks,2009a). Theareaof sidechannekloughsaccessibléo
juvenilesalmonidshasdecreasetly 55% comparedo historic conditions(HaasandCollins,
2001).

Betweenl962 and 1991gpproximatelys,000 t06,000 cubigyards ofgravelwereminedeach
yearfrom the SnohomisHRiver channejust upstreanof thecity (river mile 13.7). Additional
gravelmining is knownto haveoccurredalongtheriver bothupstreamanddownstreanof the
city limits. Theeffectsof gravelmining onriver systemshaverecentlybegun to betudiedand
betterunderstood.It is knownthatremovingmaterialfrom a riverchannekanleadto channel
incision (downcutting)for a considerabl@listancedownstream.A change in thehannel
elevationcanaffectthelocal groundwatetableandalterbaseflows. Instreamgravelmining can
change theshapeandelevationof the channelandreducetheformationof gravelbars
downstream.Mining mayinvolve clearingriparianvegetatiorandremovinglargewoodfrom
the channel. During mining operationsincreasedine sedimenmayinfiltrate fish spawning
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gravelsandfill pools. Together thesehangexannegativelyimpactfish habitat(Kondolf,
2001). Thedegreeo whichtheshorelinef Snohomistwereaffectedby miningis notknown.

5.1.2 Drainage Basin, Tributary Streams and Associated Wetlands

TheSnohomistRiverdrains 34Zquaramiles (Pentec]1999). The mainstemSnohomistRiver
extenddrom PortGardnemBay upstreanto theconfluenceof the Snoqualmieand Skykomish
Riversatriver mile (RM) 20.5(Haring,2002).Thelower portionof theriver, up to
approximatelyRM 8.1, flows throughestuarinéhabitat. The city of Snohomishs located
upstreanof theestuarinearea, orthenorth bankof the SnohomisHRiver atapproximatelyRM
12.6. From approximatel\RM 8.1 toRM 15.3, theriver channelis dikedandarmored. Daily
tidal fluctuationsin this part oftheriver areup to11 feet(StewardandAssociates2004).

Tributariesto the SnohomistRiverwithin thec i tskodebneplanningareainclude Swifty
Creek,which enterstheriver atRM 12.9, andhe PilchuckRiver, which entershe Snohomisthat
RM 13.4(Haring,2002). Swifty Creekis the outletstreamfrom Blackmand_ake.

A largewetlandcomplexis locatedadjacento theC i t wastesvatetreatmenplantin reach
SNO_RV_03(Map 4). Thiswetlandincludespalustrine emergengcrubshrub,andforested
vegetatiorcommunities. Thewetlandcoversapproximatelyl8 acres por 33% of reach
SNO_RV_03CemeteryCreekmeandershroughthis wetlandsystemanddischargeso the
SnohomiskRiver ata pointjust northandwestof the citylimits (Map4). This wetlandis
believedto be part ofa historicalmeandenf the SnohomisiRiver that wascut off whenthe
river was channelizedTidesnow creatdargeoff-channepools inthe wetlandhatmayprovide
salmonidjuvenilerearingand adulholdinghabitat(StewardandAssociates2004).

5.1.3 Geologic and Flood Hazard Areas

Thefloodplainof the SnohomisiRiveris mappedas amaquiferrechargearea(Map 4). The
aquiferis fairly shallowandthereforemaybe sensitiveto groundwatepollution.

Localizedsteepslopesarepresenin the shorelinegplanningarea(Map 6). Theseslopesare
typically associatedavith armoredriverbanks. Mappingdata forerosionandlandslidehazardss
currentlybeingdevelopedy theCity includingreviewof existingState Departmerdf Natural
Resourceslatasourcesise ofdigital elevationmodel/ LIDAR data. This review andmapping
will likely identify theriverbankalongthec i t y 6 s dreafivont AvenueD to CadyPark),
wherea historyof bankfailuressuggestgotentialfor reoccurrencén the futuredueto flooding,
heavyrains,or majorseismiceventsCity of Snohomish2002). Thedowntownshorelinearea
and theriver floodplainaremappedas havingnoderateo high susceptibilityto liquefaction
(Map 7). Thedesign andonstructiorof theC i t newRiverfrontTrail includesmeasure$o
minimizethe risk offuture slopefailuresalongthis portionof theriverbank.

The SnohomisIRiver shorelineplanningareais locatedwithin the mappedioodwayand the
100-yearfloodplain(Map 8). Numeroudargeanddestructivefloodshaveoccurredn thecity
over theyears. Like othermajorriversin thewatershedihe Snohomish Riveexperienceswo
periods ofpeakflows eachyear: duringthe heavyrains ofNovembefi January, anduring
snowmeltin May andJune. Flowsaretypically lowestin Augustwhenthereis little rain andthe
snowpackn the Cascadebasmelted(Pentec;1999).
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The SnohomisiRiver mainstenchannels currentlystableas aresultof extensivediking and
bankarmoring. Channelmigrationwaslikely moresignificantin the past,whenthe channel
couldmeandercrossa broadfloodplain (HaasandCollins, 2003).

5.1.4 Critical or Priority Habitat and Species

The SnohomisiRiverin thevicinity of the citysupportsseveralsalmonidspeciesincluding
Chinooksalmon(federallylistedthreatened);ohosalmon,chumsalmon pink salmon sockeye
salmon bull trout/Dolly Varden(federallylistedthreatened)andsteelheadfederallylisted
threatened).Of these speciesummerChinooksalmonaredocumentedo spawnin this portion
of theriver (WDFW, 2017a).

Themainstem SnohomidRiver upstreanof the city providesgoodfish habitat,with features
such agyravelbars riffles, pools,andsidechannels. Theportionof theriverfromT h o ma s 0
Eddyup tothe confluenceof the SkykomishandSnoqualmieRiversprovidesspawninghabitat
for Chinook,pink salmonandsteelheadrearingand holdinghabitatfor Chinook;and
overwinteringhabitatfor bull trout. Downstreanof T h o mEddy¢theriver gradient decreases
and thesubstratdbecomesandy andgilty. Dikesandtwo pumpstationsprotectadjacent
farmlandfrom flooding. Becausehe extensivediking andchannelizatiorseverelylimit

overbank flows, finer materialssuchas sandsilt, and claytendto bedepositedn theflatter,
slowermovingportionsof the lower river channeratherthanbeingdistributedacrosghe
floodplain. Spawninghabitatin thislower reachof the SnohomistRiveris limited andit serves
mainly as afish migrationcorridor (Pentec1999;SnohomistBasinSalmonRecoveryForum,
2005; StewardandAssociates2004).

Rearinghabitatfor Chinookand coho has beategradedy thereductionin floodplainarea due
to dikesandlevees.lt is estimatedhatthe SnohomistRiver floodplaincouldsupportl.2
million pre-smoltChinookin themid-19" centurybut only36,000in 1998. The production
potentialfor conosmoltdropped tasimilar low levels. Dropsin salmonproductivity are
attributedto thedisconnectioroff-channekloughsand thdargeMarshlandandFrenchCreek
marshegHaasandCollins, 2001).Restoratiorcurrentlybeingplannedfor the mouthof the
SnohomisIRiverwill reopensomefloodplainareasn aneffort to reversehistrend.

TheWashingtorDepartmenbf FishandWildlife (WDFW) maintainsa list andmappingof
priority habitatsandspecieghroughouthe state. Priority habitatsarethosethathavea high
value tomanyfish andwildlife speciesandmaybelimited or vulnerable. Priority speciesare
thoserequiringprotectionor managemertb ensureheir survival (WDFW, 2017b). Priority
wildlife habitatsmappedn theshorelineplanningarea ofthe SnohomistRiver andthe adjacent
floodplainincludewetlandsandriparianzonesMap 5). Thewetlandsppenwaterareasand
shorelinetreesprovideforagingandnestinghabitatsfor priority species suchswaterfowl,bald
eagle bats,greatblue heron,andpileatedwoodpecker.

5.1.5 Water Quality

Waterquality issuesn thelower SnohomistRiver haverecentlyincludedlow dissolvedoxygen,
hightemperatureglevatedecalcoliforms,and toxins suchsmetals,phenols, andPCBs
(Pentec1999). The SnohomistRiver nearthecity is includedonE ¢ o | 3@3¢d)is$ of
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impaired watebodiesdueto elevatedecal coliform levels, and is avaterof concernfor
temperature (Ecolog®008). Watertemperatureneasurementsy StewardandAssociatesear
the SR9 crossingioundtemperatureabove thestatestandard$or salmonidsn JulyandAugust
2003 (StewardandAssociates2004).

TheCi t y 6 s wraasntergplarddisehargesreatedeffluentto the SnohomistRiverwithin
reachSNO_RV_03.0naveragehe planttreatsonemillion gallons ofwagewaterperday, but
this canreachasmuchas 10million gallonsperday due ta°combinedsewerandstormwater
inputsfrom older partsof the city. The City hasplans toseparatéhe stormwateifrom sewage
flows. TheCity operateshe plantunderan NPDESpermitthatsetsconditionson plant
operationto ensurehatfederalCleanWaterAct requirementsremet. The City performs
samplingandtestingof the quality of effluentdischargednto the SnohomistRiver (City of
SnohomisHPublicWorks,undated).

