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EXECUTIVE SUMMARY

Flooding is anajor concern irthe Chehalis River Basin withiewis County. Flood events have caused
millions of dollars in damage, lost commerce, and disrupted IResent events and the formation of

the Chehalis River Basin Flood Control Zone District (FCZD) have promfE&¥ibe update thisFlood
Plan.The FCZD needs a comprehensive plan to guide its operations. This Flood Plan will serve as a
guidance documernfior the FCZDy providingregional policies, programs, and projects to reduce the
risk to people and property from rivemd streanfloodingwithin the Chehalis River Basihpresents a
longterm vision for managing all flood hazardd.iewisCounty2 a ehali& River Basand recommends
nearterm actions to achieve that vision. The Flood Plan recommends attiedsCZDL,.ewisCounty

the Gties of CentraliaChehalisand Napavine, and the Town of Pe fialy take to reduce flood risks and
to protect, regore, or enhance riparian and aquatic ecosystems

What isHood HazardMitigation?

aAlGAIrGA2Yy Aa RSTAYSR Fa aadzail-tenhdRtolif©dnd 2y G 1 Sy
propertyé LG Ay@2f @Sa aidaNI S3A SprogramsOpkojedtsaand diher Aofivitigsa = LJ2 f
to address risk from hazards in a planning area. The responsibility for hazard mitigation lies with many,
including private property owners, business, industry, and local, saaid federal government.

Recognizinghat there is no one solution for mitigating flood hazards, planning provides a mechanism to

identify the best alternatives within the capabilities of a jurisdiction. A flood hazard management plan

achieves the followintp set the course for reducing thésk associated with flooding:

w Ensuring that all possible activities are reviewed and implemented so that local problems are
addressed by the most appropriate and efficient solutions.

w Ensuring that activities are coordinated with each other and with otteenmunity goals and
activities, preventing conflicts and reducing the cost of implementing each individual activity.

w Coordinating local activities with federal, statand regional programs.

w Educating residents on the hazards, loss reduction measures)aachl and beneficial
functions of their floodplains.

w Building public and political support for mitigation projects.

w Fulfilling planning requirements for obtaining state or federal assistance.

w Facilitating the implementation of floodplain management anitigation activities through an
action plan that has specific tasks, staff assignmertd deadlines.

TheChehalis River BasBomprehensive Flood Hazard Management Plan identifies policies and actions
chosen through a facilitated process that focused on meeting these objectives.

Plan Development Methodology

Development of theChehalis River BasBomprehensive Flood Hazard Magement Plan included five
phases:
w Phase 10rganize and review An 11-memberSakeholderCommittee of local representatives
was assembled to oversee the development of the plan, consisting of County staff, caizéns
other stakeholders in the planning area. A planning team consisting of key County staff as well
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as a technical consultant was assembled to provide technical support Bt#keholder

Committee. Full coordination with other county, statad federalagencies involved in flood
KETFNR YAGATIFGAZ2Y 200d2NNBR FNRY (KS 2dziaSa 27
multimedia public involvement strategy centered on a hazard preparedness questionnaire was
implemented. A comprehensive review wagfeemed of existing plans and programs that can

support flood hazard mitigation. A key function of tBkeholdeiCommittee was to identify

guiding principles, goaland objectives for the Flood Plan.

w Phase 2, Flood Hazard Risk AssessimBigk assessmeis the process of measuring the
potential loss of life, personal injury, economic injuaynd property damage resulting from
natural hazards. This process assesses the vulnerability of people, byiaidgefrastructure
to natural hazards. It focusem the following parameters:

0 Hazard profiling

o The impact of hazards on physical, sqeial economic assets

0 Vulnerability identification

o Estimates of the cost of damage or cost that can be avoided through mitigation

w The flood hazard risk assessment foistFlood Plan meets the requirements outlined in Chapter
44 of the Code of Federal Regulations as well as the requirements for flood hazard assessment
AyOf dzZRSR Ay GKS CSRSNIft 9YSNEBSyOe alyl3SySyid !
(CRS).
w Phase 3, Bgage the public TheStakeholdelCommittee developed a public involvement
strategy to maximize the capabilities of the County. This strategy was implemented by the
planning team and included two public meetings early in the planning process, a pubtiognee
to review the draft plan, a hazard mitigation survey, a Cotgpynsored website dedicated to
the plan, and multiple media releases. This strategy was a key element in the success of the
planning effort.

w Phase 4, Assemble the updated ptafhe Planmig Team an&takeholdeiCommittee
assembled key information from Phases 1 and 2 into a document to meet CRS requirements.
Under the CRS, a flood hazard management plan must include the following:

0 A description of the planning process
0 Arisk assessment

0 A miigation strategy including goals, a review of alternatjaexd a prioritized action
plan

0 A plan maintenance section
o Documentation of adoption

w Phase 5, Plan adoptianUpon completion of Phase 4, a padoption review draft of the Flood
tftly gAftf 0SS aSyid G2 GKS LGoamdaNily Rairg SystSr8BBA OS& h ¥
contractor, for review and comment. Once padoption approval has been granted by I1SO, the
final adoption phase will begin. The Flood Plan includes a plan implementation and maintenance
section that details the formal process for ensuring that the plan remains an active and relevant
document. The plan maintenance process includes a scheduhedoitoring and evaluating the
LX I yQa LINPINBaa lFyydzZtte FyR LINRRdAZOAY3I | LI Iy
strategies for continued public involvement and incorporation of the Flood Plan
recommendations into other County planning mechanismgh as the comprehensive plan,
capital improvement plan, and theewisCounty Hazard Mitigation Plan.
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This plan is an update to the 2008 Lewis County Comprehensive Flood Hazard Management Plan. The
2008 plan was a comprehensive update of the 2001 &8# plans. Relevant components of the 2008

plan have been carried over to this pJamhich applies only to the Chehalis River Basin within Lewis
County In addition, information relevant to Lewis County was gathered from several of the studies and
other documents that have been prepared for activities related to the Chehalis Basin Flood Authority
and recently formed Office of the Chehalis Basin.

Goals and Objectives

Through a facilitated process, theageholderCommittee identified goals and objectives. These
planning components all directly support one another. Goals were selected that@oegity and city
priorities, andobjectives were identified that fulfill multiple goals.

Goals
1. Reduce and minimize floaélated hazards to the public and emergency responders.

Reduce and minimize flood damage and financial impacts to the community.

w N

Avoid impacts that cause flooding of downstream neighbors.
Avoid, minimize, or mitigate environmental impacts of flood hazadiiction activities.

o &

Increase public awareness and understanding of flooding.

Objectives
1. Utilizing the best available data and science, continually improve and annually review plans for
mitigating and minimizing flood damage impacts.
2. Identify and suppd flood damage mitigation projects that provide the highest cost benefit and
greatest protection, and avoid, minimizer mitigate impacts on the environment.

3. Communicate flood damage risk to the public, including increased risk due to climate change,
andencourage that future development recognize and minimize this risk.

4. Consider floodplain management policies that promote resiliency and sustainable operations of
identified critical facilities.

5. Support the current Chehalis Basin Strategy and the Lewis County Shoreline Master Program to
enhance aquatic species and restore habitat in the floodplain.

6. Promote and maintain partnerships among all levels of government, including tribal
governments, andhe business community to coordinate mutually beneficial mitigation
strategies.

7. Continue to improve systems that provide warning and emergency communications

8. Enhance all facets of partnership emergency response capabilities, including flood damage
mitigation of vulnerable critical facilities and infrastructure.

Mitigation Actions

The flood hazard mitigation action plan is a key element of this plan. It is through the implementation of
the action plan that.ewis Countgan strive to become flood disastegsilient through sustainable
hazard mitigation. The action plan includes an assessment of the capabilitiesFe€#i&_ounty and
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Citiesto implement hazard mitigation actions, a review of alternatives, a prioritization schedule, and a
mitigation straegy matrix that identifies the following:

=A =4 =2 =2 =4 =4 A=

Description of the action
Objectives addressed

Lead implementation agency (or agencies)
Estimated benefits

Estimated costs

Timeline for implementation

Funding sources

Prioritization

For the purposes of this doclwant, mitigation actions are defined as activities designed to reduce or
eliminate losses resulting from the impacts of floodiktitigation actions may banplemented byone
or more of the agencies that participated in this planning effort. Not all mitgeactiors apply to all

agencies.

Although one of the driving influences for preparing this plan thasCR$rogramand receiving more

CRS credib improve the rating of participating communitiethis plan does not focus solely on CRS

credits. It was important to th&CZand theStakeholdelCommittee to examine actions that would

work through all phases of emergency managensmd flood risk reductionSome of the actions

outlined in this plandll outside CRS credit criteria, and CRS creditability was not the focus of their
aStSOlA2yd® wlGKSNE GKS F¥20dza ¢+t a 2y GKS FOGA2yaqQ
whether they are within theC / %23 @ @2/, i R & / cApabiliiSsiTable EQ presents a summary of

the identified hazard mitigation actions.

Table ES.. Summary of HazarMlitigation Actions.

Action # Description Priority

1

Continue participation and implementation of the flood damage reduction projec
that arepart of the Chehalis Basin Strategy sponsored by the Office of the Chef
Basin.

High

Develop a technical assistance program to support landowners with bank stabil
and/or postdisaster debris removal.

High

Develop a Newaukum Unit Drainage Basin Plan for Dillenbaugh, Dilly, and Ben
Creeks. Develop a comprehensive drainage basin plan to identify cost effective
feasible structural and nestructural actions that will minimize future peak flow
increasesThe study should include the area between Armstrong Road and Jack
Highway adjacent to Logan Hill Road.

Medium

Identify sources of local funding for the FCZD to fund FCZD administration and
leverage alternative funding sources.

High

Identify alternative sources of funding to leverage FCZD funding to perform new
studies in identified areas of need based on risk.

Low

As FCZD projects are constructed, monitor projects using identified performanc
measures and adaptive management to tréok effectiveness of completed projec
to inform the design and implementation of future projects.

Medium

When requested, FCZD may act as the applicant agent for mitigation grant
opportunities for private property requesting to participate in granbgrans.

Medium

[
.
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Action # Description Priority

8

Maximize federal, state, and local funding opportunities through grant applicatic
submittals in support of capital improvement projects, technical studies, and ott
flood hazard management activities.

Low

9

Mitigate flood related risko publicly owned County and City bridges.

Low

10

Maintain database of flood control needs within the planning area as needs bec
identified for incorporation into future updates and progress reporting to this pla

High

11

Inform future mapping, grarapplications, studies, and other activities by
maintaining a database on known flood risk that tracks historical flood condition
include, but not be limited to: high water marks, recorded damages, photos,
observed flood conditions, etc.

High

12

Utilizing the best available data, science, and technology, maintain and enhanc
data becomes available, the Level 2, udefined HazusvH model that was
constructed to support this planning effort.

High

13

Offer the Chehalis River Basin Comprehenbiood Hazard Management Plan as
information available for integration into other appropriate plans and programs t
can support or enhance the participating jurisdictions efforts to reduce flood risk
these plans and programs are updated. Examplessioli plans/programs would
include but are not limited to: Lewis County Hazard Mitigation Plan, Lewis Cour
Comprehensive Plan, and Lewis County Shoreline Master Program

High

14

Lewis County and the Cities of Centralia and Chehalis will continue petitigiin the
Community Rating System (CRS) process.

High

15

Deploy public information and outreach program targeting at risk properties witt
the planning area.

High

16

Coordinate with FEMA Region X on deploying flood insurance workshops for ag
lenders, and citizens within the performance period for this plan.

High

17

Participate and coordinate with the Office of the Chehalis Basin, the Chehalis R
Basin Flood Authority, and other pertinent Chehalis Basin organizations to enst
projects andprograms are consistent with larger basifde objectives.

High

18

t I NODAOALN GS Ay dzLJRFGSa G2 GKS [ 2dz/i
accurately reflect local conditions.

Medium

19

Include CMZs, dam and levee breach inundation areas, and other critical areas
AYF2NXYEGAZ2YLEE fF@8SNR Ay GKS [/ 2dzyieq

Medium

20

Encourage FEMA and NFIP training for County and City staff that administer
floodplain regulations andEMA grant programs.

