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|.  Executive Summary

The Snoqualmie at Fall City Reach Restoration Assessmens compl et ed by King Countyds Dep
Department Water and Land Resources Division to devefmatized habitat restoratiorign for six miles of the Snoqualmie
River. The extentof this comprehensive assessment of habitat restoration opportunities included over 1500 acres of floodplain area
along the Snoqualmie River downstreanit®iconfluence witlthe Raging River in Fall &, WA (Figure 1). The project reach that
encompasses this extent is referred to as the Snoqualmie at Fall City (RAER)The assessmeitt intended tde used to inform

and prioritize habitat restoration in this reach abernextseveral decadeslhe large area and long timeframe (20+years) over which
implementation of restoration projects in this reach will be considered required a clear process for identifying anugwajeati

sitesand alternativegrigure 2).

Analyses okxistingandhistoric conditions in the project reaalere used to identify and evaluate restoration drResary,

secondaryand tertiary restoration actiomere developed for each sdaadan evaluatiommatrix was usedo compare and rartke

benefits of thevarious actionat each siteand between sitesCourse predictions of geomorphic response to primary restoration
actions (such atheremoval of levees) were madeorder to anticipate future flood and/or channel migration hazards that could result
in risks to private and public property and infrastructurd to evaluate potential benefits of each primary action.

The initial prediction®f geomorphic responseere used to develop a rangesiié-specificactions that would maximize ecological
benefts and reduce undesirable risks. Different combinations of actions were developed into a range of alternatives farigach site
varying levels of benefits, risk, costs and associated feasibility. Information regarding landowner willingness wasid&ed o

that all alternatives were realistic based on initial feedback from the first round of landowner outreach, which wasdicomplete
concurrently with data collection and compilation.

Graphical representations stfiortterm (5-10 years) geomorphiesponse werdeveloped andsed to estimate thgotentialprocess,
habitat, and flood benefits that woutthyresult from each alternative. These estimates were the baaiwéighied evaluatiormand
ranking the overall benefit of each project alternatiVée longterm response potentiat each site (the range of conditions that were
considered likely after several very large flood evewtss used to evaluate what risks remained for each alternative that would need
to be further considered during thesin processThese risks wereonsidered along with other feasibility elements (e.g. landowner
willingness,ordinancecompliance, permitability) in the weighting and ranking of overall feasibility of each project alternative.

Based on the comparativeatuation of benefits, risk, costs and associated feasibilitseferred alternative or preferred alternatives
were selected for each sie single preferred alternative was not chosen for most sites due to uncertainty associates with
preliminarynature of theinformation availabldor this assessment. At these sitesommendations regarding the top one or two
preferred alternatives wereade. The preferreglternative omlternativesat each site within the SAF@ere then evaluated
collectively, and the cumulative effects obmbinedproject actions were considered at the reach s&dsed on this evaluation, a
selection of preferred alternatives, and a recommended sequence for implementation were identified at key potenti@sroject s

Thisreachscale collection opreferredpr oj ect al t er n aThe Qoeridor Prggecdr e f erred t o as i

Implementation of the Corridor Project would allow relatively unconstrained processes to act on more than 250 acres of the
Snoqualmie River mainstem arldddplain area in this reackigure 5j. The active channel migration zone would be allowed to
expand from the current, 300 to 500 foot wide, extremely constrained cdmidaninimum width of 1000 feetnd a naximum width
of up to 2000 feetThisrepresentsremendous improvement in fluvial procesaes drivers of processes theitl translate directly
into significant gains in quantity and quality of rearing and spawning habitat for salmonids.

If the proposed Corridor actions are implemerdadhe proposed schedulapproximately 80 acres of aquatic mainstem and off
channel habitat would be enhanaaer the next two decadeaded on predictions made by the technical team during the feasibility
analysigFigure 58). Thes are the areas where \aee likely to see eninged aquatic habitat within a tgaar timeframe after
implementation of proposed Corridor actions. Nearly 70 percent of the high priority restoration area is currently esthérydding
County, has a conservation easement inetar is within the Ordinary High Water Mark of the SnoqualmieeRand thus owned by
the State.

