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Executive Summary

This report summarizes work by the Washington State Department of Transportation (WS2@Alu&de
possible alternativeto protect Interstate 5 (b) from flood waters between the 13th Strie@Exit 76) and Mellen
Street (Exit 81) interchanges near the cities of Centralia and Chehalis.

This work is parof a larger effort by the Washington State Legislat{ii8SB 5035ection 108Bto conduct a

number of feasibility studief the ChehaliRiver Basin Other studies includeater retention hydrology and

hydraulics environmental baracterization and assessmeflgod risk management and survey of floodplain

structures comparison of potential flood hazar@duction actionsaquaticspeciegestoration;and

implementation of smaller floodisk-reduction and environmentaénhancement projectst KS D2 @S NY 2 NR &
Chehalis Basin Work Group (Work Growp)) use the feasibility studie® make recommendationor a long

term strategy to reduce floodamage andestoreaquatic species the Chehas River Basin, antext steps

and budget priorities for the 202017 bienniunto the Governor and Legislature in November 2014.

If one of the alternatives for% protection described herisrecommendeddy the WorkGroup it isto inform
decisions on programmatic approaches dodbudgetary purposes only. This effort is not intendedudill or
precludethe National Environmental Policy Act (NEPA) process where all reasonable alternatives, including a
Gb2 . dzAf Ré | f (cébldélediahdddBelerredl altdrhaRve Wwobid be selected.

Through hydrologic and hydraulic analyses, it was determined that construction of a water retention structure
(dam) an the upper Chehalis River would have the mimspact on flood levels in the Basin of any single action
being studied. Model results show that a dam wosilghificantlyreduce flood levels and shorten the duration of
I-5 closures during major flood events a simulated 10§ear flood event with cuant baseline conditions,
model results show that® would be closed for approximately five days; with construction of a dam, in a
simulated 106year flood event, model results show thab Wwould only be closed for approximately one day.
Construction oféatures for fullflood-protection of F5 would not be coseffectiveunder the scenario in which a
dam is constructedBased on these results, if the Stat®vesforward with the process to construct a deams it

is anticipated toWSDOT will not pursuesgparatefull-flood-protection projectfor I-5. In the future, this
segment of 6 will require additional capacity. If a dam continues to move forward, any project to widen this
stretch of highway will include minor enhancements to promote flood rest#an 15, where possible (eD.
solid barrier in place of guardraiut would not incorporate thaignificant investmentequired to ensure

robust and reliable flood proofing

5dz2NAYy3 2{5h¢Qa Iylfedara 27T LIbasgnarb vds ald tadRwhichNdRI2 F A y 3
not include construction of a dawr any other Basin improvementd his scenarioeflected a largélooding

effecton 5, and as such, warranted a commensurate level of analysis and documentatiemnative 1 -5

Levees and Wal|sstudied for budget and schedule purposes, is a combinati@arttfien levees and structural

walls along-b, including improvements to the existing Chehalientralia Airport levee, a new mileng

Chehalis Avenue Levee (CAL), and bridgacements over Dillenbaugh and Salzer Crédicement of levees
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and walls would be designed to maximize the esfective protection of-b along with optimizing potential
collateral benefits such as protection of urban areas, and to minimize adwvepsets.

The analysis to determirtbe scope and layout of leveesd wallsdescribed imAlternative lassumes that the-|

5 projectis constructed without any of the other possible Basin improvements that are under consideration.
This is a conservativaéew for purposes ofhis analysisAlternative 1 would only be warranted and cest
effective if a dam was not planned to be built. WSDOT will not pursuféoiodl-protection of 5 with

Alternative 1 if the process to construct a dam continues to mowsdod.
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|. Introduction

As part of the 2013 capital budgeE$SB 503%ection 1088 the Washington State Legislature required the