High

21

Provide outreach and educational materials for the public on flood hazards, risk
development in floodplains, NFIP regulations, and flood mitigation programs,
including annual mailings to flood prone properties and plafimad information at
local libraries.

High

22

Maintain the flood information website on the FCZD web page to provide Cheh:
River Basin information and links to the flood warning system and all other relat
websites and information.

High

23

Maintain an inventory of properties located in the floodplain.

High

24

Continue to support projects that evaluate the feasibility of regional stormwater
detention facilities to address increased stormwater runoff for development in tt
basins that occurred prior timplementation of sitespecific stormwater
management measures

High

25

Maintain a database of properties that experience repetitive flooding, to include
properties identified as Repetitive Loss (RL) properties. The County will establis
procedure for updating the list annually or following a flood event as necessary.

High
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Action # Description Priority

database will be used to establish a prioritized list of properties that would bene
from mitigation or acquisition, and to provide the owners of the properties
information about available funding.

26

Participate in developing flood control projeatsth other entities such as the
Chehalis River Basin Flood Authority, Office of the Chehalis Basin, USACE, ani
Washington State Department of Transportation (WSDOT).

Low

27

Perform a field examination of all flood control structures and create a datlof
the information, including ownership and maintenance responsibilities. Determi
the maintenance responsibility of each structure.

Medium

28

Support projects that would mitigate or relocate utilities and critical facilities whi
are subject to flooding.

Low

29

Encourage NIMS/ICS training for County staff that may work within or interact v
the Emergency Operations Cent&@g.

High

30

Develop a flood response plan that includes response and recovery roles,
responsibilities, and priorities, flood early warning system proceduresidergified
detour routes, criteria to assist emergency response personnel in determining v
actions are apropriate when providing assistance to private property during the
response and recovery phases, and a list offoofprofit essential service providers
that provide community support during and after a flood event.

Medium

31

Develop and/or revievadequacy of mutual aid agreements and procurecai
service contracts to assist with demand for human resources following a disastt

Medium

32

Maintain a database of all known past problem areas. This database should be
to GIS for easy visuakamination. The County should update the database after
flood event to ensure that the information is captured for future mitigation grant
opportunities.

High

33

Assign a staff member to become familiar with the FEMA Stafford Act Section 4
mitigation assistance program and identify potential new mitigation funding
opportunities.

Medium

34

Coordinate with WA EMD to ensure County staff attends annual preliminary dai
assessmenand Public Assistance Grant Progriaaining.

Medium

35

Preven adverse impacts to the floodplain by requiring all new commercial, indus
multi-family, and subdivisions to demonstrate no adverse impact.

High

36

Continue to maintain good standing under the National Flood Insurance Progra
implementingprograms that meet or exceed the minimum NFIP requirements. S
programs include enforcing an adopted flood damage prevention ordinance,
participating in floodplain mapping updates, and providing public assistance ant
information on flood hazard requirenmés and impacts.

Medium

37

Develop a communication protocol plan and provide training to all County and ¢
responders on new protocol and system upgrades as funding becomes availabl

Medium

38

Map detour routes and share routes with WSDOT to asséffirient detour
planning.

High

39

Support updates to the flood warning system to ensure it utilizes the best availa
data, science, and technology.

High

40

Utilize the best available data, science, and technology in District led projects,
programs,and outreach.

Low
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Implementation

Full implementation of the recommendations of this plan will require time and resources. This plan
reflects an adaptive management approach in that specific recommendations and plan review protocols
are provided toevaluate changes in vulnerability and action plan prioritization after the Flood Plan is
FR2LIGSR® ¢KS GNHzS YSIadz2NBE 2F (KS LI khAmiag ci#® O S 4 a
of hazard mitigation.

Funding resources are always evolviagare programs based on state or federal mandates. Lewis
County has a longtanding tradition of progressive, proactive response to issues that may impact its
citizens. This tradition is reflected in the development of this plan.QtehaliRiverBasinFlood

Control Zone District Board of Supervisail assume responsibility for adopting the recommendations
of this plan and committing resources tomtamplementationof actions that are the responsibility of
the FCZD ansupporting the implementation foactions that are the responsibility of other agencigéhe
framework established by this plan will hetpidentify strategesto maximize the potential for
implementation based on available and potential resourcesnttourageghe responsible agencigs
pursue mitigation projects when the project benefits exceed the project costsFTHE&Ieveloped this
plan with extensive public input. These techniques will set the stage for successful implementation of
the recommendations in this plan.
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PART X PLANNING PROCESS ANRDBECT BACKGROUND

1.0 INTRODUCTION

1.1 Why PreparehisPlan

Flood hazard mitigation is a way to reduce or alleviate the loss of life, personal injury, and property
damage that can result from flooding through leragd shortterm strategies. It involves strategies such
as planning, policy changes, programs, projects, and other activities that can mitigate the impacts of
floods. The responsibility for flood hazard mitigation lies with many, including private property owners,
businessindustry, and local, stateand federal government.

Numerous state and federal programs and regulations promote comprehensive flood hazard
YIEYlF3SYSyd LXFyyAy3ad b2idloftS FyY2y3a GKS&aS Aa GKS
Community Rating Syste(CRS) program. This program that is part of the National Flood Insurance
program (NFIP), provides benefits in the form of reduced flood insurance costs for communities that
meet minimum requirements for flood hazard management.

The Chehalis River Basiomprehensive Flood Hazard Management Rla@ EFlood Plan) recommends
regional policies, programs, and projects to reduce the risk to people and property from river flooding
and channel migration in Lewis County. This plan presents aéomgvision for managing all flood
hazards withirthe portionof the Chehalis River Basin that is withgwis County and recommends
specific neatterm actions to achieve that vision. The Flood Plan recommends attieri®CZDL,.ewis
County and cities in thedounty may take to reduce flood risks and to protect, g or enhance

riparian and aquatic ecosystems.

Lewis County and th@ties of Centralia Chehalisand Napavine, and Town of Pegaltticipate in the
NFIP. Flooding has been an ongoing hazard in the Cddistgrical records indicate thaminor flooding
occurs everywo to five years, and major flooding every ten year&smajor floods occurred i2007

and again ir2009 The 2007 floodtaused an estimated $500 million in public and private property
damage in the CountyData suggests that floddequency and intensity are increasingurrent
estimatesrange from an 1®ercentto 90 percentincrease in peak flowgWAEcology, 2016
Consideringhis, the County formed a Flood Control Zone Dis{f#€ZDn 2011to supportflood hazard
managementand the State formed the Chehalis Basin Work Gro@.Chehalis Basin Work Group led
to the formation of theChehaliRiver Basin Flood Authority and the Office of the Chehalis Badin
millions of dollars of state funding to perform flood reductiomjercts throughout the watershed.

Recent &orts led by the Office of the Chehalis Basivolving the FCZBavedemonstrated the need to
update this Flood PlarThe Flood Plan complies with state and federal requirements for flood hazard
management and nmets the specific neaterm planning needs dfewisCounty for flood control. It
identifies resources, information, and strategies for reducing risk from flood hazards, and will help guide
and coordinate mitigation activities. The Flood Plan was developeakiet the following objectives:

w Meet the needs ofthe FCZD, Lewis Coungindstate and federal requirements.

w Coordinate existing plans and programs so that fighrity actions and projects to mitigate
possible flood impacts are funded and implemented.
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w Create a linkage between the Flood Plan and other established3oitmty and stateplans so
that they can work together for successful mitigation.

lff OAGAT Sya yR odzaAySaasSa 2F [SoAra [/ 2dzyie FNB
and recommendations lay the groundwork for development and implementation of local mitigation
activities and partnerships.

12 [ Sora [/ 2dzyieQa tftlyyAay3a ! dziK2NRTE2S

The Revised Code of Washington (RCW, Section 86.12.210) authorizes county legislatvia bodie

Washington to adopt comprehensive flood control management plans for any drainage basin wholly or

partially within the county. The Flood Plan must meet NFIP participation requirements (44 CFR Part

60.3) and Washington Department of Ecology flood hdimaanagement requirements (Chapter 86.26

RCW, Chapter 86.16 RCakd Washington Administrative Code (WAC) Chapterl¥A). The Lewis

County Chehalis Basin Comprehensive Flood Hazard Management Plan will be adopted by reference in

the Lewis County Comprehsive Plan for protection of frequently flooded areas, as required by

2 aKAYy3Ii2yQa DNRBgUOGK al yrasSySyid ! 0o ¢KS O2YLINBKSY:
functions as the updated flood hazard portion of the Lewis Colhilfi-JurisdictionaHazard Mitgation

Plan, which was adopted for compliance with the federal Disaster MitigationfAG0Q

1.3 Guidelines for Flood Planning

Thepriority for this plan is to benefit the citizens of Lewis County by providing the greatest possible
protection againsthe hazard posed by flooding in the Chehalis River Basin. In addition, the Flood Plan
has been developed to follow as closely as feasible the guidelines for flood planning for the Community
Rating System (CRS) and by Washington State for the Flood QGasisihnce Account Program

(FCAAP).

1.3.1 CRS Steps for Congdrensive Flood Hazard Management Plan

Developing a comprehensive flood hazard management plan is among the activities that earn CRS
credits toward reduced flood insurance rates. To earn CRi#t éoe a flood hazard management plan,
GKS O2YYdzyAieQa LINRPOS&a F¥2NJ RS@GSt2LIAy3 GKS Cf22R
steps (see Appendix A for details):
9 Planning process steps:

o0 Step 1, Organize
0 Step 2, Involve the public
0 Step 3, Coordinate
1 Risk assessment steps:
0 Step 4, Assess the hazard
0 Step 5, Assess the problem
1 Mitigation strategy steps:
0 Step 6, Set goals
0 Step 7, Review possible activities
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0 Step 8, Draft an action plan
1 Plan maintenance steps:
0 Step 9, Adopt the plan
0 Step 10, Im@ment, evaluateand revise

1.3.2 Flood Control Assistance Account Program (FCARduirements for
Comprehensive Flood Control Management Plan

9f AGAOATAGeE F2NJ 2l aKAy3ad2yQa C/! !t FdzyRAy3a F2NJ Ff
compkte a comprehensive flood control management plan. The Flood Plan must include six
components, as summarizéxtlow,and described in detail in Appendix A:
1 Determination of the need for flood control work.
91 Description of alternative flood control wariacluding potential irstream measures and
alternatives toin-stream measures.
1 Identification and consideration of potential impacts ofstneam flood control work on the in
stream uses and resources.

9 Area of coverage shall include, at a minimum, theaaséthe 100year floodplain within a reach
of the watershed of sufficient length to ensure that a comprehensive evaluation can be made of
the flood problems for a specific reach of the watershed, as well as flood hazard areas not
subject to riverine flooohg (e.g., coastal flooding, flash flooding, or flooding from inadequate
drainage)

9 Conclusion and proposed solutions.

1 Certification from the Department of Commerce that the local emergency management
organization is administering an acceptable comprehensimergency operations plan.

1.4 How toUsethis Plan

This Comprehensive Flood Hazard Management Plan is organized into the following primary parts, which
follow the organization of the CRS steps for flood hazard management planning:
1 Part 1¢ PlanningProcess and Project Background

M Part 2¢ Risk Assessment

1 Part 3¢ Mitigation Strategy

M Part 4¢ Plan Maintenance
91 OK LI NI AyOfdzRSa StSYSyia ARSYGATASR Ay GKS [ w{!
of a subsection to illustrate compfiae with the requirement.