The proposed Corridor Project is an exciting restoration opportunity that will result halstitgy improvements to fluvial processes
and salmon habitatver a two mile reach of the Snoqualmie River. While these-kggke projects will be very challenging to
implement due to the many social, political, financial and regulatory hurdles, the Snoqualmie at Fall City team beligees reso
should be focued on this contiguous reach where the investmehtatribute the most towardslmon recoverylf undertaken
within the Corridor Reacleach early action item (acquisition, riparian planting) will contribute to the overaltésngfunction ofa
resbration reach that is of appropriate scale and is wahiidentified core area for salmon rearing and spawning.



[I. Introduction

The Snoqualmie at Fall City Reach Restoration Assessmens compl et ed by King Countyds Dep

Departnent Water and Land Resources Division to develop a prioritized habitat restoration plan for six miles of the Snoqualmie
River. The extent of this comprehensive assessment of habitat restoration opportunities included over 1500 acresobfleadplai
alorg the Snoqualmie River downstream of its confluence with the Raging River in Fall Cit{f-Mife 1). The project reach that
encompasses this extent is referred to as the Snoqualmie at Fall City (SAFC) reach. The assessment is intended tofbemused to
and prioritize habitat restoration in this reach over the next several decades.

This assessment incorporatesyatemati@pproactdevelopedo addressomplexreachscale habitat, geomorphic, risk, and
implementation variables that mbg useful fofuture planning in thisnd othereaches througput King County andVashington
State. Theeachscale collection of preferred project alternatives, referredtods @e r r i d oanddiBaussgd @ ¢the final
sectionof this reportjs an uniquereachscale restoration opportunity that would result in a very substantial contribution towards
recovery ofkey processes and habifatthis coresalmonspawning and rearingrea(Snohomish Basin Salmon Recovery Forum,
20095.

: )
River-Mile
Markers

]

Figure 1: Vicinity Map with 2009 aerial photoshowing study area Red dots indicate river miles.

A. Study Goals and (bjectives
Study Goals

The goal is to identify, quantify, and prioritize highlue habitat restoration projects thie Snoqualmie River between the Raging
River and Patterson Creeknfluences

Study Objectives
A Describe the historic and current conditions of channel and floodplain habitat in the Fall City Reach of the Snoqualmie River
A Describe flood protection fadiles and other physical constraints, the protections they praadiheir impacts on river

migration, channel connectivity arghlmonid habitat (edge habitat, off channel, floodplain rearing etc);
Identify floodplain managememtbjectives and ongoingapital projects and programmatic efforts in the project reach
Identify and describe project opportunities, including several alternatives for eacngitegfrom minor enhancements
(replanting banks, increasing culvert size) to magtions(removingor setting back levees, etc);
Evaluate the feasibility of identified restoratiactions;
Identify potentialbenefits toagriculturefor proposed project alternatives;
Identify parcels that may need to be acquired to implement restoration activities;
Devdop ecologicaland fluvialgeomorphic processiteriawith whichto evaluate project alternatives;
2
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Evaluate and prioritize project alternatives based@relopectriteria;
Select preferred alternatives at each project site enelap a proposeidhplementation sequence for projects.

PP

B. Restoration Approach

An overall restoration approathidentify, evaluateand rank theonceptuaproject and alternativepresented in this repontas
developed as a part of this assessmentiaoldidesthe followinggenerakoncepts:

e Absent human constraintftuvial systems are dynamfeatures of the landscap®&leandering rivers consume and create
floodplainsurfaceghroughrecurrentchannel migration. This dynamaharacter is responsible for ttepographic,
vegetative, and hydraulic complexity that is characteristitatdiralmeandering river systems, and is largely responsible for
their ecological richess. Ecological restoration within this reach should acknowledge and encourage this ndyneahic
character.

e Natural river channels and their associated floodplains are formed and maintained through a complex and dynamic
interaction between numerous driving factors including (but not linbitedydrology, sediment supply and transport, wood
recruitmentand vegetative coverEcological restoratiorshould focus on restoring the processes that create and naturally
maintain habitat.

e The diving forces described above have changed as a resuinwdn alterations to the SnoqualrRiwer. Flows sediment
supply, wood recruitment anakgetative cover are all significantly different today comparguéaevelopmentonditions.
The project design should accommodate current and anticipated conditiordtemopt tareconstruct a past conditiondh
mayno longerbein equilibrium withcurrentand potential futurehannel processes.