Office of Financial Management (OFM) to conduct a number of feasibility sindiesChehalis River Basin in

the areas @ I-5 protection;water retentior hydrology and hydrauli¢environmental baracterization and
assessmentflood risk management and survey of floodplain structymesnparison of potential flood hazard
reduction actionsaquaticspeciegestoration andimplementation of smaller floodisk-reduction and
environmentalenhancement projectsTheresults of thesét 1 dzZRA Sa oA ff 06S dzaASR o6& GK
Work Group(Work Group}o make recommendations to the Governor and Legislature in Novemlet 20a

longterm strategy to reduce flood damage arektoreaquatic species the Chehas River Basin, antext

steps and budget priorities for the 204%017biennium

N>

As the Washington State Department of Transportation (WSDOT) is responsibladsuction, maintenance,

and operation of state highways, OFM asked WSD@Valuate possible alternatives that potentiafiyotect

Interstate5 (I-5) from flood watersbetween the 13h Street(Exit 76)and Mellen Stree{Exit 81)nterchanges

near the dies of Centralia and Chehalis. K A & NB L2 NI &adzYYF NAT Sa 2{5h¢Qa &2 N

Readers interested in learning more about the results of the other analyses related to water retention, aquatic
speciegestoration or a comparison of potential flood hazareldduction ations can refer directly to those
technical memeandurrs.' The proposed alternatives to protecbldescribed here are for purposes of further
work to consider budgets and schedules; if a decision is made to move forward with gftmedtion project

in the area,projectspecificenvironmental review and associatadternatives analysis and decisiamaking will
occur at that time

While this report is focused on pratgon of kp  FNRB Y Ff 22 RA Yy BaSnotteddore@a | y I f & aA
vacuum WSDOhastakeninto consideration othework being completed as part tie legislative directive

becauseat would influence orchangeimplementation and design of alyb protection alternativesThis work

includes

9 The potentialconstruction ofa dam on theupper Chehalis River

1 The potentiakonstructionof aseries osmall, local flooedamagereduction projects aimed at
protecting key infrastructure, reducing shoreline erosion, and improving flow conveyance and drainage
at priority areas throughout the ChelieBasin

1 An analysis that considered the potential impacts of climate change in the Chehalis Basin based on
projections from theQimate ImpactGroup (ClGat the University of Washington

! The report with recommendations to the Governor and teical memorandum appendices will be available on the Chehalis project page on the William
D. Ruckelshaus Center websitép://www.ruckelshauscenter.wsu.edu/ChehalisFlooding.html
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Thisreport addresses each of these issues dadcribeshow various decisions about these related issues would
change the overall design, implementation, and costs ofith@rotection alternatives.

Navigating the Report

This report is divided into five sections:

1

= =4 =4 -4 4

Section | provides a brief overview of the purpasehis report and the project area and history of
flooding.

Section Il describes trmirrentrecommended alternative with a dam

Section Il describes the current recommended alternative without a.dam
Section Y describes other conceptual alternativesnsidered.

Section V describes the need for protection of SR 6 and US 12, regardiggsrofdction.
Section Vdescribes conclusions and next steps.
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Background

As part of the2011capital budget (ESHB 2020, Section 10B@)Legislature requéd OFM to prepare a report

on alternative flooddamagereduction projects and to recommend priorjfffood-hazardmitigation projects in

the Chehalis River Basin for continued feasibility and design WhekOFM reporéxplored arange of

alternatives toprotect people and communities from flooding, includidg protection, water retention in the
upper Chehalis, smaller scale infrastructure protection, floodplain management and other projects to improve
ecological and natural floodplain functiosms wellasland-usemanagement approaches to reduce potential

flood damagesTheChehalis Basin Floodifigation Alternatives Repomwas made available for public review in
July 2012andfinalizedin December 2012

As part of the 20142012 work WSDOT was taskedth evaluating alternatives that could be used to proteét |
from flooding.Six 45 protection project alternatives were evaluated:

Alternative 1:45 Levees and Walls, Raise Airport Levee, New SW Chehalis Levee;
Alternative 2: 45 Raise and Widen Only

Alternative 3: 15 Express Lanes;

Alternative 4: 145 Temporary Bypass;

Alternative 5: 45 Viaduct; and,

Alternative 6: 45 Relocation.