The following appendices provided at the end of the Flood Plan include information or explanations to
support the main content of the plan:
1 Appendix A Relevant Programs and Regulations

1 Appendix B; Description of CRS and FCAWdPning guidelines

1 AppendixCc Public outreach information, including the survey and summary and
documentation of public meetings

10
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1 Appendix Og Mitigation Actions Alternative Catalog
1 AppendixEg A template for progress reports to be completed as fian is implemented

11
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2.0 PLAN DEVELOPMEMETHODOLOGY

This chapter describes key parameters, participants and agreements for the following steps followed in
developing the Chehalis River Basin Comprehensive Flood Hazard Management Plan:
w Form a planningeam

Define the planning area
Establish &akeholderCommittee
Coordinate with other agencies
Review existing programs
Engage the public

€ € € € ¢

2.1 Formation of the Planning Team

This planning project was initiated and overseertli®y/FZD The County hire®erteet Inc. and etra
Tech, Inc. to assist with plan development and implementation. A planning team was formed to lead the
planning effort, made up of the following members:

w Erik Martin, PE, County Manag&CZD Administrator

w Betsy Dillin, PE, Lew@unty Department of Public Worgk<County Project ManageFCZD
Project Manager

Lara McRea, Assistant to the County Mana§&ZD Clerk

Christina Wollman, PerteetProject Manager/Lead Project Planner
Kirk Holmes, Perteat Subject Matter Expert

Rob Flaar, Tetra Teclut CFHMP Expert

Carol Baumam, Tetra Teclt Risk Assessmehgad

€ € € € ¢

2.2 Defining the Planning Area

The planning area for this Flood Plan is definethagortionof Lewis County within the Chehalis River
Basin including cities. The Flood Rlassesses the flood risk for all municipalities in the planning area.
However,not all municipalities participated in the planning process or identified actibins.planning
area is shown in Figure®

12
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Figure2-1. Planning Area.
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2.3 The $akeholder Committee

A SakeholderCommittee was formed to oversee all phases of the planning effort. The members of this
committee included keyewisCounty staff, citizens, and other stakeholders from within the planning
area. The planning team assemdble list of candidates representing interests within the planning area
that could have recommendations for the FtbBlan or be impacted by its recommendations. The team
confirmed a committee 011 membersand 10 alternates listed in Table 4. The plannig team ensured

that the committee makaup met the requirement for CRS credithe committee included 10 members
representing the County and Cities of Centralia and Chehalis, and 11 members representing the public.

Leadership roles and ground rules were established durin@tiesholder Y Y A ( initaSr@éting
on March 24 2020 Due to COVIH29 quarantine rules, the first few stakeholder meetings weetd

online. This presented a challenge to the project teard slowed the projectEven thoughhe

SakeholderCommitteel INBESR G2 YSSG Y2yiGaKfte Fa ySSRSR (KNRdAC

13
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development there were some months without stakeholder meetingjke planning team found it was
difficult for the committee nembers to holdhe robust discussions necessary for plan development over
a virtual meeting so some meetings were postponed hoping for the ability to megkirson.Meetings
were held inperson as soon aguarantine rules were relaxeélthough about hdlof the stakeholders
continued to attend virtually

The planning team facilitated ea&@akeholderCommittee meeting, which addressed a set of objectives
based on an established workap. TheStakeholdelCommitteemet 7 times fromFebruary2020
throughJune2021. Meetingagendasand meetingnotes are available for review upon requethe
attendance record is listed in Table2All Stakeholder Committemeetings were open to the public

and advertised as such on the FCZD website (see Section 2he Bgdhdasind meeting notes were
posted to the website.

Table 21. Stakeholder Committee.

Name Title Jurisdiction/Agency

Tim Fife County Engineer Lewis County

Betsy Dillin (A) Project Manager Lewis County

Lee Napier Director, Community Development Lewis County
PrestonPinkston(A) Planner Lewis County

Andy Caldwell Deputy Director, Emergency Management Lewis County

Fionna Velazquez (A) Emergency Management Coordinator Lewis County

Emil Pierson Director, Community Development City of Centralia

Hillary HokgA) Planner City of Centralia

Celeste Wilder Planner City of Chehalis

Tammy Baraconi (A) Director, Community Development City of Chehalis

John Henricksen FCZD Advisory Committee Member Chehalis River Basin FCZD
Bill Brumsickle FCZDAdvisory Committee Member Chehalis River Basin FCZD
Bonnie Canaday Coumbs FCZD Advisory Committee Member Chehalis River Basin FCZD
Charles Coddington FCZD Advisory Committee Member Chehalis River Basin FCZD
Dan Maughan(A) FCZD Advisory Committee Member Chehalis River Basin FCZD
Steve GregéA) FCZD Advisory Committee Member Chehalis River Basin FCZD
Dave Muller(A) FCZD Advisory Committee Member Chehalis River Basin FCZD
A. Jason Humphrey (A) FCZD Advisory Committee Member Chehalis River Basin FCZD
Alex Rosen Floodplain Management Specialist WA Department of Ecology
Chrissy BailefA) Community Liaison Office of the Chehalis Basin
J. Vander Stoep Citizen

14
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Table 22. StakeholderExperience

Natural Structural
Emergncy Flood Public
Resource

Measures Protection . Services Control Info
Protection .
Projects

Preventative Property

Stakeholder

x
x

Lewis County
Tim Fife
Betsy Dillin
Andy Caldwell
Fionna Velazquez
Lee Napier
Preston Pinkston

City of Centralia
Emil Pierson
Hillary Hoke

City of Chehalis
Celeste Wilder
Tammy Baraconi

XXX

XXX XXX [ X | X

DX XXX X XX X X X X[ XX | XX
XXX XXX [ X | X

DXL XX XXX X X X X[ X | X
XXX XXX [ X | X
XXX X XXX X X X[ X

Table 23. Stakeholder Meeting Attendanc®ecords

Stakeholder #1 #2

Lewis County X X
Tim Fife
Betsy Dillin (A) X X
Andy Caldwell X
Fionna Velazquez (A)

Lee Napier X
Preston Pinkston (A) X

City of Centralia
Emil Pierson
Hillary Hoke (A)

City of Chehalis X X X
Celeste Wilder X X X
Tammy Baraconi (A)

Members of the Public
Bill Brumsickle X X
Bonnie Canaday Coumbs X
Charles Coddington X X X
John Henricksen X X X X X X
Steve Grega (A) X
Dave Muller (A)

A. Jason Humprey (A)
Dan Maughan (A)
Alex Rosen X

Chrissy Bailey (A) X X X
J. Vander Stoep X

#6

X | > | > [ > | s
NEIINIY -
X ||| | 3

<
X[ [ | ><| > | > [

XX [ X
XX |[X
XXX
x
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2.4 Coordination with Other Agencies

Opportunities for involvement in the planning process were provided to neighboring communities, local
and regional agencies involved in flood hazard mitigation, agencies with authority to regulate
development, businesses, academia, and other private amgprofit interests (CRS Step 3). This task
was accomplished by the planning team as follows:
w StakeholdelCommittee Involvement Agency representatives were invited to participate on
the StakeholdelCommittee.

0 Washington State Department of Ecology

o Officeof the Chehalis Basin

0 Chehalis River Basin Flood Control Zone District
o City of Centralia

o City of Chehalis

w Agency Notificatiorg The following agencies were invited to participate in the Flood Plan
development from the beginning and were kept appriseglah development milestones:

0 Chehalis River Basin Flood Authority
o City of Napavine
o0 Town of Pe El
w PreAdoption Review All the agencies listed above were provided an opportunity to review
and comment on this Plan, primarily through the Flood Plan welbsiteSEPA revietach
agency was sent arjmail message infgrmigg thethe d[aftFAIoovaIarwasgvaiIabIe for o
review.Int RRAUA2Y 2 0KS O2YLIX SuS RN}X¥Fu tftly gl a asSydu
CRS contractor, for a paeoption review to ensur€RS program compliance.
Washington Department of Natural Resources
Washington State Department of Transportation
Washington Department of Fish and Wildlife
Washington Department of Archaeology and Historic Preservation
United States Army Corps of Engiree
Washington State Department of Agriculture
Washington State Department of Commerce
CowlitzIndianTribe
The Confederated Tribes of ti@&hehaliBasin
QuinaultindianNation
Nisqually Indian Tribe
Lower Columbia Fish Recovery Board
Washington State Parks
Puget Sound Regional Council

O O O OO OO0 oo o o o

16
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2.5 Review of Existing Programs

The planning effort included review and incorporation, if appropriate, of existing plans, studies, reports
and technical information. Chapter 4 of this plan provides a review of lawsmlitences in effect
within the planning area that can affect mitigation actions, including an assessment.efhadiCounty
regulatory, technicaland financial capabilities to implement flood hazard mitigation actions. In addition,
the following progrars can affect mitigation within the planning area:

w LewisCounty Comprehensive Plan

City of Centralia Comprehensive Plan

City of Chehalis Comprehensive Plan
LewisCountyMulti-JurisdictionaHazard Mitigation Pla(2016)
Chehalis Basin Comprehensive Flooddtid Management Plan (2009)
Chehalis Basin Strategy

LewisCounty Emergency Response Plan

Stormwater Management Manual fWesternWashington
LewisCounty Critical Areas Ordinance

LewisCounty Shoreline Master Program

€ & & &€ g€ e ege¢g

N
o

Public Outreach Strategy

The public outreacktrategy originallyplanned for a combination ah-person and online outreach to
ensure the most people possible were able to connect with the project. However, the first public
outreach evehwas planned for migApril2020 Due to COND-19 restrictions, an kpersonmeeting was
not possible, but the online open house was releasedchgduledThe seond public outreach event
occurred during August and September 2@2M included a hybrid #person and virtual open house
and an onlineopen house.

2.6.1 Public Outreach Opportunity #1

The first public outreach opportunity was planned at the beginning of the project. Initiaéyplanning

team planned to hold an open house style meetimgApril 10,2020,that was supported by an onkn

story map to reach a larga@udience However,on March25,2020,theState2 ¥ 2 | a KA Y EINR Yy Q&
K2YSs> adle al FS¢ . TandiRiSdyxheBojedttheiplaindg téam desided to release

the story mapas an online open housand cancel the public meeting.

The project team developed the story map to provide information to the public about the project. The
story map included information about the project, a timeline of flooding history in the river basin,
survey, and a link tan interactive map meant to gather comments from the public. Ultimately, the
interactive map was not a successful outreach method, but the survey received 35 responses and the
story map was viewed over 1,200 timestween April 2020 and Augu2021

TheFCZD advertised the website using a county email list of over 800 projpiding the presand an

SYFAf tAald 2F mMyo LIS2LIXS FTNRY (KS / KSKIFfAa wAi@SN
website. The story map and survey were leftiae and regularly received views over the year, providing

public outreach during the pandemic quarantine periods and over the extended planning timeline.

17
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Figure 22 shows page views of the story map, and FiguBeshows the email release. The ftlbry
map pagedor the Project Background and Planning Progesgesand thesurvey results are provided in
Appendix C.

18
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Figure 22. Public Outreach #&, StoryMap Pages.

Chehalis River Basin Comprehensive Flood Hazard Management Plan Update

Welcome! Project Background Planning Process Take The Survey! Interactive Timeline

CFHMP Update K1 W &

The Chehalis River Basin
Flood Control Zone District
(FCZD) is updating the Lewis
County Comprehensive Flood
Hazard Management Plan
(CFHMP). s

online in lieu of a public meeting during the
“Stay Home, Stay Healthy" order.

The tabs across the top of the page provide you
information and opportunity to comment and
provide feedback. Please take our survey.

During the planning process you will be invited
to attend public meetings and review the draft
plan. Meeting dates will be advertised and
posted here when they are determined. Leave
us your email address below to receive project
updates.

For more information about the project,
contact Betsy Dillin at 360-740-1138.

Z“ CHEHALIS RIVER BASIN FLOOD CONTROL ZONE DISTRICT _ ~

This Story Map has been developed to kee = = Y 2

you intfo:ymedihroughout the er:)cests andp &5—_ ) g Sone]
provide you an opportunity to participate - - 2 o 13 EH All S’ R I v E R BAs I N e
_COM _FLOOD HAZARD MANAGEMENT PLAN UPDATE -

P
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Chehalis River Basin Comprehensive Flood Hazard Management Plan Update Update

Welcome! Project Background Planning Process Take The Survey! Interactive Timeline

Project Background

What is a CFHMP?