C. Feasibility Process Overview

The large are&1500 acres) and long timeframe (2@eiars) over which implementation of restoration projects in this reach will be
consideed required the project team to establish a clear process for identifying and evaluatingsjpesjedthis process is shownd
summarizedn this sectionEigure 2.

Analyses of existing and historic conditions in the project reach were used to identify and evaluate restoration srigs. Prima
secondary, and tertiary restoration actions were developed for each site and an evaluation matrix was used to comip#iie and ran
benefits of the various actions at each site and between sites. Course predictions of geomorphic response to prititary restora
actions (such as the removal of levees) were made in order to anticipate future flood and/or channel migration hapatdgdkalt

in risks to private and public property and infrastructure and to evaluate potential benefits of each primary action. .

The initial predictions of geomorphic response were used to develop a rangespesifee actions that would maxie@ ecological
benefits and reduce undesirable risks. Different combinations of actions were developed into a range of alternativagdonitiac
varying levels of benefits, risk, costs and associated feasibility. Information regarding landowngnesk was also considered so
that all alternatives were realistic based on initial feedback from the first round of landowner outreach, which wasdcomplete
concurrently with data collection and compilation.

Graphical representations of shtetm (510 years) geomorphic response were developed and used to estimate the potential process,
habitat, and flood benefits that would may result from each alternative. These estimates were the basis for a weigtitedaghlu
ranking the overall benefit of eapioject alternative. The loAgrm response potential at each site (the range of conditions that were
considered likely after several very large flood events) was used to evaluate what risks remained for each alternatilek neatiw

to be further cosidered during the design process. These risks were considered along with other feasibility elements (e.g. landown
willingness, ordinance compliance, permitability) in the weighting and ranking of overall feasibility of each projedi\atefa
costbenefit analysis waalsocompleted to show the relative cost/benefit ratio of each alternative considered.

Based on the comparative evaluation of benefits, risk, costs and associated feasibility a preferred alternative oalprefatiezs

were €lected for each site. A single preferred alternative was not chosen for most sites due to uncertainty associated with the
preliminary nature of the information available for this assessment. At theseesidesmendations regarding the top one or two
preferred alternatives were made. The preferred alternative or alternatives at each site within the SAFC were then evaluated
collectively, and the cumulative effects of combined project actions were considered at the reach scale. Based aatithris @valu
selection of preferred alternatives, and a recommended sequence for implementation were identified at key potentit@sproject s
Thisreacss cal e col l ection of pr ef er rTeecCorpdordiojead. fThiseequerce inckléeda ves i s
recommendation for the first project to move forward to 30% design in 2011.
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Figure 2: Flow chart showing the feasibility process followed during this assessment.



lll. Stage 1z Investigation

A. Data (ollection and Compilation

Extensive information was available for this study reachtical information gaps were identifiednd necessary

data was collected to further inforime characterization séach conditions, development of project alternatives and
subsequent evaluation and ranking proc@3ss section describes the data collected and analyzed thuaugko
reach,andfocuses on ninareas where the potential for habitat improvemeaginitially deemed the greatest

(Figure 3).

> _'H@!c’hle
A & .

Sy / Carlsdnbx{)ows

N
N

KellerMeander

&~y
A‘\,"

0(“
% \\ ’

: - D
Carlson Ug}

Rutherfbrd

Figure 3: Aerial photo (2009) showing the primary areas of assessment within the react/hile all areas were assessed,
the areas outlined with red rectanglesre the focus ofmanyanal yses because this is where APri
could be implemented (see Section IlI,E).