5.2 Shoreline Use Patterns
5.2.1 Existing Land and Shoreline Uses

Table 5-1. Land Uses Snohomish River

Current Land Use Designation* . _
Reach Length | Shoreline (shows percent of segment) HISt(I)I’IC (|3r
Name (Miles) | Environment City of Rg;otl;jrrc;aes
Designation Sraloe UGA
Hist.
; 1%
Urban Business .
6% | Industrial | 38%
SNO_RV_01 0.37 gﬂtr):lrban EaDrE 24% | O/s 62% n/a
69%
Urban Hort.
E,':)Srpmermal 65%
Business 26% Snohomish City
SNO_RV_02 0.59 Urban HDR <1% | Industrial | 100% | Historic District
MDR 1% (WHR/NRHP**)
0,
Parks 8%
Commercial | 7%
0
SNO_RV_03 0.77 Urban g;?ks gl/g/o Industrial | 100% n/a
SFR 6%

* Land Use Designation definitions: HDR=High-Density Residential; MDR=Medium-Density Residential; SFR=Single-Family
Residential; O/S=0pen Space; Urban Hort.=Urban Horticulture.
* WHR = Washington Historic Register; NRHP = National Register of Historic Places.

5.2.2 Shoreline Modifications

Shorelinemodifications refeto structuralalterationsof thes h o r enaturalbarkaer
constructiorof a physicalelement. Suchmodificationsaretypically usedto stabilizethe
shorelineandpreventerosion,or to preparehe shorelinefor a specificuse. Thesemodifications
canincludelevees, dikedJoodwalls,riprap,docks,piers,or other inwaterstructuresbut they
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canincludeotheractionssuch aslearing,grading,applicationof chemicalspr significant
vegetatiorremoval(WAC 17326-231(1)).

Themostcommonlyoccurringshore modificatiors termedshorelinearmoring,which typically
refersto shoreparallelstructuresuchasarmoringor riprap usedto protectcoastalpropertyfrom
erosion(JohannesseandMacLennar2007). Thesemodificationsalsoalternaturalprocess
dynamics. Shorelinearmoringtypically impedessedimensupply todownstreanmareas and
nearshordabitats. This sedimenstarvationcancause oheightenerosionalongdownstream
shorelinesandcan leado changes imearshoresubstrateeompositionfrom sand omudto
coarsesand gravel,andfinally hardpan.This may,in turn, alterthe habitatconditionsand
composition. Constructiorof shorelinearmoringmaycover ordestroyhabitatandoverwater
structuresnaydeprivevegetatiorof light. Bulkheadsandpiersmayalsoaffectfishlife by
divertingjuvenile salmonidawayfrom shallowshorelines intaleepemater,therebyincreasing
their potentialfor predation(Nightingaleetal, 2001).

The SnohomistRiver shorelineplanningareahasbeenmodified by decade®f industrialand
commerciauses. IrSnohomishtheriver is confinedon boththe northandsouth bylevees.On
thenorth shoras aleveethatrunsfrom thewesternextentof the city limits to just eastof SR9.
Fromthere to theeasterrextent ofthecity, the shorelinehasbeenfortified in placeswith rip rap,
such aslongtheRiversideTrail to the CadyParkboatramp(anolderboatrampwhichwill be
retainedasanaccessndlaunchpoint for handlaunchof nonmotorizedboats),andtheriver
subsequentlghannelizedy nearshor@evelopment.Similarly, the southshore haslsobeen
developedvith industrial,agricultural,andresidentialuses andip rapin mostareas.Lowell
SnohomistRiver Roadrunsadjacento the shorelinefrom the westernextentof the city limits to
99" AvenueSEand actss alevee. Historic floodplainshavehadmostnativevegetation
removedand have beedevelopedvith agricultural,industrial,andcommercialuses. Over60%
of theSnohomistR i v danis(@cludingareasothwithin andoutsideof the city) contain
little or noriparianforest (HaagndCollins, 2001).

Therearethreeoverwaterstructures withirthe SnohomistRiver shorelineplanningarea:the
SR9 and Avenue ridges,andtherailroadtrestle. The boatlaunchat 20 Lincoln Avenue,the
hand launcllampat CadyPark,andthe unnamedeachaccesst the eastend ofthecity arethe
only water accespointsalongthis stretchof theriver. Thereare nofunctionalpiersor docksin
the SnohomisIRiver shorelinegplanningarea.

5.2.3 Shoreline Environment Designations and Land Use

Thecurrent SEDsind land uséesignationgor the SnohomisiRiver shorelineplanningareaare
shownin Table5-1. The currenSEDsinclude asmallRuraldesignatedrea orthe southeast
end oftheriver and asmallareadesignate@dsSuburbaron thenortheasend. Theremainderof
the SnohomisHRiver shorelineplanningareahasa designatiorof Urban(Map 12). Theland use
designationsestablishedn the Comprehensive Plashow a mix of commercial historic
businesstesidentialandparks andpenspacgMap 10). Landusewithin the City of
SnohomisiUGA is predominantlyndustrial,with someopenspace.The downtowrHistoric
Businesdlistrictis describedurtherin Section5.2.6.
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5.2.4 Existing Public Access

A largeportionof the SnohomistRiver shorelineis accessibléo the public within the city limits
(see Mapl1l). Along with thecurrentparks andrailsin thedowntownareathereis alsoan
informal wateraccesgointfor fishing, and otheproposediccesgoints wesbf the bridgeat
AvenueD. A summaryof the parksand publicaccessacilities within the SnohomisiRiver
shorelineplanningareais shownin Table5-2.

Table 5-2. Parks and Public Accessi Snohomish River

Reach Name Public Access Water Comments
Facility Name Access
20 Lincoln Avenue Y Boat launch
Boat ramp for hand launched,
SNO_RV_01 Cady Park R non-motorized boats
Willow ROW ] Unimproved open space
Unnamed beach access X Unimproved open space
Collectively, the Riverfront
Trail, Cady & Kla Ha Ya Parks
Kla Ha Ya Park ] and the Gazebo are referred
to as the Riverfront
SNO 02 Community Park
NO_RV
- - Avenue A Gazebo ] Viewpoint
Riverfront Trail ] ADA accessible
Vi si Ceaterd s ]
SNO_RV_03 None ]

5.2.5 Historical and Cultural Resources

Historic andcultural resourcearedocumentedhrough avarietyof sources.Official registers
includethe NationalRegisterof Historic Placesand théWashingtorStateHeritageRegister.In
1973, theCity adoptedanordinanceo protecthistoricbuildingsandstructures.New
constructiormndremodelsareencouragedb retainthe historic character withirthedistrict. To
aid inthis, the City developedHistoric District DesignStandardg$or this areawhich areoutlined
in SMC 14.225. In 1974, thHlistoric Business Districtvasplaced orthe NationalRegisterof
Historic PlacegNRHP). Thereareapproximatelyb0 historic buildingswithin this 26-block
area. TheHistoric BusinesdDistrict is knownregionallyasfi T PAertique Capitabf the

Nor t hwe oftSdohomichal1gb).

Previousnvestigationdor culturalresources alontihe SnohomistRiver withinthe city have
revealedhe presencef historicandprehistoricartifacts. Severaldebrisandlithic (prehistoric
rock) scattersiteshavebeenidentifiedwithin andnearthe SnohomistRiver shorelineplanning
area. Thesesitesareindicativeof Native AmericanandEuro-Americansettlement¢Landau
Assocates,2008).
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5.2.6 Areas of Special Interest

Accordingto Ecologyguidelinesareasof specialinterestto beinventoriedincludepriority
habitats erodingshorelinesdevelopingor redevelopindgiarborsor waterfronts dredgedisposal
sites,andtoxic or hazardousvastecleanup sites (WAC 1726-201(3)(c)(iv)). Priority habitats
arediscusse@bove inSection5.1.4.Eroding shorelinearedescribedn the contextof regulated
geologicalhazardareasabove. Otherelementsaredescribedelow.

Thereis only onepropertylisted on anystateor federallist for contaminatediteswithin the
Snohomiskshorelineplanningareathatis currentlyactive. The CartermarPropertysite, onthe
south banlof the SnohomisIiRiverin the City of SnohomistUGA, wasreportedo havesoils
contaminatedby metals angbetroleum productsEcologyreportsthe statusof this siteas
awaitinga site hazardassessmerfEcology,2010).