A CFHMP is a plan written by a local
government to document goals and policies for
the management of floodplains. The CFHMP
will also identify actions that can be taken to
reduce the impacts of flooding from the
Chehalis River and its tributaries, The CFHMP
will guide the Chehalis River Basin Flood
Control Zone District (FCZD) administrators,
Board of Supervisors, and Advisory Committee
in FCZD operations. For more information
about the FCZD, visit the FCZD website.

Is this project related to the
proposed flood retention facility or
airport levee?

Not direcdy. The flood retention facility is part
of the Chehalis Basin Strategy. This CFHMP
planning process is also part of the Chehalis
Basin Strategy, but is focused on actions that
can be taken by local government to address
local flooding issues. More information about
the flood retention facility can be found on the
Chehalis Basin Strategy website.
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Chehalis River Basin Comprehensive Flood Hazard Management Plan Update

SR n > (?

Welcome! Project Background Planning Process

Planning Process

The planning team is following a 10-step
planning process. Each step is described below.

Step 1: Organize

A stakeholder committee was formed to guide
the planning process. The committee includes
representatives from Lewis County, the cities of
Centralia and Chehalis, Department of Ecology,
and interested citizens. The committee
generally meets on the 4th Tuesday of each
month. For exact meeting dates and locations,
agendas, and meeting summaries, visit the
FCZD website. All stakeholder meetings are
open to the public.

Step 2: Involve the public

Public participation is vital for the success of
this project. There will be at least two public
meetings during the process, the draft CFHMP
will go through a public review and comment
period, and the final plan will be adopted after
holding a public hearing.

Step 3: Coordinate

The Chehalis basin has been studied for years
by local, state, and federal agencies. Significant
infarmatinn alreadu evists tn heln s

Chehalis River Basin Comprehensive Flood Hazard Management Plan Update CFHMP Update [ W &

Weloome! Project Background Planning Process Take The Survey! Interactive Timeline

We want to hear from youl

You can alsa take our survey at this link.
Chehalic Ri «er Basin Comprehensive Flood Hazard Management Plan

1. Where in Lewis County do you live?

) Chehalis () Unincorporated Lewis County within Chehalis
River Basin
) Centralia
) ") Cutside of the Chehalis River Basin, including:
) Pe Ell

Cowlitz River Basin (Winlock, Toledo, Vader,

Packwood, Morton, Messyrock, , Deschutes

| Mapavine

River Basin, or Misqually River Basin
) Ide not live in Lewis County

") Other (please specify)

2. Do you work in Lewis County?
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Chehalis River Basin Comprehensive Flood Hazard Management Plan Update

Welcome! Project Background Planning Process Take The Survey! Interactive Timeline
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Figure 23. Public Outreach #t Email Release.

Christina Wollman

From: Lara McRea <LaraMcRea@lewiscountywa.gov>

Sent: Friday, April 10, 2020 10:21 AM

Subject: Comprehensive Flood Hazard Management Plan Update

." _'Y‘-
<= mmu‘sﬁu EASIN FLOOD.

THE CHEHALIS RIVER BASIN
FLOOD CONTROL ZONE DISTRICT
IS UPDATING THEIR

COMPREHENSIVE FLOOD PLAN

The Chehalis River Basin Flood Zone District (FCZD) rrently updating
the Lewis County Comprehensive Flood Hazard Management Plan (CFHMP). The
update is being led by Dillin from Lewis County Publ orks and guided by
group of eholders comprised of representatives from Lewis County, the cities of
Chehalis and Centralia, Department of Ecology ZD Advisory Committee, and the
public
A CFHMP provides an overall strategy of progr: , project d measures

of floed hazards on the community. The plan will

ted by June 30, 2
to keep you informed throughout the process

o participate online in lieu of a public meeting during

During the planning process you w ngs and re

aft plan. N E V dvertised and ed when they are

determined

CFHMP website address:

For qu:

Click here

Our mailing address is:
351 NW North St.
Chehalis, WA 98532
360-740-1138
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Figure 24. FCZDNebsite

CHEHALIS RIVER

BASIN FLOOD
CONTROL ZONE HOME ABOUT NEWS  QUICK LINKS EIS AND SUPPORTING DOCUMENTS

DISTRICT

Comprehensive Flood Hazard Management Plan Update (CFHMP)

A CFHMP provides an overall strategy of programs, projects, and measures aimed at reducing the adverse impacts of flood hazards on the
community. The plan will coordinate and support the activities of the Office of the Chehalis Basin, and provide guidance for FCZD

projects and activities within Lewis County.
Previous CFHMP - 2009 Lewis County Comprehensive Flood Hazard Management Plan
Meeting dates, Agendas, Meeting Minutes

Interactive Plan Website

2.6.2 Public Outreach Opportunity #2

The second public outreach opportunitgcurred during the draft plan review perio@n August 24,
2021, the Planning Team sent out a press rele@&gure 25) to notify the public thathe draft plan is
available for review and there will be an open house on September 1, ZB21Planning Team also sent
an email to theC2 dzy lemai dotification list with 1200 subscribeasd updated the project website
(Figure 26). Because COWAD® meeting restrictions were still in place, the Planning Tpeepareda
hybrid meetingio allow participants to choose to attend either in person or ontim@ugh Zoom. Six
people attended in person and nine online, for a total of fiftegtendees.

During the meeting, the Planning Team gave a short presentatidrthen had discussion while
reviewing largeprinted maps. The Planning Team also preparathp station to provide attendees a
map of their propertywith the different floodplans overlaidFigure 27). All vrtual attendees received
PDFs of the meeting materialsll meeting materials arprovided in Appendix C.

Prior to the August 24, 202press release, the Planning Team updated the story.mae updated
page views are stwn in Figure 3B, with full pages provided in Appendix C.
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Figure 25. Public Outreach #2 Press Releases.

_& Chehalis River Basin

Flood Control Zone District

351 NW North St
Evrik P. Martin, P.E., District Administrator Chehalis, WA 98532-1900

NOTICE OF OPEN HOUSE
CHEHALIS RIVER BASIN FLOOD CONTROL ZONE DISTRICT

NOTICE is hereby given that the Chehalis River Basin Flood Control Zone District
Supervisors will host an open house for the public to learn more about the draft Chehalis
River Basin Comprehensive Flood Hazard Management Plan. This open house will be both
in-person and online using Zoom.

WHEN: Wednesday, September 1, 2021

TIME: 5:30 p.m. - 6:30 p.m.

WHERE: Lewis County Commissioners Hearing Room, second floor
351 N.W. North Street, Chehalis WA 98532

The Comprehensive Flood Hazard Management Plan (CFHMP) is focused on the portion of
Lewis County within the Chehalis River Basin. The goal of the plan is to minimize the long-
term risk to life and property from flooding. The CFHMP evaluates the risk and vulnerability
to flooding and identifies mitigation actions the community can take to reduce the impacts
of flooding. It also includes goals, objectives, and policies to support the local agencies
when making decisions related to flooding.

For the past two years, a stakeholder committee of local officials and citizens have been
meeting to develop the plan. The committee is ready to present to the plan to the public for
review and comment. The public comment period ends on September 30, 2021.

During the open house, the project team will provide an overview of the planning process,
the results of the risk assessment, and the proposed mitigation actions. If you are unable to
attend the open house, you can visit our interactive website to learn more about the plan
and provide comments. You can download the plan and find out more information at:
https://www.chehalisriverbasinfczd.com/cfhmp.

Please submit comments on the draft CFHMP by September 30, 2021 using the comment
form on the project website or by emailing the Project Manager, Betsy Dillin. Contact Betsy
for more information at 360-740-1138 or by emailing Betsy.Dillin@lewiscountywa.gov.

DATED this 24th day of August 2021.

e Wpn)

Lara McRea, Interim Clerk of the Board

Notice sent to media:
August 24, 2021
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Figure 26. UpdatedFCZDNebsite.
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Figure 28. Public Outreach & ¢ Story Map Pages.

Chehalis River Basin Comprehensive Flood Hazard Management Plan Update  criwe

Welcome! Proposed Mitigation Actions Submit Your Comments! Project Background Planning Process Interactive Timeline

Chehalis River Basin

Comprehensive Flood Hazard Management Plan

Chehalis River Basin Flood Control Zone District

Chehalis River Basin Comprehensive Flood Hazard Management Plan Update  crivpupdate B8 W &

Welcome! Proposed Mitigation Actions Submit Your Comments! Project Background Planning Process Interactive Timeline

Proposed
Mitigation
Actions

Chehalis River Basin
Comprehensive Flood Hazard
Management Plan
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Chehalis River Basin Comprehensive Flood Hazard Management Plan Update  crrvpupdate B 9 &

Welcome! Proposed Mitigation Actions Submit Your Comments! Project Background Planning Process Interactive Timeline
2 B —— J
Chehalis River Basin CFHMP

Use this form to submit comments on the draft CFHMP. You can also email your comments to
Betsy Dillin at Betsy.Dillin@lewiscountywa.gov.

Review Comments

1000 4

~ Please provide your name and contact information. @——

Name*

Email (optional)

E

27



NOVEMBER 2021 | COMPREHENSIVE FLOOD HAZARD MANAGEMENT PLAN

PERTEET

2.7 Plan Development Chronology/Milestones

Date
2-25-2020

Table 24. Plan Development Milestones.

Event
Kickoff Meeting

Description

The project team introduced themselves to the planning
partners. The County provided background on pineject.
The project team described the planning process.

3-24-2020

Stakeholder Meeting #1

w

StakeholdeiCommittee organization
Past and current plan review
Critical facilities definition
ReviewHazugisk assessment
Discuss public outreach plan

4-10-2021

Public Outreach #1

Online Open Housgstory map)
Survey

4-28-2020

Stakeholder Meeting #2

Risk assessment update

Confirm goals and objectives

Introduce capability assessment and SWOO
Public outreach update

6-23-2020

Stakeholder Meeting #3

Risk assessmenpdate

Capability assessment and SWOO
Introduce policy discussion

Public outreach update

7-21-2020

Stakeholder Meeting #4

Policy discussion
Introduce action plan process

11-17-2020

Stakeholder Meeting #5

Policy discussion
Introduce pan maintenancestrategy

1-12-2021

Action Development
Workshop

Discussed actions
Provided

3-16-2021

Stakeholder Meeting #6

Confirmed plan maintenance strategy
Reviewed policies
Discussed actions

5-18-2021

PanningTeam Meeting

=== =2 =4E E|E E|E E|E E E E|E E E E|lE E|E € €E

Discussed draft plan review process goublic
involvement plan

6-30-2021

Stakeholder Meeting #7

Reviewed draft plan

Discussed gblic outreachand plan comment and
adoption process

8-24-2021

Public Comment Period

Begin public comment period

Comments accepted froaiugust 24;2021 to
September 302021

9-1-2021

Public Meeting #2

1

Hybrid open house heldiperson and online

9-30-2021

SEPA DNS Comment Period

Comments accepted througbctober 13, 2021

11-22-2021

City of Centralia Public Hearir q

and Adoption

Centralia City Coungiublichearing priorandplan
adoption
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Date Event Description
11-30-2021 Public Hearingnd Adoption ~ §  Joint public hearing with the Lewis County
Commissioners anblCZD Board of Supervisors

1 Adopted by Lewis County and by the FCZD
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3.0 LEWIS COUNTY®RLE

Lewis Countys locatedn Western Washingtoalong the 15 corridor to the south of Pug&ound.The
County stretches from the Willapa Hills in the webfugh the Chehalis River basin, and east into the
Cascade Mountain Rangescompassing portions of both Mt. Rainier NatioRalk and Mt. St. Helens
National MonumentThis plarfocuses on the Chehalis River basin in the western portion of the County
though portions of the profile are focused countyde.