1. Ground Surface Model and Imagery
Floodplain topographywhich was used to develop an understanding of the relationships between the elevation of
variows landforms and infrastructure relative to the river at various stagsrovidedy two existing sources.
The ground surface odlels from the 2004 flood studghc 2004)and the 2009 Snoqualmie atr@ation Monitoring
Project (King County) were combideo providea seanless digital elevation model (DEMY the entireproject
reach(Figure 4. The2009LIDAR (Light Detection and Rangingdataseprovidedhigh resolution topography
along the river corridor throughout much of this reach, while the fibady topographfrom 2004 was used fil
in theareas not covered by the 2009 datéis grounesurfacemodel combined withwater surface elevation
(WSE) data throughouhe site wasised to inform evaluatioraf both the risk and benefits of variopject
alternatives.
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Figure 4: Digital Elevation Model (DEM) of the project reach generated from 200Q idar and 2004 flood study data.

Aerial imagery and historic maps of the area wesed to documeititow the river and floodplain has changed over

time in response to various manipulatioifie USGSmappingalong theriver corridor providedhe earliest record
ofconditonss n t hi s r e a c hFigura$. tAdrial photastfren1 9618 1®TBH198, 2000, 2004, 2007,

2009 and 2010 were also used extensively during the existing and historic conditions éedlysi®mparison of
current conditions thistoricalconditionsdocumented bthe 1936 aerial imagery atdSGSmapsillustrated the
similarnties and difference between historical and existing conditidiigures 586, 7).
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Figure 7: 2009 aerial image showing the extent of levees and revetments in the teaEacilities of primary consideration
for modification are shown with yellow text.



2. Oxbow Assessment

An independent assessment of existing oxfeatures within the right bank fldplain was initiatedFigure 3;

Rutherford andCarlsonOxbows). Althoughhe complex network of old channels in this area is likely to remain
somewhat static and isolated from mainstem rivec@sses becaubkeal RoadSE andState Route 203 bisect them

at many locations, improvements in connectivity and aquatic and riparian habitaiocsrate being considered.
Given the importance of offhannel rearing habitat to juvenile salmonids and the paucity of informatianding
the functions provided by the large, relatively isolated oxbows in this reach, we initiated an investigation of these

featuresd fish use, water quality

and

connect.

Vi

The function of these large, e¢hannel habitats for vimus species of salmonids in the Snoqualmie is not well

understood. They may be important for rearing for some species, but it is likely that some areas have poor water
quality, high density of invasive fish and low connectivity to the mainstemirigérof which may affect the value

of the habitat to rearing salmonids. The objective ofitfuependeninvestigation was to determine whether
enhancements in these areas are justified and if so, where these enhancements would be most effectigé. Results

this assessment will be discusse®éttion G1
3. ReachHydrology , Flooding and Hydraulics

a. Hydrology and Flooding

Hydrologc conditionsand existing flooding patterns the SAFCreach veresummarized and refined for use in

evaluaing risks and beefits of various project alternatives. @8AFCreach is subject to very frequent overbank
flooding, with overbank flow in many areas without levees initiating at approximately-ge&roecurrence interval
flood eventof approximately26,000cubic feetper second (cfs)A two-year recurrence interval flood event is one
that has a 50% probability of occurring in any given y&dre two highest floods of recomtcurredin 2006 and

2009andresulted in discharges through this reach of 60d¥9and 65,00&fs respectively Figure §. In seven of
the past ten years there have been flood eggatger than 25,006fs resulting insubstantial overbanflooding

(Figure 9. The approximate discharge of floods with 20-, 50- and 108year recurrace intervas are showrin

Figure 9 During the timeframe of this study, in the winter of 2010/2011, there tvexe floodevents whre

dischargsin this reactexceeded®5,000cfs. Oblique aerial imagery of the entire project reach was cetlettiring

the first of these threfiood events at approximately B®0cfsto help understand the patterns of oeerbflow that

affect landowners and habitat forming processéehis reach Appendix A).
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Figure 9: Peak discharge in this reach over the last2lyearswith approximate discharge of floods of varioug ecurrence
intervals shown.