= =4 =8 -4 -4 A

WSDOT™eveloped a report on its analysstitled, -5 Protection from 13th Street to Mellen Street near
Centralia ad Chehali& @ndmadeit available for public reviewn August 2012inaliangit in December 2012.
For each alternativeNSDOT provided a descriptionprbject details, potential cosiand implementation
issuesand potential impacts to nearby peopledcommunities, major infrastructure, and the environment.
The report lookedsolelyat optionsfor protecting -5 and did not recommend a specific alternative

In November 2012hen-GovernorChristineGregoire convened small group of leadeis the Chéalis River

Basinto recommend next steps for reducing flood damage anlancing aquatic speci@sthe basin The

D 2 @S N@h2hhlli Basiwork Group developed a set of recommendations that garnered broad support across
the basin Governor Gregoire inatled $28M in her proposed 2042015 capital budget to théegislatureto
implement theWork GN2 dzied@ramendationsGovernor Inslesubsequentlyendorsedthis investment in the
Chehalis Basin, as did the Legislature.

Relative to+ protection, theGovel” 2 NMQr& Group recommendetthat funding be provided to etermine the
best combination ofvalls, levees, pumps, bypasses and other stri@gureeded to protectb traffic, the

airport, and key urban eas of Centralia and Chehafis damwere construced; andto evaluate changes to the
project needed to secure comparable protection with@utlam TheWork Goup also recommended that
funding be providedo improve damage estimates to residential and commercial struct@ed to improve the
estimate ofeconomic impacé from 5 closures.
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Project Area and History of Flooding

The project area is ithe Lewis County cities of Chehalis and Centralia ald@mée stretch of 45. It begins near
the 13h Street interchang€Exit76) and extends north to te Mellen Street interchangéxit81). WSDOT
evaluated potential inundation during 100year flood evenfrom the Rush Road interchan@exit72) north to
the Mellen Street interchangeNopotential was foundfor inundation fromthe Rush Roathterchangeto just
south ofthe 13&h Street interchange.

This stretch of-bistheYA RLI2 Ayl o0S06SSy {SFHdaGftS FyR t2NIfFyRZ hN
major population and industrial centersp A & G KS 2 Sa{ -do@h transgodatiotor@arNI y 2 NI K
Floodsclosed 15 at Chehalis and Centralia for four day®oth Februand996and DecembeR007, andflooding

in Januar2009closed the same stretch for two daySDOT estimates the total cost of ttlesure andlelays

in 2007 alonen the tens of millions of dollafsThe major costsome from limited freight movement through

the area, including costs incurred by private companies as a result of that limited movesimad.the two flood

events in 2007 and 2009ySDOT hadevelopedan emergecydetour route, for priority shipments onlythat

takes drivers around3d using SR 7 and U WSDORIsodeveloped two other detour routefor trucks one

takes drivers around3 usingl-84, SR 97;82, andl-90, which is the anticipated preferreduck detour; the

other route uses-B4, 82, andl-90, which is a secondary detour for trucl8ee Appendix A for a more detailed
discussion of theletour routes

Photo courtesy oT’he ChronicleCentralia, Washington

2Washington State Department of Transportation (WSDOT). 2008. $Retated Closures ol and 190: Freight Transportation Final Report. September,
2008. Available at: http://www.wsdot.wa.gov/research/reports/fullreports/708.1.pdf.
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Goals of-b Protection

The primay goal of the project is the full protection eblfrom 13th Street to Mellen Street, access to major

infrastructure, and optimization of any potential ensuing benefits to people, communities, and the environment.

Completion of any projegtroviding fullprotection of 5 would require a significant investment, amguld be
considered in the overall strategy teduce flood damage in the Basin.