3.1 Historical Overview

This sectioron the historical overviewncludes excerpts from theewis County Shoreline Inventory and
CharacterizatiorReport(ICRYHerrerg 2013)

3.1.1 Native Americans(ICRSection 3.6.1Herrera, 2013

Native peoples that historically inhabited the area now within Lewis County prererily the Upper
Chehalis and Cowlitz Tribes of the Southwestern Coast Salish (Hajda 1990). The Meshal and Nisqually
Tribes, which lived in the northeastern part of preselaty Lewis County, were Southern Coast Salish
(Suttles and Lane 1990). The Suwabe of the Kwalhioqua people lived in the western part of the

County; they shared territory with the Cowlitz and Upper Chehalis Tribes (Krauss 1990).

Salmon was a significant food source for all these tribes. Tribe members also gathered nuts, batries, a
tubers from the forest and prairies. Most villages were located at the mouths of rivers and creeks. In
general, native people lived near fishing streams in cedar longhouses during the winter months
(Chehalis Tribe 2009; Irwin 2011). In spring, they dioubve to prairies to dig camas and wapato. Some
of the tribes would move to higher ground in summer and fall to harvest berries and hunt game.

The Upper Chehalis lived along the banks of the Chehalis River (Wilma 2008; Chehalis Tribe 2008). They
were exert fishers and paddlers of shallow shovelnose canoes. In addition to salmon, their primary
staple, they harvested steelhead, eels, freshwater clams, and crayfish. They also used the Chehalis and
Cowlitz River systems as trading routes, and they tradegngnthe several bands of both Upper and

Lower Chehalis Tribes, as well as with other peopleSKlistory.com, undated).

The Cowlitz people inhabited an area south of the Cowlitz Riaad south of the Upper Chehalis,
Meshal, and Nisqually people (IrwiGP1). The Cowlitz people are divided into two main groups: the
Upper Cowlitz and Lower Cowlitz. The Upper Cowlitz occupied villages east of gragdhbssyrock

and camped at higher elevations in the Cascades. They were known for their hunting exjreviise (
2011). The more populous Lower Cowlitz occupied numerous villages along the Cowlitz River from
Mossyrock southward to withione or two miles of the Columbia River. The Cowlitz were horse people
and, like other peoples in the region, they used trails and rivers (canoes) to visit and trade with other
tribes.

The Meshal people lived near the Chehalis River headwaters in the CascadeHrReaumge horses, they
often traded with tribes east of the mountains (Wilma 2008).

According to legend, the Nisqually people came north from the Great Basin, crossed the Cascades, and
settled their first village in the Skate Creek basin (within the CoRiitear watershed), just south of the
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Mashel River watershed (Nisqually Indian Tribe 2010). Later, they settled near the Mashel River. Their
lands extended to Puget Sound. Salmon and fishing are culturally significant, and salmon remains the
mainstay of thei diet (Nisqually Indian Tribe 2010).

Little has been recorded about the Suwal (Kwalhioqua) (Krauss 1990). They hunted game, gathered
OSNNASa YyR NR2GAaZ YR fa2 FAAKSR® ¢KSANI NBfFGA2)
O2 y ¥t A O $0). ByYnd.midB568s, modt of the Kwalhioqua had disappeared.

3.1.2 EurcAmerican Settlemen{ICRSection 3.6.2Herrera, 2013

Between 1818 and 1846, the United States and Great Britain jointly occupied the Pacific Northwest. The

| dZRa 2y Q& . Istablished ¥ddihgypésts &t Fort Nisqually on Puget Sound and at Fort

£ yO2dzOSN) 2y (GKS /2t dzYoAl wWA@SNY .& GKS SINIé& wmyn.
Cowlitz Trail to travel between Fort Vancouver and Fort Nisqually (Wilma 2008). Thiz Coailiwas

originally a Native American portage between the Chehalis and Cowlitz Rivers (Wilma 2008) and had

0SSy dzaSR T2NJ KdzyRNBR&a 2F @SFNHE Fa LING 2F GKS yI
first European settlers traveled from Forancouver to the mouth of the Deschutes River near present

day Tumwater, Washington (Tumwater 2005). To do so, they built a wagon road along the Cowlitz Trail,
beginning at Cowlitz Landing, near presdal Toledo (Yakima Valley Historical Society, undated)

Today, most of the Cowlitz Trail has disappeared due to road construction and other human activities
(Tumwater 2005).

In Lewis County, communities with good water access developed first. By the 1850s, there was a small
settlement at Cowlitz Landing thaatered to settlers traveling north to Puget Sound (Tumwater 2005).

In the 1860s, Cowlitz Landing had a store, a hotel, a post office (first post office in the county), and
several other buildings. Because of the dynamic nature of the Cowlitz River, helsictitered its course

so much during the past 150 years, no trace of Cowlitz Landing remains.

In 1851, Stuart Schuyler Saunders settled near the Chehalis River at what would become Saundersville;

and then, in 1872, renamed Chehalis (Winlock 2008, VdaB 2and Chehalis 2013). Chehalis became

the county seat in 1873, shortly after the Northern Pacific Railroad was built from Kalama, on the

Columbia River, through Chehalis. The railroad extended from Kalama, on the Columbia River, to the

Chehalis River ih872 and on to Tacoma in 1873 that same year. The first town center was on West

Main Street, near the railroad. The town center shifted down West Main Street to the corner of Chehalis
Avenue and West Main; that second town center was destroyed by fire838 (Chehalis 2013). The

GKANR OAGe OSyidiSNI gl a odAftidG Ft2y3 al NySG . 2dzZ SO NJ
business district (Chehalis 2013).

In 1875, after having lived in the area since 1851, African American George Washiegtarpfiit on a

town he called Centerville. The town was on the Northern Pacific Railroad line at the confluence of the
Chehalis and Skookumchuck Rivers (Ott 2008). The town was renamed Centralia in 1883 (Ott 2008) and
was incorporated as Centralia in 188@8ilma 2008).

The first two settlers in Winlock, C.C. Pagget and Jacky Nealy, arrived in 1871 (Wall 1952). They acquired

flyR 2y 020K AARS&a 2F (GKS NIAfNRBIR fAYyS 66KAOK gl .
was founded in 1873 (WdlR52).
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Morton was first settled by James Fletcher in 1871. It was named Morton in 1889 and was incorporated

AY MdMo O62A1ALISRAF HamMoO® LYy GKS moppnaz G§KS 62NI R!
east of Morton (Sparkman 1994), andthe2 6y 61 & 1y 26y & (GKS daGAS YAt
(Wikipedia 2013).

By 1883, the towns in Lewis County included Centralia, Chehalis, Morton, Mossyrock, Napavine, Pe Ell,
Toledo, Vader, and Winlock.

In the 1880s, the US Army Corps of Engineers aesrags from the Chehalis River, which allowed

steamers to travel from Grays Harbor as far upstream as the railroad connection at Chehalis (Wilma
HAanyo® ¢KS NAGSNI RNBRIAYI YR NFXrAEfNRIFIR YFRS Al L.
Lumbering beame the principal industry in Lewis County, attracting new immigrants to the region

(Wilma 2008). Although the US government preserved large tracts from settlement in 1897 (later the

Gifford Pinchot National Forest), timber could be cut on those landgihg@nd milling operations

attracted thousands of workers in the early 1900s. The timber industry dropped off in the 1920s,

followed by the Great Depression in the 1930s. The county economy rebounded in the 1940s as World

War Il increased demand for woaehd agricultural products (Wilma 2008).

3.1.3 Historic Uses ofhe Riverand Floodplain

The loggingnd agriculturalndustry had a great effect on the rivand its floodplainsFor decades,
snagslog jams, and other obstructiongere removed from theiverbedand wetland and riparian areas
were clearedhlong the riverbanks to create more room for agricultural uses and land developseent
the population increased

The logging industry used splash dams from the 1880s t@9268swithin the main stems Bthe

Chehalis River and South Fork Chehalis River, and tributaries including Elk Creek, Hope Creek, Deep
Creekand the Skookumchuck Riv&plash damwere temporarydamsconstructed tostore water and
harvested logsWhen the splash dawas destroyed,lbod watersquicklytransported the logs

downstream Thefastflowinginflux of logs scoured the riverbed, removing all sedinamd gravel
Remnants of the splash dams remained in place until the 1940, when they were rerSplash dams
andobstruction removaskignificantlysimplified theriver systen and the effects are stifélt today. The

river has not been able to reclaim the diversity and compldkity existed prior to settlemenfArmy

Corps of Engineers, 2002)

3.2 Physical Setting

Lewis County is bounded on the east by the crest of the Cascade Mountain Range and extends west to
the Willapa and Doty Hills. The County crosses three physiographic provinces: the Cascade Range, the
PugetWillamette Lowlands, and the Pacific Coast Rambe Chehalis River valley occupies most of the
western parts of the County, and the Cowlitz River valley occupies most of the central and eastern parts.
A small portion of thenountainousnorth centralpart of the County contains the Nisqually and
DeschteswatershedsThe uplands of the eastern County are composed of rugged mountainous and
alpine topography, modified by glacedtivity,and drained by rivers that flow generally westward. The
landscape is characterized by long, steep slopes and relatively straight, parallel draRidgegops

have an average elevation of approximately 4,000 feet.
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3.2.1 Watersheds

The County includesatersheds associated with four major rivers: the Chehalis River, Cowlitz River,

Deschutes River, and Nisqually River. This plan is focusing on the Chehalis watershed, which

encompasses the western portion of the county, includingGhies of CentraliaChehalisand

Napavine and Town of Pd.Hhe Chehalis watershed is the most vulnerable watershed i@dhaty.

b2G 2yfé R2Sa A4 Fft22R ¢gA0GK GKS ANBFGSad FNBIdzSy O
significant residential, commercial, andlirstrial development located within the expansive floodplain.

WRIA 3 ¢ Upper Chehalis Basin

Chehalis River

The Chehalis River originates in the Cascade foothills surroundir@dfitteof Centralia and Chehalis,

and eventually flows into Grays HarborAtterdeen. The river basin, located at the southern end of the
Puget Trough, has a total drainage area, including tributaries, of approximately 2,114-sujled he

valley is characterized by a broad, wadiveloped floodplain, and low terraces surrowadby highly
dissected uplands of low to moderate relief, that have broad, rounded ridges. Many perennial streams
drain these ridges. Elevations within the basin range from 170 feet at Chehalis to over 5,000 feet at the
headwaters. Most uplands in the basaverage 300 to 600 feet in elevation. A low divide occurs

between the Chehalis River basin and the Cowlitz watershed to the south a few miles south of Chehalis,
between the communities of Napavine and Winlock. At their closest point, the Chehalis afitt Cow
Rivers, the two largest rivers in southwestern Washington, are only 16 miles apart.

The Chehalis River valley is characterized by the Willapa Hills in the west and by the Cascade foothills in
the east, with broad, developed floodplains downstreanit®iconfluence with the south fork of the

Chehalis River. The river gradient from its source to the floodplain is steep with an average gradient of
16 feet per mile. The Chehalis River uplands are undergoing tectonic uplitisgowering and lifting

of the Chehalis River valley changes the gradients of streams and other waterbodies. The tectonic
action, along with the heavier precipitation and sedimentary rock in the Che@ahgralia floodplain,
generates bed load material that must be moved from tiver channel. Sedimentary rock is usually

weaker and easier to erode, and this process is hastened by high peak flows. A river channel with a low
gradient tends to form meanders as a way to remove heavy bed material. The change in channel
gradient from ectonic activity can compound this meandering action.

The Chehalis River, in the Centrdllaehalis valley, has a meandering channel that occupies a uniform
floodplain averaging over one mile wide. Most of the valley is inundated during a severe fldodssu

the January 1990 flood. Tributaries to the Chehalis River in the Ch€raitsalia valley include

Dillenbaugh Creek, Newaukum River, Salzer Creek, Coal Creek, China Creek, Skookumchuck River, and
Coffee Creek (Lewis Counp08).