b. Reach and Site Hydraulics
Floodingin this reach is common amkpectecanda very sensitive topic witlandownersvhen discussing potential
modificatiors to flood control facilities.Demonstrating a comprehensive understanding of existing reach and
project scie hydraulics to landowners &scritical first step towards developingroposalso modify existingflood
facilities. In particularexplainingto landowners why the 2009 flood event had consequencessemrebefore is
very important. Understanding where and when the river connects to variaimoffel hbitat features is also
very important in determining where the highest potentiatexXor habitat improvement&his project took several
substantial steps towards developing understandingf existinghydraulicconditions

1. Interviews with alllocal landownersvere conducted to have them explain flow patterns thaththeg
obsewed over the years and identify their areas of concern with respect to floadihgrosion

2. A series of continuous water level loggers and monitoring stations wetdigls¢d throughout the river
and floodplain and databservations wereecorded throughout theinter of 2010/2011, includinthree
substantia{approximately Syear recurrence interJaflood evens. The data from thgagesand
observations were useddgeneratenumerous stage/discharge ratingvass that allowed us to analyze
connectivity of various floodplain areas with the mainstem of the river at diffstagegFigure 10.
These datavill also be used to calibrateture hydraulicmodels

3. Aerial oblique photographs were takersadischarge ofipproximately 26,006fs on Decembr 9", 2010
allowing us to understand what landowners in the area experience on a reguldufagimoderate flood
events(Appendix A}

4. Theexistingonedimensional1-D) flood insurance rate model (FIRM) was evaludtedetermine if it
would provide adequate information to allow ftesign and implementation of largealerestaation
projects in this reach. Thevaluation resulted in a determinatibat the exisng model was not adequate
for this purposeSubsequently, recommendations for future modeling to support future capital projects in
the SAFC were developed (nhc 2014ing Countycurrentlyplansto develop @wo-dimensional2-D)
flow modelwith sufficient detail and resolution to suppdesign processes and hazard assessments for
project alternatives recommended by this assessment. This modeling effort will be conducted as an
independent effort to the restoration assessment presented in this report.
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with actual data (from on-site gages in 2010/11)p to 35,000 CFS and generated from the 2004 floododel for larger
discharges.

The 2D hydraulicmodel currently under development by King County wiithulatethe complicated flow patterns

under existing conditions in ¢hSAFCread where flood waters regularly interact with infrastructure and private
propertyacrosghe mile wide floodplain. Hydraulic model outputs will be provided to SAFC landowners as part of

the model validation process to confirm that model representations of flow dynamics are consistent with the patterns
observed by local residerdsiring flood eventsThe 2D hydraulicmodel will alsoserve as tool to evaluate how
modifications to various flood facilities in the reach might etfbe landscape, includinmpssibleeffects on the

river and floodplain (habitatlement} and effect®n private property and infrastructuréesk elements).

Development of this model will be initiated in the second half of 2011. A target date Sfdnarter of 2012 is set

for completing a calibrated existing conditions model and select projectait® scenarios.

The 2D flow model will provide the necessary information fioral design and implementation afly proposed
project in the SAFCreach information from the existing-D FIRM mode| along withadditionalinformation
collectedas desdbedabove providedsufficient data for describing water surface elevations, flow patterns, and
local and reach scale hydraulics for the characterization of existing conditions and evaluation of project site
alternativegpresented in this assessment

4. Flood Protection Facilities
The projectonsideredn thisfeasibility assessmeiivolve remoing existing facilities(levees and revetments)
that confine the active channel of the Snoqualmie River within the SAFC reackpaghg the functions provided
by these facilities (flood protection, limit to channel migration) with facilities constradtixtations further back in
the landscapeThe primaryfacilities considered fomodificationare known as the Barfuse, AldaindCarlson
UpperLevees and tle Hafner RevetmergFigure 1). Summaries of the condition, operation and maintenance
history, and function for each facility are presented below.
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Figure 11: 2009 aerial image showing the primaryflood control facilities and roadsin the focus reach Portions of flood
facilities circled in red are the primary areas being considered for modification in this assessment.