5.3 Reach Scale Assessment

Table5-3 summarizeshe majorfeaturesof eachreach orthe SnohomistRiver.
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Table 5-3. Reach Assessmerfor the Snohomish River
Reach REEED Riparian Zones
Reach No. ) Length Land Use Modifications Unique Features P
Location : and Wetlands
(miles)
Levees, riprap,
vegetation removal
Substantial impervious Significant amount
areas in downtown of public land West end of reach
Cedar Avenue to Agriculture, Snohomish (Map 9) potentially available | has a significant
SNO_RV_01 the BNSF 0.37 ) . N
) open space | 35% of reach in low to for public access riparian buffer area
railroad trestle o )
high intensity development (Map on north shore
development and 11)
developed open space
(NOAA, 2006)
Levees, riprap,
i I .
\;egbetatlo.n Ir.emova. Riverfront
. ubstantial impervious Community Park o
Commercial, | areas in downtown Sparse riparian
Just east of the ; ; . (Map 11) > i
: industrial, Snohomish (Map 9) . trees; invasive
SNO_RV_02 SR 9 bridge to 0.59 . . Industries and ;
trail access, | 48% of reach in low to - , vegetation along
Cedar Avenue " g . airport located in -
residential high intensity : shoreline
devel q large floodplain
evelopment an area south of river
developed open space
(NOAA, 2006)
Levees, riprap,
Western extent Public Utility, \Sg/etaftmn rimOYaI Citv wastewater Large wetland
of city limits to agriculture, 2% of reach in low to y system associated
SNO_RV_03 ; 0.77 - high intensity treatment plant At
just east of the commercial, dovel * and facility (Map 4) with river and
SR 9 bridge residential evelopment an y P Cemetery Creek

developed open space
(NOAA, 2006)
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5.4 Opportunity Areas
5.4.1 Restoration

Restoratioropportunitiefor the SnohomistRiver shoreline aréimited by theexistingdikes and
levees. Wherepossibleyiparianzonescould berestoredoy controllinginvasivevegetatiorand
replantingnative conifettrees. Techniquesn thelntegratedStreambank ProtectioBuidelines
could beusedto incorporatevegetatiorandlarge woodnto flood control structures (Washington
StateAquaticHabitatGuidelinesProgram 2003). Removingor settingbackdikeswould
increasevoodavailability, shadehabitatcomplexity,andoff-channekearingareas.Engineered
logjamscould alsdbeaddedo helpaccumulatevoodand formpools. Fencing tgprevent
livestockaccesgo theriver would alsoimprovewaterquality (Tulalip TribesandSnohomish
County,2001).

City-ownedpropertiesnay presenthe bestopportunitiedor restoratiorin areasvhere shoreline
vegetatiorhasbeenimpactedby recreatioror otheruses. Potential restoratiositesincludethe

c i twadiesvatetreatmenplantproperty,city shopyard,CadyPark,Kla Ha Ya Park,urban
horticultureproperty(northbank ofriver in reachSNO_RV_0landadjacenfloodplain),and
openspace locatednthesouth banlof theriverin reachSNO_RV_01(seeFigure IlI-2,
StewardandAssociates2004).

5.4.2 Public Access

Severabfthec i tpladnsmgdocumenthaveidentified publicacces®pportunitieshathave
receivedsupportfrom thecommunity. The SnohomistRiverfrontMaster Planand thePROS
Long-RangePlanidentifiedtheareaon thewestend ofthecity, north ofthe SnohomisiRiver,
asCity-ownedlandthatcould beredevelopeavith newparksandtrails (City of Snohomish,
1998, 2002, and 2007cA draftprospectusvas writtenspecificallyfor this possibility. The
prospectusnalyzedhe potentialfor propertyacquisitions/tradesreationof a newtrail that
wouldtie into the RiverfrontTrail, andconstructiorof ariver-servicinglocation(City of
Snohomish2005).

Additional projectsfor parksandrecreatiorareidentifiedin the RiverfrontMasterPlan, the
RiverfrontMasterPlan Updateand thePROSLong-RangePlan (City of Snohomish1998, 2002
and 2007c).Includedaretie-insto theregional Centennial TraNyhich would createoptional

Al otorpai | sthecity iAlthbughmone ofthe proposetie-ins arelocatedwithin shoreline
planningareashaving acomplete connectedrail networkwould creategreateropportunitiedor
accesdo theexistingRiverfront Trail and theSnohomisHRiver shorelines.
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6 PILCHUCK RIVER

Theshorelineplanningareafor the PilchuckRiver is limited to the westsideof theriver (Map

2). Thecity of Snohomistboundarylies alongthelower portionof the PilchuckRiver, from the
approximate alignmentith Grove Streein thesouth, tathe approximate alignmentith 11"
Streetin thenorth (approximatelyRM 1.3 toRM 2.4 on thePilchuckRiver). Northand south of
this areathecity boundaryeerswest outsideof the shorelingplanningarea. The exceptiongo
this aretwo parcelsownedby theCity thatarenot contiguouswith themaincity limits (Map 2).
Oneparcelis locatednortheasandwell upstreanof the cityproperon N. Lake RoesigeiRoad,
atthelocationof thec i twatérdreatmenplanton thePilchuckRiver (approximatelyRM 26).
Theotherparcel,locatedeast otthe city properon ThreeLakesStreetSE, lies within anoptional
shorelineplanningareain thePilchuckRiverfloodplain(RM 3.3).

6.1 Physical and Biological Characterization
6.1.1 Process and Channel Modifications

Themajorprocess andhannemodificationsto thelower PilchuckRiverin thevicinity of the
City of Snohomishinclude:

Diking andarmoring,which disconnectheriver from its floodplain;

Removalof nativeriparianvegetation;

Gravelmining from the channelgravelbars,andfloodplain;and

=A =A = =4

Low flows potentiallyexacerbatetdy municipal watewithdrawals.

Much ofthe streambanion thelower PilchuckRiver hasbeenarmaed,and nativaiparian
vegetationis lackingalongthelower reachesLargewoodydebrisis lacking,and theriver
channelackshabitatcomplexitysuchas poolsandoff-channehreas.Invasivevegetatiorsuch
as reedcanarygrasdilimalayanblackberry,andknotweeds dominantalongtheriver.
(SnohomistCountyPublicWorks,2002;Haring,2002).

Mining of in-channelgravelbarshas occurre@glongmuchof thelower PilchuckRiver. From
1969 to 1972approximatelyt5,800cubicyardsof gravelwereremovedrom theriver each
year. From1972through1991,in-channemining removedapproximatelyl4,400cubicyards of
gravelfrom the Pilchuckeachyear. Floodplaingravelmining has alsamccurredalongthe upper
PilchuckRiver (Kondolf, 2001). The poteriial effectsof gravelmining on riversystemsandfish
habitatarediscussedn Section5.1.1.

The City water treatmenplantis locatedapproximatelyl 6 miles northeasbf Snohomistat RM
26.4 on thePilchuckRiver. A damdivertsriver waterto thetreatmenplant. The plantproduces
approximatelyonemillion gallons ofpotablewatera dayatfull operationA fish ladder athe
damprovides passader migratingfish. However,constant maintenanaé the ladderis
requiredto keepit free of debrisandsediment.(City of SnohomistPublicWorks,undated).In
2016, theCity Councilpassed resolutionto conditionallyclosethe watertreatmenplant and
removethediversiondam. Current projections estimatiee earliestremovalof thedam would
be 220.
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Therearenumeroustherprivatewaterwithdrawalson theriver for agriculture jrrigation, and
otheruseg(Haring,2002).

6.1.2 Drainage Basin, Tributary Streams and Associated Wetlands

ThePilchuckRiver drainsanareaof approximately84,000acres(Haring,2002). Theupper
watersheds locatedin theforestedfoothills of the Cascadesyhile the lower portionflows
throughrural agriculturalandresidentialareas. Along with Snohomishthecities of Granite
FallsandLake Stevensarelocatedin the PilchuckRiver watershedThe PilchuckRiver
confluencds atRM 13.4on theSnohomisHRiver. Thewatersheaf Bunk FossCreek,a major
tributaryto the PilchuckRiver, includesareadn the northeasterportionof the cityandnorthern
UGA.

No wetlandsaremappedwithin the PilchuckRiver shorelineplanningarea. Ther i ver 0 s
floodplainis constrainedby steepbluffs on the westerbank,andleveesalongthe easterrbank.

6.1.3 Geologic and Flood Hazard Areas

Thefloodplainof the PilchuckRiveris mappedas amaquifer rechargarea(Map 4). Theaquifer
is fairly shallowandthereforemaybe sensitive tagroundwatepollution.

Thewestbankof the PilchuckRiverin theshorelineplanningareaconsistof steepbluffs (Map

6). As aresulttheriver floodwayand 100yearfloodplainareconstrainedo thewestand
extendmainlyto the eastandoutsideof the citylimits. Ecology technical assistanse&ff,
however notethatleveesandhardeningon theeastsite of theriver likely increaseiver energy
and erosioralong thesteepbanks ortheC i t sydéo$theriver. Potential forerosionand
associate@hanneimovement(migration)on thewestbankof the PilchuckRiver shouldbe
consideredvith C i t ijn@esnentatiorof shorelinemanagemerdndintegratedgeologically
hazardous areasandard¢Olsen,2010). Thefloodplainwidensin reachPIL_RV_0lnearthe
confluence withthe SnohomistRiver;inthisareaEc o | 0 g y 6 s Mandgenemymupa i n
supportstaff have notegbastflood damageoccurring inCity limits (Steele 2010;Map 8).

ThePilchuckRiver shorelineplanningareais mappedwithin an area omoderateo high
liquefactionsusceptibility(Map 7).

6.1.4 Critical or Priority Habitat and Species

ThePilchuckRiverin thevicinity of the city supportseveral salmonidpeciesincluding
Chinooksalmon(federallylistedthreatened);ohosalmon,chumsaimon, pink salmon sockeye
salmon bull trout/Dolly Varden(federallylistedthreatened)steelheadfederallylisted
threatened)hitefish,andrainbowandcutthroattrout (StewardandAssociates2004). The
lower PilchuckRiver providesspawninghabitatfor fall Chinookandwinter steelheadand
rearinghabitatfor cohoandbull trout/Dolly Varden(WDFW, 2017a;Avery andHook, 2003).

Salmonhabitatin theriver is affectedby changesn river flows, bankarmoring,lack of habitat
complexityin the channelack of off-channelhabitat,and high watertemperaturegAvery and
Hook, 2003).Gravelmining andbankerosionhavecontributedto excess sedimeimt theriver.
Becauseéheriver is cutoff from its floodplain,sedimentbecomedepositedvithin the channel.
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Poolhabitatsn thedownstreanportionsof the PilchuckRiver aresparseand thesubstrates
embeddedvith sedimen{StewardandAssociates2004).