Skookumchuck Rive

The Skookumchuck River, one of the major Chehalis River tributaries, joins the Chehalis River, and is
approximately 41 miles in length. It originates in the Mt. Baé&roqualmie National Forest northeast of

the City of Centralia and empties into the Chbéé River at Centralia. The total drainage area for the
Skookumchuck River is 181 square miles. Elevations within the basin range from 150 feet at the mouth
to 3,800 feet at the headwaters, with approximately ttfgrds of the basin located below an eldiom

of 1,000 feet. The slope of the Skookumchuck River from its source to the town of Bucoda is steep,

33



NOVEMBER 2021 | COMPREHENSIVE FLOOD HAZARD MANAGEMENT PLAN P E RTE ET

falling an average of 19 feet per mile. Below Bucoda, the slope flattens to about five feet per mile near
Centralia. Except for the uppermost portiohgt Skookumchuck River flows as a meandering channel in
a floodplain, varying in width from a few hundred feet to 0.5 mile.

Three developments are notable within the Skookumchuck River system. The first is the City of
Centralia, which occupies severalage miles at the lower end of the basin. The second development is
Skookumchuck Dam, located about 20 miles upstream from Centralia and operated by PacifiCorp.
Skookumchuck Dam was completed in 1971 and has been considered several times for flood control
use. The third development of note in the Skookumchuck Basin is the Centralia Steam Generating Plant
on Hanaford Creek. Authority has been granted for this-fioad facility to divert up to 54 cubic feet per
second (cfs) of water from the SkookumchuckeRi

The Skookumchuck River is regulated by the Skookumchuck Dam, which is owned by Scottish Power
(PacifiCorp). Skookumchuck Dam is located at RM 21.9, just upstream from Bloody Run Creek. The dam
is an earthfill structure approximately 190 feet hightwa crest elevation of 497 feet. Construction of

the dam was completed in January 1971. The primary purpose of the project is water supply for the
Centralia coafired power generator plant. Outflow from the reservoir is either over the spillway crest at
elevation 477 feet or through the outlet works with intake gates at elevations 449, 420, and 378 feet.

The discharge capacity of the outlet works is approximately 220 cfs when the pool elevation is at the
spillway invert. Because of this limited outlefpeaity, the reservoir typically fills early in the flood

control season and passes subsequent floods over the 28,000 cfs capacity spillway. The normal active
storage capacity of the reservoir is 38,700 aaet (acft) between elevations 400 feet (normal

minimum operating pool) and 492 feet (maximum operating pool). Additional usable storage of 3,170
acft is available between elevations 378 feet (invert of the lowest intake) and 400 feet. Dead storage is
approximately 1,420 aft between elevations 378 ah340 feet. The land use in the Skookumchuck

River floodplain is generally agricultural in the upper reaches with increasing urbanization towards the
mouth. The most developed portion of the floodplain is from the mouth to RM 4.5 with the City of
Centrali?d OSYy(GN}f NBAARSY(OGAlFIfkodzaAySaada RAAGNRAOG o0SAYy:S
(City of Centralia, 2008

Newaukum River

The Newaukum River is the second major tributary to the Chehalis River in Lewis County. The

bSél dzl dzY wAa@e& BRia theKCagcardlé foothills southeast of the City of Chehalis. At the USGS
gauge near Chehalis, where it flows into the Chehalis River, the Newaukum River has a drainage area of
155 squaremiles. Elevations in the Newaukum River basin range fromoappately 180 feet near the
confluence with the Chehalis River to 3,200 feet in the upper basin. The Newaukum River is made up of
three forks, the north, middle, and south forks. Upstream sections on both the north and middle forks,
abovethe community ofForest, have slopes of 83 feet per mile; the south fork has a slope of 188 feet

per mile above Onalaska. The average channel slope for the entire drainage is 35 feet per mile

Dillenbaugh Creek

Dillenbaugh Creek flows into the Chehalis River, from tw at Chehalis. It originates in the steep

foothills southeast of Chehalis and has a drainage area of approximately 15 -sqieseThe gradient

of Dillenbaugh Creek in the upper reaches is approximately 70 feet per mile. After it flows out onto the
Newaukum River floodplain, the gradient drops as Dillenbaugh Creek parallels the Newaukum and

Chehalis Rivers for nearly three miles before finally flowing into the Chehalis River. Dillenbaugh Creek

02ttt SOG& YdzOK 2F GKS / AlGdowerreach KSKIFf A&aQ &aG2N)Y RNI A\
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Salzer Creek

Salzer Creek flows into the Chehalis River from the east just south of the Centrdimitstanddrains

24.5 squaremiles. The basin originates in the ldying hills east of Centrali@hehalis and has a

maximum elevation ofbout 800 feet. The stream gradient of Salzer Creek is relatively flat. Coal Creek, a
major tributary of Salzer Creek, has a drainage area of 6.4 squitee and has a steeper slofleewis
County,2008.

China Creek

China Creek is a relatively smahprt stream that flows through the City of Centralia to the Chehalis

River. The watershed extends about five miles east of the Chehalis River at Centralia. It encompasses
approximately 4.4 square miles, ranging in elevation from 180 feet to 570 feet. bfubbk land is

moderately steep. Most of the channel consists of pipes and box culverts through Cethétia.Creek

A& dziAfAT SR & LING 2F GKS /AdeQa ad2N¥sF GSNI RNI A

Coffee Creek

Coffee Creek is a tributary of the Skookumchuck River. With headwaters in Thurston County, Coffee
Creek flows south through the Zenkner Valley to the Skookumchuck River north of Centralia. The
watershed encompasses 6.2 square miles of moderately slodisg\Wiatershed elevations range from

186 feet at the confluence with the Skookumchuck River to 645 feet at the northern tip of the
watershed. The stream gradient is low in the lower four miles of the watershed. Coffee Creek has been
moved from its naturalocation to a periphery channel bordering the edge of adjacent hills and the
valley floor.

Coal Creek
Coal Creek is a small tributary of Salzer Creek that flows west and northwest for approximately 20.5
miles.The drainage area is 6.4 squarges, withsteep channel slopes east .|

Lincoln Creek

Lincoln Creek flows into the Chehalis River just north of the City of Galvin. Lincoln Creek originates in the
hills west of Centralia gathering water from Cooks Hill and Doty Hills. The gradient of Orexeltris

relatively flat winding through the Lincoln Creek Va(@ity of Centralia, 2008

3.2.2 Geology

The geology of Lewis County is composed primarily of igneous and sedimentary bedrock of the Tertiary
Period, and unconsolidated glacial sediments of the Pleistocene Efsfiehformation of the bedrock,
between 7and 55 million years ago, the surface lbétarea underwent geologic uplift, raising the

volcanic and sedimentary rocks above sea ldveformation, in the form of faulting and folding,
accompanied the uplift. Landslides and erosion followed in the western part of the County; glaciation,
glaciofuvial deposition, erosion, and recent volcanic activity followed in the eastern half of the County.

Bedrock Geology

The oldest rocks in Lewis County are the basalt and basaltic breccia flows of the Doty Hills, in the
western part of the Countylhe flows consist of augite basalt that is generally structureless, although
pillow and columnar structures are commonly observed. This rock is of middle to late Eocene age, or
about 40 to 55 million years old. It is submarine in origin, having poured out freards in the ocean
floor.
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Much of the area west of the Cascades was covered by the ocean and had a shallow, fluctuating
coastline during the late Eocene and Oligocene Epochs (27 to 40 million years ago). Alluvial sand and silt
of the eroding, older Cascadirea mountains were being deposited into this shallow water. These

alluvial deposits were compressed and hardened over time and became sedimentary rock. Closer to the
older Cascade core, the sediment, in some areas, was deposited in freshwater, amcidesized by

thin beds of carbonaceous shale and coal, such as those in Hanaford Creek and along the Tilton River,
north of Morton.

As the erosion of the older part of the Cascades was occurring during the middle to late Eocene and into
the Oligocenenew volcanic eruptions were emitting flows of molten rock that would eventually rebuild
the foothills and mountains of thpresentday Cascadeslhe most prominent flows occurred during the

late Eocene and are composed of extrusive basic igneous rocKyraaitesite, andesitic volcanic

breccia, and, to a lesser extent, basalt. Slightly older, nonmarine siltstone and sandstone are
interbedded with the volcaosin a few areas. Massive volcanic flows continued throughout the

Oligocene and into the Mioceneegositing andesite and andesitic breccia that are in evidence today in
the mountainous areas north of Randle.

Dikes of acid igneous rock, primarily diorite, granodiorite, quartz monzonite, and some granite, later
penetrated the existing geologic formatis in the eastern part of Lewis County. These structures are
common in the southeastern corner of the County, at Tumwater Mountain and Vanson Peak. Erosion
from the Cascades during the Miocene Epdeto(27 million years ago) deposited alluvium in broad,
shallow basins of stagnant water. This material was eventually consolidated and became the very soft,
or weak, siltstone bedrock found in the Wilkes Hills, southeast of Toledo. The siltstone is characterized
by interbedded coal, preserved organic mattenddeaf impressions.

Glacial Geology

The Pleistocene Epoch (2 million to 10,000 years ago) in Lewis County was marked by several episodes
of erosion and sculpting of existing landforms, and deposition of glaciofluvial sand and gravel, and glacial
till. The oldest glacial sediments in Lewisi@ty are the glaciofluvial deposits of the Logan Hill

Formation. The Logan Hill Formation is composed of highly weathered sand, gravel, silt, and clay,
approximately one million years old, derived from the Tertiary rocks of the Cascades. The outwash was
deposited from the massive glacier, flowing westward from the crest of the Cascades, that carved out
the Cowlitz and Tilton River valley troughs. Streams flowing from the melting glacial ice transported,
sorted, and deposited the material in a fan shapeadat plain at the front of the foothills. The extent

or perimeter of this plain is roughly defined by the communities of Salkum (east), Chehalis (northwest),
Napavine and Winlock (west), and Vader (southwest).

Younger glacial till deposits of the Hayderdk Formation make up the terraces or plains of the upper
Nisqually River valley. These deposits are the result of glaciation of the upper Nisqually. Till and outwash
of the Hayden Creek Formation also occupy the larghaped valley of the Cowlitz Rivaard its

tributaries, and the surrounding glacially smoothed uplands. These deposits are visible in roadcuts
between Salkum and Morton on US Highway 12 and between Onalaska and Morton on State Highway
508. Typically, they are covered by a thick layer glilyiweathered volcanic ash. This ash was

apparently aerially deposited on the ice of the valley glaciers during the late Pleistocene, then later laid
down like a blanket over the underlying till and outwash when the ice receded.

Small cirque glaciers developed in the Cascades during the late Pleistocene at elevations above 2,500
feet. These glaciers formed primarily on the north slopes of ridges and extended down drainages to the
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north and northeast, sculpting out bow shaped cieguhanging valleys, rocky ridgecrests, aretes, and U
shaped valleys. Thin till deposits from this event remain near the heads of alpine drainages and adjacent
side slopes. Ice recessional sand and gravel were deposited near the end of the Pleistocene
(approximately 12,000 years ago) as ice was making its final retreat. Coarse glacial outwash was
deposited as terraces in both the Cowlitz and Nisqually River valleys. The outwash deposits in these two
valleys were derived from glaciers occupying them. Caausgash sand and gravel were also

deposited in the Chehalis River valley at and surrounding the City of Centralia. These deposits were
derived from the Puget Lobe of the Cordilleran Ice Sheet, which originated in British Columbia, covered
allthe Puget Lwland, and terminated just north of Lewis County.

As the ice sheet receded, meltwater, flowing from the ice, filled part of the Chehalis River Valley with
clean quartzitic sand and hard, rounded pebbles, cobbles, and stones. In addition to the dramatic
eruptions of Mt. St. Helens during the 1980s, Lewis County has experienced many eruptions of Cascade
volcanoes. Mazama ash, from the 6,6@¢arold event that resulted in the formation of Crater Lake in
southern Oregon, can be found in most upland soithéwestern part of the County. Ash layers from
Mount Rainier and numerous Mt. St. Helens eruptions, in addition to Mazama ash, are present in upland
soils of the central and eastern parts of the County.