Barfuse Levee

The Barfuse Leveis locatedon the left banlof the Snoqualmie River withithe upstream portion of tHRAFC
reach(Figure 11). The Barfuse Leveis approximately 1900 feet in length. There are no definitive records for the
date of construction; however, records indicate that significant improvemwene made to 1125 feet of the existing
facility in 1962, so it is presumed to predate 1962. Additional repairs were made in 1976, 1981, 1987 and 1992.
Available details from facility repairs apresented (Table 1)Current damaget® the Barfuse Lexe include minor
toe erosion and scour, and discontinuous face erosion. These low and moderate severity damages extend for
approximately 250 linear feet of the facility. The Barfuse Lasexdfectivelya training leveehatlimits lateral
migration of he river to the westimiti ng the rate of erosion towargsvate properties at the upstream end of the
facility. The facilitydoes provide sonood containmenthoweverthe downstream end is backwatgrduring
moderate to large flood events and a etthat the upstream end allows flow to enter the-skdnel at relatively
modest flood eventsThe area that receives this limited flood protectiomideveloped riparian forestvned by

King County.

Hafner Revetment

The Hafner Revetmerd approximately 2175 feet in length and is located on the right bank of the river opposite the
downstream end of the Barfuse LevBemilar to other facilities there is no definitive date of construction. The top
elevation of the facility was constructed to thevaten of the adjacent floodplain; the facilipyovides no

protection from inundation or overbank flow3he facility functions to limithannel migratiomowards gportion of

Neal Road SEnd the private property associated with Fall City Fafrhs. guad rail and section dileal Road SE
immediately downstream of the lower portion of this facility have been damaged repeatedly during large flood
eventsRecords indicate repair efforts were completed on the facility in 1975, 1982, 1999%h(Table 1).

Existing damages to the Hafner Revetment includedewerity toe erosion and minor slumping along

approximately 25 linear feet of the structure.
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Aldair Levee

The Aldair Leveas locatedalong the left bankf the Snoqualmie River downstream of thefBse Levee (Figure

11). The facility is approximately 4600 feet in lengéimd similar to the other facilities evaluated in this assessment,
there are no definitive records for the date of constructiistorical aerial photographs, however, indicat th

initial construction likely occurred at the same time as the Carlson Upper Revetment, in 1936 or the years
immediately beforefacility repair records indicate repair efforts were completed in 1961, 1972, 1978)GHhd

(Table 1).Current damages at tiéddair Levee include voids within the levee prism that result in piping and high
pressure seepage during the rising limb of flood events. Seepage flows of this nature can lead to sudden levee
failure. Local residents that could potentially be impactefidnd hazards resulting from such a failure were

notified by letter in December 2003. Additional damages includeskwerity toe erosion and minor slumping

al ong approximately 50 |linear feet of t hentSedionisct ur e.
currently evaluating the hazards presented by the existing damages and will use the hazard assessment as a basis for
any mitigation actions. The downstream portion of the Aldair Levee functions to contain flows up to approximately
the 5yearrecurrence interval flow, while the upstream portion of the facility contains flows during larger magnitude
events.

Carlson Upper Levee

The Carlson Upper Levas approximately 1500 feet in lengtimd is locateélong the right bankf the Snoqualmie
River across from thdownstream half athe Aldair Levee No historical records exist for this facility. Historical

aerial photographs indicate that the initial construction of the Carlson Upper Revetment likely occurred in 1936 or
shortly before. Fieldlmservations of larger and distinct rock at the upstream end of the facility indicate at least one
repair, but no record of this maintenance work exi€mstrent damage® the Carlson Upper Levee include

extensive sections with missing face rock, and ipleliocations with toe erosion and scour. Approximately 420