TheWashingtorDepartmenbf FishandWildlife (WDFW) maintainsa list andmappingof
priority habitatsandspecieghroughouthe state. Priority habitatsarethosethathavea high
value tomanyfish andwildlife speciesandmaybelimited or vulnerable. Priority speciesare
thoserequiringprotectionor managemerto ensureheir survival (WDFW, 2017b). Priority
wildlife habitatsmappedn theshorelineplanningareaof the PilchuckRiver andthe adjacent
floodplainincludewetlandsyiparianzones, andirbannaturalopenspacgMap 5). The
wetlandspopenwaterareasandshoreline treeprovidehabitatfor priority speciesuchas
waterfowl,bald eagle bats,andpileatedwoodpecker.

6.1.5 Water Quality

ThePilchuckRiverisincludedonE ¢ o | o g of ingairedwatersasawaterof concerrfor
elevated temperatures (Ecolo@@08). StewardandAssociate$2004)measuredvater
temperatureabovestate standarder salmonidsnearthe confluenceof Bunk FossCreekin
2003. However temperaturetheymeasuredn apool betweerthe SecondStreetBridgeand the
socceffields werewithin the standards.

Theothermajorwaterquality concernfor theriver is fecal coliform bacteria. The Pilchuck
Riverisincludedin E ¢ o | drgtat Maximum DailyLoad (TMDL) planfor fecalcoliforms.
Pollutionsourcesn thewatershedppeato belivestockaccesgo theriver, poorpasture
managemenfailing on-site septicsystemsandbacterial contributionfom urbanizedributary
areagEcology,2003).

Theriver receiveshigh flows from Swifty Creek the outletstreamfrom Blackmand_ake (see
discussionn Section7.1.2).
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6.2 Shoreline Use Patterns
6.2.1 Existing Land and Shoreline Uses
Table 6-1. Land Uses$ Pilchuck River
Land Use ; ;
. Historic or
Reach Length | Shoreline Env. Designation UGA CS :)t C(I)
Name (Miles) Designation |(shows percent of dura
P Resources
segment)
PIL_RV_01 032 | oA Parks 100% | O/S | 100% None
Commercial | 15%
PIL_RV_02 0.43 Urban Mixed Use 79% n/a None
Parks 6%
MDR >1%
Urban Mixed Use 7%
PIL_RV_03 0.55 Suburban Parks 40% n/a None
SFR 48%
Urban Hort. 5%
PIL_RV_05 0.02 n/a Industrial 100% n/a None

* Land Use Designation definitions: MDR=Medium-Density Residential; SFR=Single-Family Residential; O/S=0pen Space; Urban
Hort.=Urban Horticulture.

6.2.2 Shoreline Modifications

Shorelinemodificationsalong thePilchuckRiver arepredominantlydueto adjacent
developmentesultingin channelization. Areasof nearshorevegetatiorremovalare evidenat
Pilchuck Parkbetweend™ and5" Streetsandsporadicallynear somsinglefamily homes.
Most backshorevegetatiorhas beememovedor residential parksandcommercial
development Other tharthe roaccrossings a2™ Streetand5™ Street, thera@reno otherover
waterstructures.Rip rapand othetypesof shorelinearmoringareevidentin placesgspecially
beneatthebridges. Therearewateraccespointsat both PilchuckParkandMorgantownPark
for swimming;however thereis noboataccess.

6.2.3 Shoreline Environment and Land Use Designations

Thecurrent SEDsind land uséesignationgor thePilchuckRiver shorelingplanningareaare
shownin Table6-1. CurrentSEDsincludea smallRuraldesignatedreaon the soutlend ofthe

river, an Urbandesignatiorfrom the south endf PilchuckParkto 7" Streetand aSuburban
designatiorfrom 7" Streetto just north of 11" Street(Map 12). Landuseson the southend of
the planningareaaredominatedoy parks andecreatiorusesjncludingPilchuckParkand the
privatelyowned Stocker Fieldoccer facility. From 2™ Streetto 6" Street)and usedesignations
aremostlycommercialandmixeduse. North of 6 Streetthe majority of the arezas
residentialand usedesignationswith anothedargeportiondesignatedsParks. In addition,the
City of Snohomistownsand hagurisdictionanothemarcelon the PilchuckRiver thatis not
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contiguouswith therestof the city. This parcel,usedfor theC i t waterstreatmerfiacility, has
a land uselesignatiorof industrial. Land usedesignationgreshownon Map 10.

6.2.4 Existing Public Access

Thereareseveraparksandopenspaceareasalongthe PilchuckRiver,includingtheC i t onlg s

neighborhoogark andportionsof theregionalCentenniallrail (Map 11). Althoughnotwithin
thecity limits, thereareotherexistingand plannegbublic accesdacilities along theeastbank of
thePilchuckRiverthatprovide tieinsto city facilities, suchasthe Countyproposedilchuck
Community Parland thdevy trail thatrunssouthfrom the 6" StreetBridge. Table6-2 lists all
of theexistingpublic accesgacilities within the PilchuckRiver shorelinegplanningarea.

Table 6-2. Parks and Public Accessi Pilchuck River

Public Access Water
Reach Name o Comments
Facility Name Access
. Community park;
PIL_RV_01 Pilchuck Park X Swimming access
PIL_RV_02 None ]
Community open space;
Pilchuck Riverbank - [ Proposed to be combined with
Sixth St. Old Pump House Site as the
Pilchuck River Trail*
PIL RV 03 Neighborhood park;
- Morgantown Park X Swimming access;
ADA accessible trail
Centennial Trail ] Regional ADA access trail
Old Pump House Site ] Community open space
Restricted access public water
PIL_RV_05 None ] intake site

*PROS Long-Range Plan (City of Snohomish, 2007c)

6.2.5 Historical and Cultural Resources

Therearetwo identified cultural resourcsiteswithin the PilchuckRiver shorelineplanningarea.
Thefirst, foundin thegeneralicinity of PIL_RV_0landPIL_RV_02,wasa stoneartifact
estimatedo be frompre-historic times. Thesecondsiteis theold City of Snohomistcemetery.
Long sinceabandonedhis sitewas recordedsanhistoric sitein 1976.

6.2.6 Areas of Special Interest

Accordingto Ecologyguidelinesareasof specialinterestto be inventoriedincludepriority
habitats erodingshorelinesdevelopingor redevelopindgiarborsor waterfronts dredgedisposal
sites,andtoxic or hazardousvastecleanup sites (WAC 1736-201(3)(c)(iv)). Priority habitats
arediscusse@bove inSection6.1.4.Eroding shorelinearedescribedn the contextof regulated
geologicalhazardareasabove.
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Therewereno contaminatear hazardousvastesitesidentifiedwithin the Pilchuck River
shorelineplanningarea.

6.3 Reach Scale Assessment

Table6-3 summarizeshe majorfeaturesof eachreach orthe SnohomistRiver.

June 2010, updated May 20 Page37



Shoreline Inventory an@haracterization

City of Snohomish
Table 6-3. Reach Assessmerfor the Pilchuck River *
REEET Unique Riparian Zones
Reach No. Reach Location Length Land Use Modifications d P
: Features and Wetlands
(miles)
Bridge crossing for 2"%/92 St. Open space areas | Between 07 100
Just south of the Severe bank erosion within adjacent feet of riparian
SE city limit, within downstream of bridge floodplain vegetation present
PIL_RV_01 ' 0.32 Parks i
- - the UGA, north to 75% of reach in low to medium (Pilchuck Park)
2" st intensity development or
developed parks (NOAA, 2006)
Commercial development and Steep bluff on Approximately 50
impervious surfaces (Map 9) west riverbank feet of riparian
Residential | Native vegetation removal, V(legetation in most
d th : ' | shoreline armoring, invasive places, ranging
PIL_RV_02 2" Stto 6" St 0.43 I(\:A|xed-usg, | vegetation between 07 100
ommercial
98% of reach in low, medium, or feet present
high intensity land use (NOAA,
2006)
h Residential development and Steep bluff on Between 5071 170
6"Stiothe i i i feet of riparian
approximate Residential | MPervious surfaces (Map 9) west riverbank p
PIL_RV_03 : : 0.55 " | 84% of reach in low to medium Morgantown Park | vVegetation present
alignment with Ivy St Parks ) .
intensity development (NOAA,
2006)
Outer portion of Reach is
North of Three I . mapped river separated from
. Lakes St. SE, Open space HleaV|Iy d|sturbed by major floodplain river (see Map 2);
PIL_RV_04 . - along US highway traffic and ongoing road
spanning US Hwy 2 H . mostly mowed
wy 2 maintenance :
grass with
scattered trees
One City-owned Water intake and treatment Diversion dam and | Riparian
) S facility City water vegetation present
PIL_RV_05 parce_l on N Lake 0.02 Public utility 36% of reach developed (NOAA, | treatment plant
Roesiger Rd 2006)

* Reach PIL_RV_04 is an area of optional shoreline jurisdiction within the Pilchuck River floodplain, on the east side of the river.
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6.4 Opportunity Areas
6.4.1 Restoration

Restoratioropportunitieor the PilchuckRiverincludecreatingoff-channehabitatby replacing
leveesto allow controlledflooding, andrestoringriparianzonesby controllinginvasive
vegetatiorandreplantinga mix of nativehardwoodandconifertrees. Engineeredogjamscould
be added inhe channeko helpaccumulatevoodand formpools(SnohomisiHCountyPublic
Works,2002;Avery andHook, 2003). Techniquesn the IntegratedStreambanlProtection
Guidelinescouldbe usedo incorporatevegetatiorandlarge woodnto flood control structures
(WashingtorStateAquatic Habitat Guidelines Prograr@003).