The dominant geologic process that has operatéithivw the last 10,000 years in Lewis County is erosion.
Erosion of bedrock, glacial, and tephra deposits has resulted in the deposition of alluvium in the valley or
lowland areas of Lewis County. Along the Nisqually River and in the Cowlitz River hal&yium is

derived primarily from coarseextured glacial outwash, volcanic ash, and pumice. As a result, the

alluvium in those valleys is coarse and +omiesive in nature. Fresh alluvium is deposited adjacent to

the Cowlitz and Nisqually Rivers bysenal floodsThe Chehalis River and its tributaries drain

dominantly older, rounded, lower relief hills of the west half of the County. These; kiti;mposed of

softer, more highly weathered, and fingrained rock; supply alluvium to the Chehalis Ritbat is

finer in texture than that of the Nisqually and Cowlitz River valegsis County2008).

3.2.3 Climate

ThelLewis County Chehalis River Basiga has a predominately marine climate characterized by mild
temperatures both summer and winterxEeme temperatures are unusual for the area because
prevailing westerly winds bring maritime air over the basin and provide a moderating influence
throughout the year.

During the spring and summer, higihessure centers predominate over the northeastétacific,

sending a northwesterly flow of dry, warm air over the basin. The dry season extends from late spring to
midsummer, with precipitation frequently limited to a few light showers. Average summer temperatures
are in the 70s or 80s (degrees Fahreithdut occasionally hot, dry easterly winds cross the Cascade
Mountains and raise daytime temperatures into the 90s. The Aleutiarpi@ssure center normally
predominates during the winter, causing a counterclockwise circulation of cool, moist aithevieasin

and prevailing southwesterly winds. The area from the Pacific Ocean to the crest of the Olympic
Mountains, the western slopes of the Cascade Range, and the Black and Willapa Hills receives the full
force of winter storms. Virtually every fall amdnter (October through March), strong winds and heavy
precipitation occur throughout the basin. Storms are frequent and may continue for several days.
Successive secondary weather fronts with variable rainfall, wind, and temperatures may move onshore
at daily intervals or less.
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Precipitation in the basin is affected by distance from the Pacific Ocean, elevation, and seasonal
conditions. Generally, the southern slopes of the Olympic Range and the more easterly, higher slopes
along the Cascade Range reedilre greatest precipitation. The Black Hills in the northeast portion of
the basin and Willapa Hills between the coast and the Cent@liehalis area often receive moderate to
heavy rainfall during the movement of oceanic storms through the basin.

Thegreatest amount of rainfall occurs between the months of October and Marchafinedance of
rainfall during this period is due to the frequent storm systems that pass\Western\Washington. In
Centraliaand Chehalismonthly rainfall totals for this period typically range betwda and eight
inches.For the rest of the year, average monthly rainfall totals range only between 0.8wamidches.

In Centraliaannual precipitation averages 41 inches, with a record 6f 28 inches and a record high of
60 inchesIn the Willapa Hillsthe average rainfall is 120 inches per y&&A Ecology2017).

Heavy rainfall is often carried into the region inamospheriaiver. Anatmospheriaiver is a band of
moisture in tre sky hatresemblesa river, bringing heavy ramr snowfall that can last for dayOver the
past40years,atmosphericivers havecaused more than 80 percent of flood damage along the west
coast(NASA202]. The2007 flood was caused by an atmospheric river, which brought 12 to 26 inches
over afour-day period(WA Ecology2016).

Snowfall in the region is not heavy, but potential does exist for extremely large amounts on occasion.
The average annual snowfall jgpgoximately nine inches, with recorded extreme annual maximums at
45 inches. Most of the snowfall occurs in the month of January, with the monthly average at about 4.5
inches. Snowfall occurs occasionallChehalis an€entraliabut warm temperaturesypically limit any
snow accumulation over prolonged periods.

The weather station at Centralia has recorded temperature extremes of 1d%tdegrees. The mean
monthly temperature is 52 degrees with the monthly means of January and July being 39 and 65
degreesyrespectively.

Winds in the region rarely exceed 30 mph; winds of this speed usually only occur during the fall and
winter months in conjunction with rainstorms and/or thunderstorms that pass through the vicinity.
Approximately 10 percent of theinds between the months of November and February have speeds
between 15 and 30 mph, compared with approximately two percent of the winds for the other months.
The rest of the wind speeds typically range between zero and 15 mph, about 90 percent ofdhe tim
Wind speeds have been measured in excess of 70 mph during the winter months. The majority of the
highest wind speeds measured have originated from the south and southwest dire@iyef

Centralia, 2008

3.2.4 Fish and Wildlife

Fish

The upperChehalis River provides habitats supporting Chinook and Coho (silver) salmon, steelhead,
lamprey,and sea run cutthroat trout. In addition, native cutthroat and rainbow trout reside in the Upper
Chehalis River. The Skookumchuck hatchery releases Cohmdalgrrlings supplied by in the upper
Chehalis River. The mainstem of the Chehalis River from the Skookumchuck River to the Newaukum
River provides water for migration of fall and spring Chinook, Coho, and chum. Limited rearing and
spawningare expected b occur in this reach. This may be attributed to high water temperatures during
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the summer months and urban and agriculture Aamint pollution reducing river oxygen levels. The
entire mainstem of the Chehalis River and 31 linear miles of tributariestidized by salmon

The Skookumchuck and Newaukum Rivers, primary tributaries to the Chehalis, also provide spawning
and rearing waters for Coho, spring Chinook, and fall Chinook salmaddition, chum have been

located on the North Fork of the NewaukuRiver. Spawning and rearing of these fish occur on the
Skookumchuck River between the Skookumchuck Dam and the confluence with the Chehalis River.
Above the Skookumchuck Dam, salmon use is limited due to salmon migration barriers at dam locations.
All ofthe Skookumchuck mainstem and 41 linear miles of tributary streams are believed to currently
provide salmon production.

The Newaukum River watershed has four river reaches supporting vital fish halliaftthe mainstem,

17 miles of the North Forkna all of the South Fork are utilized for salmon productiaraddition,four
linear miles of the Newaukum mainstem tributaries, 41 linear miles of the north fork tributaries, and 17
miles of the south fork tributaries are used for salmon productiimese streams furnish cold water
temperatures and deep pools suited for maturation of adult spring ChinGbkook spawning within

the north fork of the Newaukum River is generally restricted to the lower 10 miles because of stream
diversions. The souttofk of the Newaukum River below Kearney Creek generally provides the best
rearing habitats for juvenile Coho and spring Chinook within the Newaukum River wat¢tsvad

County, 2008)

Wildlife

Lewis County encompasses many different ecosystems, frongi@en coniferous forest to lowland
marshes. The variety of habitats available in the County has made it ideal for numerous types of wildlife.
The riparian corridors adjacent to the rivers in Lewis County are especially important to birds and small
mammalsbecause riparian areas tend to have highly diverse vegetation as well as protected access to
water; many species of wildlife are dependent upon them. Passerine and waterdlyds the riparian
corridors for food and nest sites. Of the 53 bird spec@msmonly found in Lewis County, 42 (or 79

percent) are dependent upon the riparian and wetland habitats typically associated with river systems.

There are four primary categories of wildlife within the Chehalis River watershed: big game, upland
wildlife, furbearers and waterfowl. Lists of birds and mammals in Lewis County are in TaBlas®B8

9, respectively. Upland wildlife account for the greatest number of species in the basin. The upper
Chehalis River, above the confluence with the Newaukum Rivavides habitat for big game (black
tailed deer, black bear, and elk), game birds (pheasant, grouse, and pigeons),-aedrens (beavers,
minks, muskrats, and river otters). Seasonal flooded areas along the upper Chehalis River and its
tributaries cre#e habitats for various waterfowl. The upper Chehalis River is within the Pacific Flyway
for migratory birds. The Chehalis River segment above Grand Mound also supports a diversity of wildlife.
Forested areas support cover for big game species such astassr and elk as well as many upland
bird species. Fdbearing animals and waterfowl found in the upper Chehalis River are also found
upstream of Grand Mound.

The Newaukum River basin also provides habitats for diverse wildlife. Big game includésileld.ck

deer, black bears, and cougar. Upland species of native blue and ruffed grouse, ring necked pheasant,
mountain quail, cottontail rabbit, mourning dove, and band tailed pigeon are found in the agricultural or
forested areasFurbearersonsist of beger, muskrat, mink, raccoon, weasel, river otter, skunk, red fox,
coyote, and possum. Waterfow! include mallard, pintail, wood duck, coot, Canada goose, and blue
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heron. In addition, ground squirrels, forest rodents, and amphibians and reptiles are foueside in
the Newaukum River basin.

Protected species of songbirds, birds of prey, and Northern spotted owl also inhabit the Chehalis River
basin.Bald eagles and ospreys use all the major rivers in Lewis County, especially in the winter. months
Both bafl eagles and ospreys are dependent upon the riparian and shoreline habitats associated with
the rivers in Lewis County for food and nest s{temwis County2008).

3.3 Development Features

3.3.1 Land Use

Lewis County lies in southwestern Washington with a total landmass of 2,452 ggilaese and
measures about 90 miles (east to west) by 25 miles (north to south).

Incorporated and unincorporated urban growth areas are designated and zoned for urbadével
development. Incorporated cities plan for and designate land uses within their corporate boundaries
consistent with adopted comprehensive plans and development regulations. Unincorporated UGAS,
areas adjacent to incorporated cities, were designatedsistent with the GMA and are intended for

urban development. UGASs represent about 0.7 percent of the CoGuitgh areas are expected to

develop at higher intensities and eventually be annexed into the cities and zoned for residential,
commercial, and indstrial uses. For a full discussion of land use within incorporated cities, refer to each
OAGeQa O2YLINBKSyaA@gS LIl yo

Unincorporated Lewis County land use is regulated consistent with historic and traditional land use
patterns and at intensities consistewith rural levels of public services. For example, approximately
three-quarters of the 2,452 squammiles of Lewis County is devoted to letegm natural resource use
timber, agriculture, or mineral. Less than eqearter of the land is designated forral, nonresource
uses, including rural residential, commercial, and industrial uses.

Under current zoning, unincorporated areas of Lewis County are classified into the following land use
categories:
1. Resource Largd

a. Forest Resource Lamccommercialforestry activities

b. Agricultural Resource Lamccommercial farming activities

c. Mineral Resource Langcommercial mineral extraction
2. RuralZones

a. RuralDevelopment Districtg rural usesincluding residential, limited commercial
Small Towns high intensiy rural settlements
Crossroad Commercighigh intensity commercial activities
Freeway Commerciglrural interchange activities
Rural Residential Centegdhigh density residential subdivisions
Rural Area Industria] high intensity industrial activities
Tourist Service Areagspublic recreational areas

@ ~ooo00CT
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h. Airport Obstruction Zone
3. UrbanZones

a. Urban Growth Areas

b. Master Planned Resorts

Open space land is designated in the County Comprehensive Plan and includes parks, wilderness areas,
resource lands, and cadors. The open space designation overlays other zoning and makes up about

75 percent of the County. Open space corridors follow stream and river valleys and are comprised of
steep slopes, agricultural resource land, and flood hazard areas. Unlike parkcaeation areas, open

space lands may be either public or private ownership and are often not available to public access.
Privately owned lands in flood hazard areas (over 40,000 acres) and lands currently managed by Tacoma
City Light under conservati@asements (over 15,000 acres) are part of taiger category.