feet of the facility exhibit damages of low to moderate severity. AlthougtCémson Upper Levewas constructed

to a sufficientelevation to contain up to a d@arflood eventalong much of its length, it is not contiguous with
upstream and downstream facilities, so it is not effective at protecting the area behind it from inundation during
flood events.The functional intent of the facility at the time of construction is umkmbutmay have been intended

to simply be a revetment, as the lepgsmappears to beonstructed frondredge spoilgriver sediment)with no
apparentttempt to set a consistent containment elevation or provide sufficient width to ensure stradiilitsl st
should any impoundment occur. The CarlsipperLeveelimits channel migratiofnto theundevelopeding

County Natural Land area behind it, as welNzsl Road SEnd a number of private properties beyond that.

Table 1: Summary of existing river facility repair records.

Repair Extent

Facility Year Repaired Repair Cost (Linear Feet)
Barfuse Levee 1962 $64,200 1125
1987 $27,600 -2
1992 $1,160 -2
Aldair Levee 1961 $20,600 370
1972 $97,000 400
2008 $75,800 1200
Hafner Revetment 1975 $7,000 40
1991 $52,800 -2
1997 $46,100 50
Notes:

i Costs presented in 2010 dollarsi Repair extent not available.
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5. Infrastructure Assessment
Neal Road SEs a local arterial along the right bank of the Snoqualmie River, which begins at an intersection with
State RoutdSR) 203 atthe south end, and runs north (in the downstream direction) approximately 3 miles between
the Snoqualmie River and SR 2@3a dead end(Figure 1). The dead end previously reconnected to SR 203 at the
north end of the Carlson properbutdue to a shoulder failure, the last 200 feet has blxsedsince at least 2005.
There are no plans by Kj County to reopen this closedction

Neal Road SHs the primary access for several private properties, some of which have secondary access to SR 203
via private drives for equipment or for alternate access Wweah Road Sks flooded. At least one of the secondary
access pois has been blocked by new guardrail as a result of a WSDOT SR 203 corridor safetycprojgeted

in 2010, with project limits extending past the south and north boundaries of the reach defined in this feasibility
project.

Near the HafneRevetmentNeal Road SHollows a curved alignment at varying distances from the Hafner
revetment, and running along the right bank in a tight curve for approximately 100 feet. Removal of the Hafner
Revetmenvr the Carlson Uppeteveeallows lateral migration of thSnoqualmie, which in tunwould exposeNeal
Road SEo erosion.

Few properties are accessedMgal Road SEand because of this conditiqggermanent closure difie roadcould be
consideedif the properties accessed Ngal Road SEvere provided replcement or alternative access to SR

203The recent WSDOT corridor safety improvemprdject however,illustrates limitation of closure as an option.
Because the safety improvement project included installation of guardrail for runoff collision preamiturn

pockets for driveway and siggreet turning refuge, adding access points to SR 203 would require a highway
corridor evaluation and construction of turning pockets, which would be allowed only where access point spacing
and sight distance perr@tl, and subject to approval by WSDOT.

Neal Road Sks frequently impacted by flood flowsnder the existing conditionandthe mainstenchannelwas
historically aligned with thedge ofNeal Road SkEn places. The objective for protectionéal Road SEvould

be to mitigate areas that would experience increased flow or inundation impacts by installing energy diffusion
features such as ELJs, installing rock revetment to limit river migration beyond the road edge, or a combination of
both.

State Routes 202 and 288WSDOT-ownedand maintainethighwayswith alignments withirthe SAFCReach

(Figure 11).Theroadways intersect in Fall City, just west of the confluence of the Raging and Snoqualmie Rivers.

SR 202 crosses the south end of$im@qualmie at Fall City Reach then rgenerally northwest, diverging from

the Snoqualmie River. SR 203 begins in Fall City, running north and south on the east side of the Snoqualmie River.