City-ownedpropertiesuchas thosdistedin Table6-2 maypresenthe bestopportunitiesor
restoratiorin areasvhereshorelinevegetatiorhasbeenimpactedby recreatioror otheruses.

StewardandAssociate42004)identified potentialmethodgo reduceaheeffectsoftheCi t y 0 s
waterdiversiondamon fishpassagén the PilchuckRiver. Theseincluded,for example,
creatingsteppools intheriver channelmovingthefish ladderto the oppositesideof thedam,
removingthe damand convertingo groundwater withdrawalnstallinganelectronic fish
monitoringdevice, andnakingchanges tohe existingfish ladder.

In 2016, theCity Councildecidedto startthe procesdo closethec i twgatérdreatmenplantif
certain conditionsrerealized. The closurewould includeremovalof thedam,fish ladder and
intakestructure.

6.4.2 Public Access

Additional projectsfor parksandrecreatiorareidentifiedin the RiverfrontMasterPlan, the
RiverfrontMasterPlan Updateand thePROSLong-RangePlan (City of Snohomish1998, 2002
and 2007c).Includedaretie-insto theregional Centennial TraNyhich would createoptional

Al otorpai | sthecity iAlthbughmone ofthe proposetie-ins arelocatedwithin shoreline
planningareashaving acomplete connectedrail networkwill creategreateropportunitieor
accesdo theexistingtrails andthe PilchuckRiver shorelines.Futureplanscouldincludetie-ins
thatleadto wateraccess pointsAlso includedin theC i t pfadsssthecreation of anew
regionalparksouth ofStockerField (City of Snohomish1998, 2002 and 2007c).
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7 BLACKMANS LAKE

7.1 Physical and Biological Characterization
7.1.1 Process and Channel Modifications
Themajorprocessnodificationsto Blackmand_akeinclude:

1 Excessutrientscontributedoy runoff from residentialareasstormwaterunoff drains,
waterfowl, pets, andivestock;

1 Removalof largewoodandshorelinevegetatiorfor constructiorof docks, bulkheads,
andlandscapingand

1 Developmenbf thewatershedvith anassociatethcreasen impervioussurfaces.

TheBlackmand.akewatershedvas historicallyforestedandthenloggedandusedfor farming.
Thewatersheaxperience@ dramaticincreasen developmenbetweerthe 1970sand1990s.
Agricultural areasverereplacedy residencesndotherdevelopmentsand by themid-1990s
half of thewatershedadbeenurbanized SnohomistCountyPublicWorks,2003;
GeoEngineer2007).

Thelakeexperienceseasondluctuationsin water levelghathaveledto wintertimeflooding
andsummertimdow water. Thecity hasundertakera projectto stabilizethewaterlevels.

7.1.2 Drainage Basin, Tributary Streams and Associated Wetlands

Blackmand.ake has asurfaceareaof approximatelyb7 acresand awatershedireaof 445 acres.
Thel ak e 6 s depthis 2&6eet(SnohomisiCountyPublicWorks,2002, 2003).
Blackmand_ake CreekandGrassyBottom Creekenterthe northsideof thelake. Swifty Creek
is theoutletstreamfrom Blackmand.ake anddischargeso the Snohomish Rivenear Cady
Parkand thePilchuckRiver at 6™ Street.

A narrow,blind channel knowrmasChampagnéaneextendsrom the northeastersideof the
lake. This channeis maintainedy localhomeownerslt is includedwithin the Blackmans
Lakeshorelinegplanningarea(Map 2).

Swifty Creekwashistoricallyatributaryto the SnohomistRiver at RM 20.8(Stewardand
Associates2004). In the1980s, dlow splitter wasinstalledto directhigh flows in Swifty Creek
througha pipe system'nstalledalong6th Streetto dischargento the PilchuckRiver. Low flows
dischargeo the SnohomistRiver, while flows abovel to 2cfs dischargdo the PilchuckRiver
bypass pipe Much ofthe Swifty Creekchannehasbeenpipedalongits coursethroughthe city
(SnohomistCountyPublicWorks,2002, 2003TetraTech2008).

Approximately21 acresof wetlandaremappedn the Blackmand_ake shorelineplanningarea
(Map 4). Thesenclude palustrine emergesgrubshrub,andforestedvegetationrcommunities
locatednearthel a k e damdoutlet$treams.Thesewetlandscover19%ofthel a k e 6 s
shorelineplanningarea.
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7.1.3 Geologic and Flood Hazard Areas

Moderatelysteepslopesarelocatedaround Blackmankake (Map 6). Thelakeis locatedin an
areawith low susceptibilityto liquefaction(Map 7).

No flood hazardareasaremappedoy FEMA around thdake (Map 8). However,waterlevelsin
Blackmand.akefluctuateseasonallyand duringvet winter monthghelake occasionallyfloods
lakesideproperties.High waterlevelsresultin partfromt h e Icomdtrietédsutletthrougha
set ofculvertson thesouthside ofthelake. An outletimprovemenprojectcompletedn 2016
removedaccumulategedimentindencroachingnvasivevegetatioralong370lineal feetof the
existingoutletchannel constructecanadditional580lineal feetof newchannel, andeplaced
150lineal feetof 24-inch culvert. The projectincludedhabitatrestoratioralong theoutlet
channeljncludingnativetreeandshrubplantings. By stabilizingthe waterlevel of thelakethe
shorelineecologyshouldbenefit.

In thesummer)akelevelsdrop andaffectrecreationalsegGeoEngineer2007;TetraTech,
2008).The City workedwith SnohomisiCounty toinstall alakelevel gaugeat Hill Park in
2014.Lakelevel datawill becollectedand ifthedatashowsthatBlackmand.akeleveldrops
belowtherecommendediinimumelevation thena newor modified outletweir would be
consideredn thefutureas ameansof controllingwaterlevelsin thelake.

7.1.4 Critical or Priority Habitat and Species

TheBlackmand.ake/Swifty Creeksystemwashistoricallyused bycohosalmon,chumsalmon,
andcutthroat(SnohomishCountyPublicWorks,2002). However,no salmoniduse ofthese
waterbodiesis documentean currentSalmonscapeapping(WDFW, 2017a). Barrierssuch as
perchecculverts,long pipes,andpoorwaterquality in Swifty Creekpreventfish passagnto the
streamfrom the SnohomishandPilchuckRivers(StewardandAssociates2004).

Blackmand_.ake supportsgamefish such againbowtrout, largemouthbass, yellowperch,and
brown bullhead WDFW stocksthe lake with rainbow trout (Snohomis@ountyPublic Works,
2003).

TheWashingtorDepartmenbf FishandWildlife (WDFW) maintainsa listandmappingof
priority habitatsandspecieghroughouthe state. Priority habitatsarethosethathavea high
value tomanyfish andwildlife speciesandmaybelimited or vulnerable. Priority speciesare
thoserequiringprotectionor managemertb ensureheir survival (WDFW, 2017b). Priority
wildlife habitatsmappedn theshorelineplanningareaof Blackmand_akeincludewetlandsand
waterfowlconcentrationgMap 5).Priority specieshatarelistedasoccurringwithin thevicinity
of Blackmand_.akeis thelittle brownbat(Myotis Lucifungu$, which hasa communakoostsite
in thevicinity of the lake(WDFW, 2017).

7.1.5 Water Quality

Waterquality monitoringin the 1990sfor tributariesto Blackmand_akeindicatedseasonally
high streamtemperaturedpw dissolvedoxygen, and higlnutrientconcentrations (Snohomish
CountyPublicWorks,2002).
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Betweenl996 and 2009, thevelsof phosphorous in thepperwatersof the lakeweremoderate
butincreasingjndicatingthatnutrientsarebeingcarriedinto thelake from the surrounding
watershed.Phosphoroutevelsin the deepemwatershavebeendecreasingPhosphorouss a key
nutrientfor excessalgal growth(SnohomishtCountyPublic Works2010). Ec o | aatay 6 s
indicatethelake hasrecentlymetwaterquality standard$or total phosphorougEcology,2008).
However the lakehasexperiencedoxic blue-greenalgaeblooms,includingabloomin
DecembeP008 thatestedaboveWashingtorStateDepartmentf Healthrecreationastandads
for toxins. Therewasanadditionalblue-greenalgaebloomin fall 2009which testedpositivefor
toxins butatlow levels(SnohomistCountyPublicWorks,2010).

A survey ofaquaticplantsin Blackmand.akein SeptembeR009identifiedbothnativeand
invasivewaterlilies. Patche®f theinvasivespeciesfragrant watetily, weredominanton the
northernshoreof thelake,while the nativespeciesyellow water lily,wasprevalentonthe
southerrshorelinglSnohomisiCountyPublicWorks,2010).