Freeboard

WSDOTustensure that any significant investment providasough freeboard fofull and robust progction

for a significant period of time .HE measure ofreeboardis defined ashe distance between the potential
flood-water surface and the top of the floggrotection element. WSDQ@JXa@nalysis for fulflood-protection
incorporates dreeboard similato that used by the US Army Corps of Engineers: 3 feet above the projected
100-year flood levelThis level of freeboard is intendéd providerobust, reliable protection for-5.2

Climate Change

Future Widening of -b

2{5h¢Qa RSOA&A2Y G2 dzasS o
projected 100year flood level does not dirdgtfactor the
potential need for further protection due to climate change
As a separate study within the broader Chehalis Basin wot
effort, a consultant teandefined and modeledwo different
climate change scenarias provide decision makers with
information on how projected changes associated with
climate may affect peak flows during storm events. The
analysis considered the impacts of climate change in the
Chehalis Basin based on projections from @imate Impact
Group (ClIGat the University of Wdsngton, and included
two scenarios, an 18% and 90% increase in annual peak
flows. If a decision is made to move forward wéitty major
flood-protection project in the areaWSDOT or otherwise
that incorporates climate change scenarios, a much larger
state-wide conversation must take place, as well as further
study and cost analysis.

In addition to being susceptible to flooding, the stretct
of I-5 from 13th Street to Mellen Street remains four
lanes widg2 lanes in each directinAccording to
2{5h¢Qa | AIKgl & {&adiaw t
require additional capacitgt some point in the future;
however, this work is currently unfundedio ensure
funds areinvested properly when a widening project
along this stretch occurginddue to the uncertain
timing of funding, WSDOT identified modifications to
the I-5 protection alternatives analyzed that would
allow for construction before, during, or after the
widening of 45. WSDOT worked to optimize the desigi
of each alternativeéo minimize public investment, and
from that analysis, it became clear that the most
efficient use of public funds would be to build the floor
features with the 45 widening.

% For more informatioron how WSDOT determined the level of freeboard, see Appendix A of the 2012 W5B@fort, located at:
http://www.ruckelshauscenter.wsu.edu/documents/WSD&HIoodReportFinal 129-12.pdf

WSDOT-b Protectim: 13th Street to Mellen &tet
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University of Washingtong Transportation Research Center
(TRAC) Study

The University of Washington Transportation Research Center (TRAC) recently completed a report that
estimated the travel costs associated with the closure®fllS 12, and SR 6 in the greater Cent@liahalis
region due to modeled 10Qear flood conditbns from the Chehalis River. A full copy of the report is provided in
Appendix A.

The estimateslescribe only costs directly related to travel that would otherwise have occurred were it not for
flooding closures. These include the added costs of timevehitle mileage associated with available detour
routes, and costs for abandoned trips. The estimated value of travel disruptions directly associatel foitlal
100-year flood event without any floogrotection work is approximately $11.9M to $20.68 days) per event.
The range of costs is based on the share of through traffic that takes a detour rather than delays a trip. The
higher figure of $20.6M assumes that all through traffic would take a detour in the event of a closure. The
estimated value btravel disruptions directly associated with US 12 and SR 6 without anygdtotettion work

is less than $350,00Qover 6 days) per event for US 12 and less than $156(@B0ut 2 days) per event for SR
6. This study helps to inform the cesffectiveness of any-% protection scenario.

How the Reporwill Be Used

The results of this report on3 protection alternatives, as well as concurrent feasibility analyses related to a
water-retention facility, aquaticspecies restoration and smalflood-cortrol projects, will be included in a

benefitO2 ad | yFrfeaAra 6. /! 0 dza SR 0 makesits SextBet @ @dddirBeNdations2 2 NJ
to the Governor and Legislaturalternatives under evaluation includeseline conditiond;5 alternativesa
flood-retention dam,a multi-purpose dam, small flood projects (includirasingresidential and commercial
structureswithin the 100Qyear floodplain that would not be fully protected through the construction of a water
retention structuré, aquaticspedesrestorationplan, and combinations of thesdternatives

If an alternativeis identifiedd @ (G KS D2 @S NJ/farNIpéoteéticn NJs forlbddBedaty) purposes only.