For the purpose of this feasibility, closure or relocatiohath state highways$SR 202 and SR 203) the vicinity

was not considered, and in project alternatives where there was potential impact to the highways, protective
measures were included. From that perspective, it was assumed that where there vilgitity pbgser migration

or increased flooding impact, setback installations associated with the removal of current flood protection facilities
would provideadequaterotection from channel migration and maintain the existing level of protection fomah fl
inundation andankerosionor lateral channel migration

SR 202 is out of the floodplain and is protected from lateral migration by the Barfusedrelether upstream
facilities. SR 203 does overtop in large events, and is protected from laigration by both the Hafner

Revetment and Carlson Upper Levedternatives that consider the removal of all or part ofHlagner andCarlson
Upperfacilities, or a combinatiothereof, includeroad protection features fdleal Road SEwhich in turn vould
prevent migration to SR 203, as ilagatedfurther landwardAlternatively, further analysis may be done to better
determine the feasibility of closing portionshéal Road SEnd what lateral migration protection is needed for SR
203.

West River Roadis a local arterial that runs in norouth and eastvest segments along the left bank of the
Snoqualmie with an intermediate curve named SESfeet along the Aldair oxbo(#igure 11). For ease in
reading this narrative, this combination oad segments is generally referred to as West River Road.
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Flooding and channel migration protectismprovidedto West River Roafly the Aldair Levee Underexisting
conditiors, an overflow path upstream of tAédair oxbow directs flood flows across West River Roa8-gear
recurrence intervadvents and above. At Bar recurrencitervalfloods, most othe length ofVest River Road
located within the project aréainundated.

6. Cultural Resources Assessment
Presence of cultural resources (known or unknown) within or near a proposed pageahe potential to affect cost
and feasibility of projects proposed in this rea@lne following tasks were initiated by th@&F Consulting Groupo
assess the magnitudeddikelihoodthat cultural resources located within in the SAFC project area could impact
proposed alternatives:

Task 1: Conduct a search of relevant records and pertinent literatuifee archaeology, ethnography, and
history of the Aea of Potential fiects (APE)to provide information on previously identified
cultural resources and to determine the existence or probability ofcatleral resources in the
APE;

Task 2: Based on the results of Task 1, assess the likelihogubfential habitat résration projectsn the
APE to encounter cultural resources with particular attention given to known potential project
areas.

Although esults of this initial assessment did not indicate that cultural resources would preclude development and
implementaibn of projects in this reaclnticipatedareas of concern wergentifiedand will be further investigated
during the design and implementation of gmgposedroject (Appendix D).Oneof the final recommendations of

this assessment was that @&rlson Upperproject was the LEAST likely to encounter any cultural resource issues
because of the recent (1936) occupation of the now relict channel through this site.

7. Landowner Outreach #1

a. Approach
Landownersd willingness to participate in @mwgt proposed
feasibility. Recognizing this, an extensive outreach plan was undertaken early in the feasibility grbedasge
size of thiseachandte Aconnecti vityo and sensiti vi argundaie subjpce agr i c
of flooding, made his a considerable effomyith 21 landownersontacted during the first phasgoutreach(Figure
12).
The landowner outreach effort was kea into two phases:
e Phase loutreach was completed from AugtistoughOctober 2010.
Objectives were to:
o Determine landownedgeneral willingness to work with the County on future restoration projects
0 Hear their specific concerns regarding floodiagsionand other issues on their property
o Determine where potentifiboding/erosiorimprovements could be made on their property or in
the reach
o Allow the technical team to access their property for site evaluations.
e Phase 2outreachwill be completedat alater datglikely 3" quarter2011)with a smaller subset of
landowners associated with proposed primary restoration action
Objectives il be to:
o Determine willingness of landownersdonsider specific restoration actiospecific restoration
actions on their property, including the full range of alternatives considered by the technical team;
0 Get feedback from landowners on impacts and benefits theyabirid occur froralternative
restoratiorprojects on their land.
o Allow the landowners to interface directly with the technical team to discuss specific design
elements;
o0 Gather more information from landowners regarding vitifarmationfrom the upcoming
modeling effort would be useful to them.

14



Figure 12: Land ownership in the SAFC reach.
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