Blackmand.akeis includedonE ¢ o | 8@B¢d)ist of impairedwaterbodies dudo elevated
fecalcoliform levels. Blackmand_ake Creek(inlet to thelake)is consideredh waterof concern
for fecal coliforms. Sourcef fecal coliformsincludeabundantvaterfowlon thelakeand
livestockin pasturesipstreanof the lake. Swifty Creekwasfoundto haveE. coli
concentrationabovestatestandards foprimarycontactrecreatiorin 2003(Stewardand
Associates2004;Ecology,2008).

7.2 Shoreline Use Patterns
7.2.1 Existing Land and Shoreline Uses

Table 7-1. Land Uses$ Blackmans Lake

Land Use
Shoreli Designation Historic or
Reach Length E:ﬁ/me (shows UGA Cultural
Name Miles o percent of Resources
( ) Designation i)
Suburb OIS 16%
BLK_LK_01 1.52 o ”Ir an Parks 7% nla n/a
ura SER 77%

* Land Use Designation definitions: SFR=Single-Family Residential; O/S=Open Space.

7.2.2 Shoreline Modifications

Themajority of the Blackmand_ake shorelineplanningareahas beemodifiedfor development.
Most natural vegetatiohas beememovedn areaf residentiaandparkdevelopmento
provideviewsof and access tihe water. Thereareapproximately28 docks anghierson

Blackmand.ake.
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7.2.3 Shoreline Environment and Land Use Designations

Thecurrent SEDsind landusedesignationgor the Blackmand_ake shorelineplanningareaare
shownin Table7-1. Thelakecurrentlyhas aRuraldesignatiorat FergusorParkandin the
wetland areas thenorthandnorthwest. Theremaindeiof the shorelineareahasan SED of
SuburbanMap 12). Landusedesignationsn this areaarea mix of singlefamily residential,
parks, andpenspacgMap 10). All residencesaswell astheparks,are situatedo take
advantagef lakeaccess.

7.2.4 Existing Public Access

Blackmand.akeis apopularspotfor water recreationincludingfishing, wildlife viewing, non
motorizedboating,andswimming. Two communityparksprovideformal recreatiorfacilities,
andtherearetwo openspaceareador informalrecreationhiking, andlakeaccess.Table7-2
and Map 1Xkhowthe parksandpublic acces®pportunitieson Blackmand_ake.

Table 7-2. Parks and Public Access’ BlackmansLake

Reach Name Public Access Facility Name L] Comments
Access
Boat launch;
Ferguson Park X Swimming access;
Fishing pier
Swimming access;
BLK LK 01 Hill Park X Fishing piers;
- ADA accessible trail
Lake Mount Site = Community open space
Casino Royale i Powerline Tralil ] _(I?;rir;munlty open space,

7.2.5 Historical and Cultural Resources

Thereareno historicalor cultural resourceslentifiedwithin the Blackmand_akeshoreline
planningarea.

7.2.6 Areas of Special Interest

Accordingto Ecologyguidelinesareasof specialinterestto be inventoriedincludepriority
habitats erodingshorelinesdevelopingor redevelopindiarborsor waterfronts dredgedisposal
sites,andtoxic or hazardousvastecleanup sites (WAC 1726-201(3)(c)(iv)).Priority habitats
arediscusse@bove inSection7.1.4.0therelementsaredescribedelow.

Therewereno contaminate@r hazardousvastesitesidentifiedwithin the Blackmand_ake
shorelineplanningarea.
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7.3 Reach Scale Assessment
Table7-3 summarizeshe majorfeaturesf the Blackmand.ake shorelineplanningarea.

Table 7-3. Reach Assessmerfor Blackmans Lake

Reach _ Riparian
Reach Land Use e Unique Zones
Reach No. . Length - Modifications
Location (miles) Description Features and
Wetlands
Vegetation
removal, docks
and piers,
, impervious Large
Shoreline of . . surfaces (Map 9) Fergu_son wetlands
Blackmans Residential, 34% of shoreli and Hill near lake
BLK_LK_01 | Lake and 1.52 | parks, open 270 %.S ore Ilne Parks inlet and
associated space In meaium or low Boat
wetlands Intensity launch outlet
development streams
and developed
parks (NOAA,
2006)

7.4 Opportunity Areas
7.4.1 Restoration

Restoratioropportunitiefor Blackmand_ake includerestoringdegradedghorelineareasy
replantingnativevegetatiorandcontrollinginvasivespeciesuchasEnglishivy andHimalayan
blackberry. Problemswith excessvaterfowlcouldbeaddresseth partbyp o st i ng fno
waterfowlf e e dsignsgtpublic accessareas.The City ownsa substantiaportionof the
Blackmand.ake shorelinejncluding FergusorParkandHill Park,whererestoratiorcould ke
undertakenln 2016, theCity completedBlackmand_ake Outlet Control Projectefforts,which
includedconstructinga new parallel overflonchannellongFergusorParkRoadandAvenueA,
cleaningthe existingchanneldownstreanof the WoodlakeManordriveway;andconstructinga
gravelshoulderalongFergusorParkRoadandAvenueA to functionasa pedestriarpathand
accesdgor maintenancequipmento cleanthe overflow channeasneededTheoverflow
channelalongwith 150lineal feetof replace®4-inch culveralongFergusorParkRoad,are
intendedo addresshe high lakelevelsanddecrease incidents flooding. Previouslyin late
2013,sedimentanddebriswereremovedrom the culvertsat the WoodlakeManordriveway,
13th StreetandSmithsonPlace. At thattime the culvertswereinspectedand itwasdetermined
thattheywerein acceptableonditionandwould not bereplacedoresentlyOtherimprovements
thatwerecompletedaspartof the Blackmand_ake OutletControl Project includeconstruction
of an earttherm,enhancing theutletchannekiparianzonewith invasivespeciesontroland
nativeplantingsandremovalof structuresandobstructions.

Thewetlandon thenorthside ofthelake, atthe confluenceof Blackmand.ake Creek,is
importantin removingpollutantsfrom surfacelows beforetheyenterthelake. Restoration
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opportunitiedor this wetlandsystemincludeplantingnative vegetatioandcreatinga more
sinuousstreamchannelStewardandAssociates2004).

Therearealsoopportunitiedo educatdandownersn the watershedbout way4o minimize
nutrientinputsto thelake. Measuresandownercantakeincludeavoidinguse offertilizers, or
usingzerophosphorusertilizers; preventingerosionfrom constructiorsites; repairindailing
septicsystemsgontrolling stormwaterunoff to the lake; plantingbuffersof nativevegetation
along theshoreline;andcleaningup petwastes (SnohomisGountyPublicWorks,2010).

7.4.2 Public Access

The PROSLong-RangePlanproposedievelopmenof a trailthatwould createaloop route
aroundBlackmand_ake,andwould includebothon andoff-roadsegments Anotherproposed
trail would makeuse of arexistingtransmissionine right-of-way to connectthe neighborhood
southof 56" StreetSE to the existing Casindroyaleopenspaceandtrail. As the transmission
line is located on private propertgreation of this trail would require obtaining an access
easementAlthoughthis proposedsectiondoesnot lie within the shorelinegplanningareathe
connectionsvould enhanceublic accesdo Blackmand_akefor theresidentdo thenorth.
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8 SHORELINE ANALYSIS SUMMARY

This sectionsynthesizes thareaspecificissuesandopportunitiesdentifiedin theprevious
chaptersandprovidesshorelinemanagementcommendations the contextof otherlocal and
regionalplanningactivities.

The City of Snohomishs asmallercommunitylocatedin thelower portionof the 342-square
mile SnohomisiRiver watershedat thelower endof the PilchuckRiver basin. Theecological
functionsassociatedavith watersregulatecby theC i t M Bave beemndcontinueto be
caused byonditions largelyutsideof the controlof the City. However,shorelineusesin the
city affectthe cumulativeconditionof thesewatersandarethereforepartof comprehensive
solutionsto thesewatershedssues.Table8.1 summarizesheimpairmentdo ecosystem
processedescribedn thisinventory,andindicatesvhethertheimpairmentsareprimarily atthe
large(basin)scaleor if theyareprimarily local, asin atthe scaleof a specificreachof the
shoreline.In somecasestheimpairmentamaybe at botlthe basin andhereachscales.

Table8-1 alsoincludessomeinitial recommendationsn howthesempairedprocessesan be
addressed.Theserecommendationareintendedo inform the updateotheC i t sharedine
mastemprogramby identifying: 1) opportunitiedor ecologicalconservatiorandrestorationand
2) policy issuegelatedto future shorelineuseanddevelopment.

Page46 June 2010, updated May 20



Shoreline Inventory an@haracterizatior
City of Snohomisl

Table 8-1. Impairments to Shoreline EcosystemProcessesand ManagementOpportunities

Ecosystem Causes of Impairment to Ecosystem Scale of Protection and Restoration Opportunities
Process Process Alterations PP

Snohomish River

Water Quality | Loss of riparian canopy has affected river Basin and Encourage low impact development.
temperature. Reach Continue to seek funding for upgradest o t he Ci
Changes in land use have increased input of stormwater and wastewater utilities.
pollutants to the river, including metals, Provide education and incentives to address water
phenols, and PCBs. quality issues.
llc:ecal co_Ilfolr m alnd ((ajxces_j nu_tnlents n _runoff . Protect and restore riparian vegetation by enforcing
rom_agrlcutqra andaresi 'entla areas ISSues in critical areas regulations and implementing protection
the river are likely due to I|v'estock and. possibly incentives and flexible development tools.
septic system sources outside of the city. . . _ :

Require fencing to prevent livestock access to the river.