This effort is not intended to preclude the National Environmental PolicyMERPA) process where all

reasonabld f G SNY I GABS&a> AyOfdzRAYy3a | ab2 .dAfRE FEOGSNYFGA
alternative would be selected.

*The estimates do not include economic losses associated with delays in the delivery of goods or services due to flamdasesarim economic activity
attributable to travelers being unable to reach their intendedtieations, or economic losses associated with the loss of goods because they could not be
delivered.
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ll. Current Recommended Alternative
with Dam

As part of the analysis oblflood protecton options, a scenario was studitttht assumes construction of a dam
on theUpper Chehalis RiveHydrologic and hydraulic modeling was undertaken in the Chehalis River Basin
which predicted flood levels for a 18@ar event using the assumption the dam would be constructed. The
results of this analysiadicate thata damwould reduce flood elevations throughout much of the upper Chehalis
Basin, and in the Centralia and Chehalis area. As currently modeled, wal#admot fully protect 45 from flood
events like those in 1996, 2007 and 2009, or in a simulatedy&afflood event, but the duration ofd

closures in those storm events would reduce significantly. In a simulategiediflood event with current
baseline conditions, model results shdiwat I-5 would be closed for approximately five days; with construction
of a dam, in a simulated 16@ear flood event, model resuliadicatethat I-5 would only be closed for
approximately one day.

Mliath se AL
FOOD EXIT 76

Photo courtesy oT’he ChronicleCentralia, Washingh
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Toprovidefull protection of 15 in this scenario, additional flood protection features alo#gwould be needed

in addition to a dam. These modeled features consisted of levees and walls adjacénsimilar to those
described in Section IIF the report. Although the flood protection features could be slightly reduced compared
to a scenario without a dam, the investment required to build this additional infrastructure would be significant.
This additional investment is not cestfective toprevent a oneday closure of-b.

SOFdzaS 2F GKS RIYQa loAftAdGe G2 NXBueesSurifgn®prRood SOSt &
events,if the Statemoves forward with the process to construct a daas it is anticipated to dONSDOT witiot
pursuefunding for aproject providing full protection of% with leveesand walls As part of a future widening
project, WSDOT would plan to incorporate flood resistant features, where possible, as minor enhancements.
These would constitute smafivestments such as an upgrade from guardrail to solid barrier, to increase flood
resistance. Although these would not ensure the robust protectiorbodifforded by a larger investment in
leveesand walls theseimprovements wouldhave the potential taeduce the duration and frequency of
closures of-b.
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lll. CurrentRecommended\lternative
without Dam

Thissection represents the alternative that would be recommended if a dam waplanhed to be constructed,
Alternative 1: 45 Levees and Walland s for budget and schedule purposes onhhis scenarioepresentsa
largeflooding effect on-b, and as such, warrants a significant level of analysis and documentation. It assumes
no other flood mitigation improvements are built in the Basin. If ofiiejects are constructed, they would
potentiallyinfluence the alternative being describedlhis sectionncludesproject details project

considerations; potential impacts to nearby people and communities, major infrastructure, and the
environment; andootential costs Although this alternative is not moving forward since it is anticipated that
construction of a dam will be pursued, it is described herein for future reference in the event of a change.

|
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ALTERNATIVEIH Levees and Walls

Alternativel: I-5 Levees andValls,is a combination of earthen levees and structural walls alegricluding
improvements to the existing Chehal@entralia Airport levee, a new mileng Chehalis Avenue Levee (CAL),
and bridge replacements over Dillenbaugh &alzer Creek Stormwatertreatment areas would be

constructed to addess stormwater runoff from-b, becauseain that falls on-b during storm events would

need to becollecied, conved, stored, or dischargdto prevent rain water from covering the lan of 15.
Placement of levees and walls would be designed to maximize the=ffestive protection of 6 along with
optimizing potential collateral benefits such as protection of urban areas, and to minimize adverse irpacts.
detailed map showing thanticipatedlayoutof levees and walls providedn Figure 1