Biological Historic and current development and bank Basin and Riparian zones could be restored by controlling invasive

Resources stabilization have reduced shoreline vegetation | Reach vegetation and replanting native conifer trees.
and Iargg WQOd debris. Techniques in the Integrated Streambank Protection
L_oss of riparian canopy upstream ha; affected Guidelines could be used to incorporate vegetation and
river temperature and limited salmonids. large wood into flood control structures.
Water quality problems and physical barriers Removing or relocating dikes would increase wood
have reduced fish access to tributaries. availability, shade, habitat complexity, and off-channel
Filling and draining of wetlands has reduced rearing areas.
fish refuge habitat as well as habitat for Engineered logjams could help accumulate wood and
amphibian and terrestrial species associated form pools.
with the rlyer. ) Remaining wetlands could be protected and wetland
Construction of Iev_ees and Q|kes, has _ restoration encouraged through regulations and
disconnected the river from its floodplain and incentives
reduced off-channel habitat.

Hydrology In-stream gravel mining may have caused Basin Prohibit instream gravel mining.

incision of the riverbed.

Increased impervious surfaces in developed
areas have increased surface runoff and
sedimentation.

Construction of levees and dikes has

disconnected the river from its floodplain and
reduced off-channel habitat.

Protect and restore riparian and upland wetlands by
enforcing critical areas regulations and implementing
protection incentives and flexible development tools
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Ecosystem Causes of Impairment to Ecosystem Scale_ 0 Protection and Restoration Opportunities
Process Process Alterations
Sediment Disconnection of river from its floodplain and Basin Update shoreline development standards to control
Generation some associated wetlands has altered erosion
and Transport | sediment transport. Protect and restore riparian and upland wetlands by
Changes in land use have increased input of enforcing critical areas regulations and implementing
sediment to the river. protection incentives and flexible development tools
Pilchuck River
Water Quality | Removal of native riparian vegetation has Basin Protect and restore existing wetlands by enforcing
adversely affected temperature in the river. critical areas regulations and implementing protection
Fecal coliform levels are high and are likely incentives and flexible development tools.
due to livestock sources outside of the city. Require fencing to prevent livestock access to the river.
Biological Removal of native riparian vegetation has Basin and Protect and restore existing wetlands by enforcing
Resources adversely affected temperature in the river. Reach critical areas regulations and implementing protection
Diking and armoring, disconnect the river from incentives and flexible development tools.
its floodplain and off-channel habitat for fish Require new development to incorporate restoration of
native vegetation communities.
Continue to evaluate and secure funding for
improvements att h e  @ant andfish ladder or
removal of both.
Hydrology Low flows could potentially be exacerbated by Reach 1 Encourage water conservation measures and to
municipal water withdrawals. minimize demand for water during low flow months.
Diking and armoring disconnect the river from
its floodplain.
Sediment Gravel mining from the channel, gravel bars, Reach 1 Prohibit gravel mining in the river bed and floodway.
Generation and floodplain may have reduced gravel and

and Transport

altered channel profile.
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Ecosystem Causes of Impairment to Ecosystem Scale_ of Protection and Restoration Opportunities
Process Process Alterations
Blackmans Lake
Water Quality | Excess nutrients contributed by runoff from Basin Conduct public education on environmentally friendly
residential areas, stormwater runoff drains, lakeside living, such as restoring some native
waterfowl, pets, and livestock. vegetation at the lake edge and reducing fertilizer use.
Fecal coliform issues from upstream rural land Conduct public education on environmentally friendly
uses, waterfowl, and pets. watershed living.
Low dissolved oxygen, possibly due to Encourage low impact development in basin.
breakdown of emergent vegetation. Manage water lilies and other emergent vegetation to
Toxic algae blooms likely caused by elevated reduce artificial buildup of organic debris in lake.
_phosphc;rus Ievgls,r\]/vrl}lch ha\;e been increasing Consider measures for managing waterfowl population
In recent years in shaflow waters and reducing fecal coliform input from livestock and
pets.
Biological Removal of large wood and shoreline Reach Conduct public education on environmentally friendly
Resources vegetation for construction of docks, lakeside living, such restoring some native vegetation at
bulkheads, and landscaping. the lake edge.
Fragrant water lily, an invasive, non-native Include construction design standards and standards for
plant species, dominates the north portion of overwater structures.
the nge. _ Manage invasive fish populations, through education
Barriers such as impassable culverts, long and, if necessary, eradication programs.
pipes, and poor water quality in Swifty Creek
prevent fish passage into the lake from the
Snohomish and Pilchuck Rivers.
Introduced carp prey upon and displace other
fish species.
Hydrology Development of the watershed including an Basin Encourage low impact development in basin.
increase in impervious surfaces and A weir could be considered in the future as a means of
stormwater runoff. controlling water levels in Blackmans Lake if the level
drops below the recommended minimum.
Sediment Removal of emergent vegetation from lake Reach Consider emergent vegetation management practices
Generation may have caused erosion of shoreline beach or other methods to reduce erosion.

and Transport

on south side of lake.
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Theland usdrendsdescribedn previouschaptersalso pose&hallengesespeciallytaken
togethemwith addressingmpairedecologicalfunctionsasrequiredin theguidelinesfor shoreline
mastemprogramupdateWAC 173-26). Thefollowing recommendationgrovide astarting
pointfor thosepolicy discussions:

The City shouldconsidera communityeducatiorand/orincentiveprogramto identify

and developestoratioropportunitieson privatepropertythat supportthe overall goalsof
shorelinemanagementFor exampleyesidentalongBlackmand_ake couldbe
encouragedbo createnativevegetatiorbuffers,reduce theiseof fertilizersandpesticides,
and/orcontrolor eliminatelivestockuse, asneango improvinglakewaterquality. To

be mosteffective,this programshould extendipstreanfrom the lakeaswell, andinclude
propertyownersoutsideof the shorelingurisdiction.

Thisinventoryhas notidentifiedthe needfor shorelandso supportanyspecificwater
dependentisesotherthanpublic accesgo thewater. While planningfor theshorelines
shouldstill allow andsupportsuchusesin appropriatdocations the SMP guidelines
providethatnonwaterdependentisesmaybeallowedin mixedusedevelopmentsThe
City shouldconsiderequiringanynonwater dependenbdr nonwaterrelated
developmenin theshorelineto providefor public accessmprovementseitherdirectly
througheasementandimprovementsopr indirectly througha fee-in-lieu program.

The City shouldconsidemwaysto link improvementsn public accessvith specificareas
targeted for shorelinleabitatenhancemertb offsetimpactsthatpublic access
improvementsnight have orhabitat functions By establishinga specificplan and
formula,the City canfacilitatethec o mmu nvisibnyofinsreaseatonnectiorof the
historicdowntownbusinesdglistrict with theriver, such aghroughview corridors,
additionalsignageandamenitiesalongtheriverfronttrail, andencouragemerudf outdoor
seatingat riversidebusinessesFor examplethe City maywant toestablishanother
shorelineareaalongthe SnohomistRiver outsideof the downtowndistrict, or specific
areamneardowntownwhereecologicalrestorations theprimaryobjective. Applicants
for redevelopmendf downtownshorelingpropertiescouldthenprovidefor restoratiorof
this designatedreain lieu of revegetatingheir own properties.If such gorogramis
instituted,it should alsa@onsidempublic access improvemerntise City might make,and
how theimpactsshouldbe offset.

The City shouldcoordinatewith the Countyregardingpublic accesgo thePilchuck
River. Publicaccessmprovement®n theC i t sydé aftheriver arelimited becausehe
river runsadjacento steepslopesn muchof the City jurisdiction, but the eastsideof the
river maybe bettersuitedfor alow-intensitytrail systenthatwould allow the publicto
enjoy thesalmonandsteelheadunsand othepleasure®f this area. The Cityshould
protectthis resource througanforcementof its critical areas bufferancludingin parks.
Theremayalso beopportunitiedor restoratiorthatthe City could sponsoior support.

Standard$or managememf vegetationfish, andwaterfowlat Blackmand.ake should
becarefullyreviewedto ensurethat theyallow flexibility to effectivelycontrol invasive
norntnativespeciesaandsupportiong-termecologicalrestorationa viable sportfishery,
andsaferecreationaliseof the lake.
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Standardgor all overwaterstructureould beexploredto increasdight penetrationo
thewaterbelow. Optionsmayincludeincreasinghe structureheightoverthewater,
modifying the structure orientatiorminimizing the structuresize,usinggratingas a
surfacematerial placingfloating docksin deeper wateto avoid groundingduring low
waterlevels,andconsideringhe potentialfor carefullyplacedcommunitydocks.

Fornewshorelinestabilizationprojects demonstratiorf the needfor engineered
armoringapproacheto shorelinestabilizationshouldberequiredbefore approvallhe
use ofbioengineeringalternativebankstabilization,and/orsoftshorearmoring
techniquesouldbeencouragedh theC i t sharedinemaster program.

Incentiveprogramscould be put irplaceto encouraggropertyownersto replace
existinghardarmoringwith habitatfriendly erosioncontrolstructuresor to remove
existingstructuresvhenshorearmoringis unnecessarySimilar incentivescould be
offeredto propertyownerswho revegetatshorelneswith nativewoodyplantspecies.
Incentivescouldinclude allowingreducedsetback®r expansioror reconstructiorof a
norrconformingstructure.