The approximate locations of new walls are shown as yellow lines parallélifhgWw and modifid levees are
shown as red lines throughout the corriddthe levees and walls begin just sowff the 13" Street Interchange
(Exit 76)and continue as needed to the north, where they tie ithe Mellen Street Interchanggexit 81)
Typical cross sections of floodwadisd leveesre shown in igure 2 and Figure.3

Theanalysis to determinecope andlayoutof levees and walldescribed hereassumes that the-d projectis
constructed without any of the other possible Basin improvements that are under considerBhianis it
analyzegprotectionofbp I & | & & I ywRichis 2 goBeévatiteNBwWBSpOrfioses of analysighe
exact scope and placement lefrees and wall® protect 5 would depend on other decisions about the
interrelated flooddamage reduction projectshich move forward

Hgure 1: Alternative 1:1-5 Levees and Wkl

LEGEND

mm— |LEVEE
FLOOD WALL
[ RAISED ROAD
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Figure 2: Typical Cros3ection of Floodwall
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Figure 3: Typical Cros3ection of Levee
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HOWDOESALTERNATIVENCREASE @ECREASEOODOEVELS IN
NEARBYREAS?

Alternative 1would both increase and decrease water surface elevations througti® basin and is widely

variable due to multfactorial influencesln a simulated 10§ear flood event, model simulations show that
Alternative 1 would either not change or would decrease flood water surface elevations between 0 to 0.5 feet
east of 15, particularly the developed area in Centralia and along the Miracle Mile (a stretch of Kresky Avenue in
Centralia containing many businesses susceptible to damage from flooding in the basin). The drop in floodwater
surface elevations would be more than fekt in some places protected by the raised Airport levee. In the area
west of 15 and west of the Airport levee, which is closer to the river and more rural, floodwater surface
elevations arenodeledto increaseup t0 0.9 feet. Increases in floodwaterréace elevationshown in the model

are largely becaudevees and wallgould prevent floodwater from crossing oveb land over the Airport levee
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from west to east, resulting in more water staying on the west sidesadid the Airport levee closest the
river.

Appendix Borovides a detailed map showing representative changes in the predictedvpeiak surface
elevations throughout the project area in a simulated 4@@r flood event. The model simulations for
determining the watessurface elevatios were conducted in May 204,

Also, b improveestimates of potential futurélood damage, work has been donergfine inventories of
structures in the Chehalis floodplaifrevious analyseincluding the 2012 WSDO®b teport,reliedon
preliminary data to identify structuresThe updatedanalysisuses actual structure locations apdedicteddepth
of water in buildings. This allows festimates, based on the actual development in the Bagiout potential
impacts and benefits of alternatives on giaular structuresn the floodplain The updated analysis is used in
this report.

Figures 4 and 5summarizehow Alternative 1 would affect the number of structures inundated during a major
flood event.lt should be noted that the majority of the struces that see a decrease increase in depth of
floodingare already significantly wet in a 19@ar flood eventln regards to structures that would see a
decreaseén the depth of flooding, in a 10@ear flood event272 structures would seedecreasedn the depth of
flooding between 0 and 0.1 feet0 structures would see decreasdn the depth of flooding between 0.1 and

0.2 feet; 9 structures would seedecreasen the depth of flooding between 0.2 and 0.3 feet; 9 structures would
see adecreasén the depth of flooding between 0.3 and 0.4 fe&80 structures would see a decrease in the
depth of flooding between 0.4 and 0.5 feet, and; 55 structures would see a decrease in the depth of flooding
over two feet.

Figure 4 Summary of Structurest Risk ofFlooding in Chehalis River FloodplajrLl00 Year Decrease
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In regards to structures that would see mtreasdn the depth of flooding, in a 16@ear flood event: 694

structures would see an increase in the depth of flooding between 0 and 0.1 feestrligiures would see an
increase in the depth of flooding between 0.1 and 0.2 feet, and; 30 structures would see an increase in the
depth of flooding between 0.2 and 0.3 feet. The majority of these structures that see an increase in the depth of
flooding would already be wet during a 18@ar flood event.

® As part of the 2012014 work, hydrologic and hydraulic analyses have been completed to better define baseline conditions and support eséluation
alternative designs in the Basin to reduce flood damage. Recent work completed includes a review and analysis of hydréiogytidat@hehalis River
flow measurement gage at Doty, Washington, and updates to the Chehalis Basin hydraulic model to prosideamate flooenundation information.
These updates have been used in the evaluations described in this report.
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GOSTESTIMATE

Alternative 1 has an estimated cost $90-110M. This cost estimate includes fundifay mitigation that may be
needed.The complexity of different project assumptions and design considerations desarnibi@d report
accounsfor the range in cost estimates.

While it does not actually widerS, the improvements built as part of Alteative 1 would be needed whenever
I-5 is widenedIt wasdeterminedthat if Alternative 1 was constructed during a widening projegtdtuld
providesignificant efficiencies and cost savimy®r building {5 protection separatelyor example, some walls
would be shorter in height and length; excavation would be minimizedt mobilization, erosion control, and
traffic controlwould beoptimized. If Alternative 1were to moveforward, WSDOT would seeé build flood
protection features and th&idening ofl-5 concurrently.

CHEHALIS BASMALL FLOOD DAMAWDPRCTION PROJECTS

Asa separate componerif the 20132014 work effort, a conslltant team is working with the Flood Authority,
local governments, conservation districts and other interested partiégdentify small, local floodlamage
reduction projects aimed at protecting key infrastructure, reducing shoreline erosion, and improving flow
conveyance and drainage at priority areas throughout the Chehalis BElsieeof these projects currently
underconsideration would have an impaeh the design of Alternative: 1

Dillenbaugh Creek Realignméptoposed by City of Chehalis)
SR 6 Flow Bypass and Road Raise(proposed by Lewis County)
Main Street(proposed by City of Chehalis)

Salzer Creek Backwaterr@ml (proposed by Lewis County)

=A =4 -8 4

Figure Gorovides a map showing the location of each ofsthemall projects, whiclare described imore detalil
in Appendix C

®The 2012 WSDQF report had a slightly lower cost estimate for Alternative 1 of $®0@M. The difference in cost estimates is largelyilatitable to the
refined analysis including hydraulic modeling and effects, soils and structure investigation, and further project development

"The Chehalis Basin Small Projects Scenario technical memorandum will be available on the Chehalis jprojecheanjilliam D. Ruckelshaus Center
website:http://www.ruckelshauscenter.wsu.edu/ChehalisFlooding.html
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Hgure 6 Chehalis Basin Small Projects that Impact Design of Alternative 1

BenefitCost Aalysisand InputOutput Analysis

WSDOTecentlyaskedthe OFM consultant tearto conduct a separate Benefit Cost Analysis (BCA) on
Alternative las well as an Inpeautput (I0) analysithat estimatesthe impacts oneconomic @évelopment
resulting from Alernative 1.More detail on the methodology and results of this stuslavailablen Appendix D
This work was separate from ttarger BCAnd 10 analyseseing conductedhat compare b value of different
suites offlood-damage reduction alternatives, sl as 45 protection, a dam on the Chehalis River, and aquatic
speciegestoration against each othet.

The BCA for Alternative 1 accountewly for direct damageand benefits As shown in Table Alternative lhas
a benefitcost ratioof less than Jand has a negative ndienefit usingooth the net-present value of expected
annual impacts or as a origne 100year event.

8 The technical memorandum that includes the economic analysis that comperesiue of different flooelamage reduction alternatives against each
other will be available on the Chehalis project page on the William D. Ruckelshaus Center website:
http://www.r uckelshauscenter.wsu.edu/ChehalisFlooding.html
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