As the City evaluateshefeasibility of removingthe PilchuckRiver Damor upgrading
theexistingfish ladder the City coulditemizethe benefitsto thefunctionsand value®f
theriparianenvironmenthatcouldberealized.
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9 DATA GAPS

The City is currentlycompletingupdatedo critical areas inventoryappinglayersfor
geologicallyhazardousreaqincludinglandslidehazardareasandareaswith steepslopes),
wetlands streamsand othedesignatedritical areaspaseddn updatesnadeto the Critical
AreasOrdinancgCAO). Theupdatectritical areasnventory mappindayerswill supportthe
City in implementingntegratectritical areasstandardsvithin the updatedSMP.
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APPENDIX A. MAP FOLIO
AND GIS MAPPING DATA SOURCES

Map 1. Vicinity Map

Map2. ShorelinePlanningAreas

Map3. SubbasinsandCatchments

Map4. TopographyandHydrology

Map5. FishandWildlife HabitatAreas
Map6. SteepSlopes

Map7. EarthquakeHazardAreas

Map8. FloodHazardAreas

Map9. ImperviousSurfaces

Map 10.LandUseDesignations

Map 11.ParksOpenSpaceandPublicAccess
Map12. ExistingCity ShorelineEnvironmenDesignations

Note: For mapspresentingcritical areasinventorydatalayers,seealsoupdatectritical
areasinventoryfigurespreparedfor theCity in May 2017.Critical areasdatalayersare
presente®nMaps4, 5, 6,7 and8.
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Preliminary Shoreline Inventory GIS Mapping Data Sources

Thefollowing representa preliminarydraftlist of GIS datasetanddatasources.Thelist is aworkin
progresandfuturedeletionsadditions or alterationanaybe madeuponacquisition discovery or
creationof additionalGIS datasetandmaterials.

GIS Layer

Layer r Dat mment
aye "y Source ate Co ents
1% Chance Annual ) Preliminary FEMA DFIRMs for
Flood (Floodplain) Dfirm_snoco FEMA 2005 Snohomish County
100 Ft Index contour 100 Snohomish County 2000 USGS DEM derived 100 ft contours
Contours -
20 Ft intermediate contours Snohomish County 2000 USGS DEM derived 20 ft contours
Contours
. . Displays the paved surfaces of
Airports runways Snohomish County 2000 airports in Snohomish County
Aquifer Recharge aquifer_recharge USGS 2006 Downloaded f_rom Snohomish
Area County Website
Basin basins Snohomish County 2004 | Contains 108 subbasins
County Boundaries Counties WSDOT 1995
Critical areas City of Snohomish (R:ﬁgrgrlwe Ar\é\geslgggsréiggﬁgﬁge q
Critical Areas Seward and (prepared by Seward 2004 bu?fers repared by Seward and
Assoc 2004 and Assoc.) prep y
Assoc.
Created as part of Snohomish
Easements easements Snohomish County 2007 | Co u n tcad@ssal conversion
project
. LiDAR (bare earth) elevation data
Elevation 22835_’{' Eggggiﬁﬂd LIDAR 2005 | for the City of Snohomish
(g47122h11be and 13be
Derived from Private Forest Land
Erodible Soils erodible_soils WDNR 2000 | Grading (PFLG) system and
subsequent soil surveys
. ESA listed bull trout and Chinook
ES.A Bull Trout and ChinBullVersarcs Snohomish County 200? | distribution (lines and polygons)
Chinook (polys) .
countywide
Floodway Dfirm_Snoco FEMA 2005 Prellmlngry FEMA DFIRMs for
Snohomish County
Provided by Washington Division of
Geology geology WDNR 2002 | Geology and Earth Resources
Division, WDNR
. N Derived resampling USGS 30-meter
Hillshade snohomishhill WDNR 2002 DEMS (Digital Elevation Models)
Impervious impervious1_091406 NOAA CCAP 2006 Companion impervious surface
Surfaces layer to CCAP land cover layer

June2010, updated May 201
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Species Polygon

City of Snohomish
GIS Layer
Layer y Source Date Comments
name
Defines that area of land outside of
. . . . the Urban Growth Area in which the
Joint Planning Area | snojcpa Snohomish County 2000 ity and county have identified
common interests
Land Cover wa_wa2006 NOAA CCAP 2006
LAND USE CAD data layer obtained from City
Land Use (Current) | map_layers 2009 | City of Snohomish 2009 | as Official Land Use
Information contained in the dataset
Land Use (Future) futurelanduse Snohomish County 2000 | is used for the planning of future
development activities in the County
Landslide Areas landslide_hazard WDNR 2004 Inventory of landslides
Data source for the Arterial
Major Roads arterial_circ Snohomish County 2006 Circulation Map including freeways,
state routes, and unconstructed
roads (planned)
Municipal - . Contains city limits for municipalities
Boundaries cities Snohomish County 2002 within Snohomish County
naip_1-
Ortho Imagery (1 M) | 1 1n_s wa061 | USDA (NAIP) 2009
_2006_1
Ortho Imagery Snohomish_1933 | Puget Sound River 1933 Historic aerial photo of Shohomish
(1:10000) History Project River extent from 1933
Parcels allparcels Snohomish County 2007
Contains County Parks, Parks Dept.
Parks county_parks Snohomish County 2004 | properties, and the two major trail
properties
Shows land areas managed by
Parks parksland Snohomish County 2004 | Snohomish County Parks
Department.
These sites are designated by the
City of Snohomish as locations for
Parks snofpark Snohomish County 2000 | local neighborhood play grounds
serving future subdivision
development.
Data part of Washington Lakes and
Rivers Information System (WLRIS)
T— database; data compiled using
Priority F'Sh fishdist_sv WDFW 2008 | Limiting Factors Analysis criteria to
Distribution .
define documented, presumed,
potential, or undetected fish
distribution.
Priority Habitat phs._poly WDEW 2006

A-2
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GIS Layer
Layer y Source Date Comments
name
Shows the location and owner of
Railroads railroads Snohomish County 2004 | existing major rail lines in
Snohomish County
Dataset created and derived
Reaches Reaches ESA Adolfson 2010 through SMP inventory process
Rights of Way rows Snohomish County 2002 Cartographl_c layer depl_ctmg rights
of way holding boundaries
includes information on riverbank
Riverbank Survey bigriver_survey | Snohomish County 2004 | condition (natural vs. modified),
bank stability, and toe class
Roads centerlines Snohomish County 2007 | Represents center of right-of-ways
and easements
Roads streets Snohomish County 2007 Displays connected linear network
of streets
Roads (Major) majorroads Snohomish County 2007 Inpludes interstate.freeways, state
highways, and major roads
snohomish liafial Provided by Washington Division of
Seismic Hazard q WDNR 2004 | Geology and Earth Resources
Division, WDNR
Dataset created and derived
Shoreline Planning shoreline_ through spatial analysis. Union of
Area planning_area ESA Adolfson 2010 floodplain, 200 ft stream buffer, and
intersecting wetlands.
. Raster data layer derived from BE
Slope Sno_slope Euget Spund LIDAR 2005 | LiDAR data for identification of
onsortium
steep slopes
. soilmu_a_wa661 Natural Resources Conservation
Soils (NRCS) NRCS (USGS) 2006 Senvice (NRCS)
Storm water CAD data layer obtained from the
Storm water map system City of Snohomish 2009 City depicting stormwater system
map layers
2009
Streams wtrcrs Snohomish County 2007 (I?aetgved from LIDAR and survey
Shows recreational Trails within
. . . County Parks, the Interurban Trail,
Trails countytrails Snohomish County 2004 and Centennial Trail. Not all county
trails are shown
Shows where urban growth will be
Urban Growth urbangrowth Snohomish County 2000 encc_)urag_e_d_ and suppor_ted by
Areas public facilities and services for the
next 20 years
Shows the future land use
Urban Growth Area snohuga Snohomish County 2000 designations for the unincorporated

(Snohomish)

urban growth area surrounding the
City of Snohomish.

June2010, updated May 201
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GIS Layer
Layer y Source Date Comments
name
Wastewater
Wastewater system system City of Snohomish 2009 CAD dat_a I_ayer obtained from the
map_Layers City depicting wastewater system
2009
Water system .
Water system map_layers City of Snohomish 2009 gAD ddat_a I_ayer obtained from the
2009 ity depicting water system
Waterbodies witrbdy Snohomish County 2008 Includes rivers, large S"e"’?msv
lakes, ponds, and reservoirs
Snohomish County (via Well head locations for the City of
wells Wellhd_p City of Snohomish) 2008 Snohomish
Created from county sponsored
Wetlands wetlands Snohomish County 2004 | wetland projects from 1986 and
2002, wetlands primarily in UGAs
National Wetlands
Wetlands nwi Inventory (NWI) 2000 V'?/g\évsr:ltga}gz%g% County from NWI
(USFWS)
WRIA WRIA WA Dept of Ecology 2000 | WRIA polygons at 1:24000 scale
TBD - Dataset to be obtained from
Zoning zoning City of Snohomish NA city and/or digitized from available
official maps
A-4 June 2010, updatelay 2017
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APPENDIX B. PHOTOGRAPHS
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SNOHOMISH RIVER

i

Looking northtowardcity WWTP propertyfrom Looking northtowardcity WWTP propertyand
Lowell-SnohomishRiverRoad CemetenCreekconfluencavetland

HarveyField airportfacilitiesin mapped AvenueD bridgeoverSnohomistRiver
floodplainsouthof river
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