For a more complete discussion of existing and future land uses whithiG@hehalis River Basiefer to
the following:
1 Lewis County Comprehensive Plan

City of Centralia Comprehensive Plan

City of Chehalis Comprehensive Plan

City of Napavine Comprehensive Plan

Townof Pe Ell Comprehensive Plan

Growth Management Act, Chapter 36.70A RCW
Shorelinenventoryand Characterization Report

=A =4 =4 =4 =4 =4

3.3.2 Ciritical Facilities and Infrastructure

Criticalfacilities and infrastructure are those that are essential to the health and welfare of the
population. These become especially important after a hazard event. Critical facilities typically include
police and fire stations, schogBnd emergency operatiancenters. Critical infrastructure can include

the roads and bridges that provide ingress and egress and allow emergency vehicles access to those in
need, and the utilities that provide water, electrigignd communication services to the community.
Alsoincluded are facilities that hold or carry significant amounts of hazardous materials with a potential
to impact public health and welfare in a hazard event. Through a facilitated proces3tatkeholder
Committee established a definition of critical fées for this Comprehensive Flood Hazard

Management Plan that includes but is not limited to the following:

A critical facility is any property that, if flooded, would result in severe consequences to public health
and safety. Facilities and infrastruce that are critical to public health and safety and that are
especially important following flood events include, but are not limited to:
9 Sructures or facilities that produce, use, or store highly volatile, flammable, explosive, toxic, or
water-reactive materials;

91 Hospitals, nursing homes, and dedicated care centers that contain occupants who may not be
sufficiently mobile to avoid death or injury during a flood;

1 Law enforcement and detention facilities, fire stations, government facilities, vehitle a
equipment storage and maintenance facilities, and emergency operations centers that are
needed for flood response activities before, during and after a flood;
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1 Educational facilities, including K2 and community colleges; major road and rail systems
including bridges and airports; and

9 Public and private utility facilities that are vital to maintaining or restoring normal services to
flooded areas before, during, and after a flood.

An inventory of facilities that meet this definition was created and input to the computer model used to
FaasSaa NRA&] FT2N (KA A ClheRosd Ptarf udeghninde6idrygaof ofitical | 1 dza Y2 R
facilities and infrastructure maintained lyewisCounty GIS\ot all critical facilitiesvithin the Chehalis

River basin are reflected in this data.

Figure 32 shows the location of critical facilities in the planning area and Fig®st®ws the location

of critical infrastructure. Due tthe sensitivty of this information, a detailed list of facilities is not

provided. The list is on file witbewisCounty. Table-3 and Table 2 provide summaries of the general
types of critical facilities and infrastructure in the planning area. All criticaitfegiand infrastructure

were analyzed to help identify the flood risk and mitigation actions. Chapter 7 assesses facilities that are
exposed and vulnerable to the flood hazard.

Table 31. Critical Facilities withirthe Chehalis River Basin.

Police Schoolsand Hazardous Other

andFire Medical Educational Materials Essential Total

Stations Care Facilities Facilities Facilities
Unincorporated 23 6 9 5 37 3 83
Chehalis 3 10 8 2 0 13 36
Centralia 2 16 9 0 0 6 33
Napavine 1 0 3 0 0 2 6
Pe Ell 1 2 1 0 0 2 6

Table 3-2. Critical Infrastructure within the Chehalis River Basin.

Transportation Communications Airports Potable Water Wastewater
Systems Facilities Facilities Facilities Total
Unincorporated 9 30 7 5 2 53
Chehalis 2 5 1 4 1 13
Centralia 1 2 0 3 0 6
Napavine 0 0 0 2 0 2
Pe Ell 0 0 0 0 1 1
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Figure 31. Map of Critical Facilitieand Infrastructure
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1

Road Transportation

The road system in Lewis County is made up of local public and private roads, interstate, US highways,
and state routes. There are over 1,888 miles of public and private roads within the County. The County
maintains 1,065 miles of roadways, 196 bridges} 8110 culverts. The nine cities (Centralia, Chehalis,
Morton, Mossyrock, Napavine, Pe Ell, Toledo, Vader, and Winlock) are responsible for their own
roadways within their city limits. Unless there is an agreement between the County and the cities, the
Caunty currently maintains the roadways in the unincorporated UGAs.

The Chehali€entralia area lays 85 miles midway between the metropolitan areas of Seattle,
Washington, and Portland, Oregaorhe primary nortksouth transportation corridor passing through
Lewis County and the Cities of Centralia and Chehalis is InterstaterState 5 passes through the
Chehalis River floodplain and is affected by flooding. The roadway was closed foryieim 4896 and
2007, and two days in 2009, causing milliondafarsof freight delayWA Ecology202Q.
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US Highway 12 traverses Lewis County from east to west and crosses the Cascade Mountains at White
Pass. White Pass is the only majoisathson rate south of Seattle and north of the Columbia River
allowing access to eastern Washington.

Railroad Transportation

Several rail lines are located within the Chehalis River BEsémainlineBNSF Railway Company
railroad crosses througbewis Countyand the Chehalis River famlplain Amtrak provides passenger
railway service to Centralia along the BNSF rail Tihere are also rail lines operated by theget Sound
and Pacific Railroathe Union Pacific RailroadndTacoma Rail

Air Transportation
The Chehali€entralia airporis located within Chehalis city limits aptbvides regional serviceshe
airport is owned by the City of Chehalis

3.4 Demographics

Some populations are at greater risk from hazard events such as floods because ofetkoesasrces

or physical abilities. Elderly people, for example, may be more likely to require additional assistance.
Research has shown that people living near or below the poverty line, the elderly (especially older single
men), the disabled, women, ctiien, ethnic minoritiesand renters all experience, to some degree,

more severe effects from disasters than the general population (Rufat et al., 2015). These vulnerable
populations may vary from the general population in risk perception, living condjtamtess to

information before, during and after a hazard event, capabilities during an event, and access to
resources for postlisaster recovery. Indicators of vulnerabilgguch as disability, age, poverty, and
minority race and ethnicity often overlap spatially and often in the geographically most vulnerable
locations. Detailed spatial analysis to locate areas where there are higher concentrations of vulnerable
community members would help to extend focused public outreach and education to these

vulnerable citizens.

Thissectionincludes demographic data for thentire Lewis County, including areas outside of the
Chehalis River Basin.

3.4.1 Population Characteristics

Knowledge of the composition of the population and how it has chang#teipast and how it may

change in the future is needed for making informed decisions about the future. Information about

population is a critical part of planning because it directly relates to land needs such as housing,

industry, stores, public facilids and services, and transportation. The Washington State Office of
CAYLFLYOALFft alyl3aSYSyd SadAYFGSR [SéAra [/ 2dzyieQa L2 LA
16th largest county by population in the state (OFM, 2019).

Population changes are uséfociceconomic indicators. A growing population generally indicates a
growing economy, while a decreasing population signifies economic deeigwee 32 shows the Lewis
County population change from 1990 to 2019 compared to that of the State of WWgishifMWashington
OFM, 202). The County grew faster than the statewide average through the-&artyid 1990s but has
since had a growth rate somewhat below, and mirroring, that of the sfedible 33 shows the county
population from 2005 to 2019.
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The Wahkington Office of Financial Management has developed forecasts of future population as shown
in Table 34. The projections for mediurgrowth expectations for Lewis County estimate a population of
89,178 in Lewis County by 2040; adercent increase fror2019.

Figure 32. Washington and Lewis County Populati@hange
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Table 33. RecentLewisCountyPopulationGrowth.

Lewis County Lewis County Lewis County
Year Population Year Population Year Population
2005 71,600 2010 75,455 2015 76,660
2006 72,900 2011 76,000 2016 76,890
2007 74,100 2012 76,300 2017 77,440
2008 74,700 2013 76,200 2018 78,380
2009 75,200 2014 76,300 2019 79,480

Source: OFM, 2019
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Table 34. Projected Futurd_ewisCounty Population

2020 80,220
2025 83,425
2030 85,438
2035 87,449
2040 89,178

Source: OFM, 2017

3.4.2 Age Distribution

As a group, the elderly are more apt to lack the physical and economic resources necessary for response
to hazard events and amore likely to suffer healtlielated consequences making recovery slower.

They are more likely to be vision, hearing, and/or mobility impaired, and more likely to experience

mental impairment or dementia.

Additionally, the elderly are more likely to liireassistediving facilities where emergency preparedness
200dzNE G GKS RAAONBUOAZ2Y 2F FlLOAfAGE 2LISNFYG2NED ¢ |
by emergency managers because they require extra notice to implement evacudtierly Eesidents

living in their own homes may have more difficulty evacuating their homes and could be stranded in

dangerous situations. This population group is more likely to need special medical attention, which may

not be readily available during natl disasters due to isolation caused by the event. Specific planning

attention for the elderly is an important consideration given the current aging of the American

population.

Children under 14 are particularly vulnerable to disaster events becauseiofybung age and

dependence on others for basic necessities. Very young children may additionally be vulnerable to injury

or sickness; this vulnerability can be worsened during a natural disaster because they may not

understand the measures that need lbe taken to protect themselves from the flood hazard.

The overall age distribution farewis Countys illustrated inFigure 33. Based on the most recefive-

year estimates (20568 n mp0 FNRBY GKS ' { / $nfmduditst SurvelgNaB.¥ pia@entof Y S NA O
GKS LIXIFYyYyAy3 NBFQA LIRLJz I GA2Y A& cp 2N 2t RSNE O2
to US Census data, 44.2 percent of the e&®mpopulation has a disability of some kind and 6.7 percent

have incomes Hew the poverty level. The Census estimates that 15.3 percent of children under 18 in

Lewis County live below the poverty line (US Census, 2019).
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Figure 33. Lewis CountyAge Distribution.
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3.4.3 Race, Ethnicityand Language

Research shows that minority groups are less likely to be involved-digaster planning and
experience higher mortality rates during a disaster event (Gibbs and Montagnino, 2006Jlidasser
recovery can be ineffective and is ofteracacterized by cultural insensitivity. Since higher proportions
of ethnic minorities live below the poverty line than the majority white population, poverty can
compound vulnerability.

According to the most receffive-year estimates (2012019) fromthe { / Sy adza . dzZNBIl dzQa !
Community Survey, the racial composition of the planning area is predominantly white, at 95.0 percent.

The largest nowhite populations are those identifying as American Indian and Alaska Native at 3.4

percentand thoseiden® A y3 | & daz2yYS 20 KEduwe BUshOBséhe tadial o dn LISNOSyY
distribution inLewis CountyUS Census, 2019). Those identifying as Hispanic or Latino, of any race,

make up 10.2 percent of the population.

Lewis County has a 5.2 percent forelgorn population. Of the foreig#born residents, 63.9 percent

were born in Latin America. Other than English, the most commonly spoken language in the planning

area is Spanish, with 7.0 percent of the population speaking Spanish at hom@endusestimates tlat

odc LISNOSyild 2F (GKS NBaARSyida aLlSwl 9y3atriakKk afSaa
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Figure 34. Lewis CountyRace Distribution.
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3.4.4 Disabled Populations

The 2010 US Census estimates that 54 millioninstitutionalizedAmericans with disabilities live in the
US. This equates to about oitefive persons. People with disabilities are more likely to have difficulty
responding to a hazard event than the general population. Local government is the first level of
response tassist these individuals, and coordination of efforts to meet their access and functional
needs is paramount to life safety efforts.

It is important for emergency managers to distinguish between functional and medical needs in order to
plan for incidentghat require evacuation and sheltering. Knowing the percentage of population with a
disability will allow emergency management personnel and first responders to have personnel available
who can provide services needed by those with access and functioedsne

According to the 201:2019five-year Census estimates, there are nearly 15,000 individuals with some
form of disability inLewisCounty, representing 19.g¢ercentof the total population. Of those, 47
percentare ages 65 and older, and Jércentare underfive-years old. Over 10 percent (10.7%) of the
disabled population in Lewis County are living with an ambulatory difficulty that may increase the
difficulty of emergency evacuations or resporfeks Census, 2019
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3.5 Economy

This sectiorincludes economic data for the entire Lewis County, including areas outside of the Chehalis
River Basin.

3.5.1 Income

In the United States, individual households are expected to use private resources to prepare for,
respond tq and recover from disastets some extent. This means that households living in poverty are
disadvantaged when confronting hazards such as flooding. Additionally, the poor typically occupy more
poorly built and inadequately maintained housilegated in highkhazard risk areas suels floodplains

and floodwaysMobile or modular homes, for example, are more susceptible to damage in floods than
other types of housing. Furthermore, residents below the poverty level are less likely to have insurance
to compensate for losses incurred fmonatural disasters. This means that residents below the poverty
level have a great deal to lose during an event and are the least prepared to deal with potential losses.
The events following Hurricane Katrina in 2005 illustrated that personal househmiomacs
AAAYATFAOLyGEt e AYLI OG LIS2L SQa RSOAaA2ya 2y S@I Odz
will likely decide not to evacuate.

Based on the most recefiive-year estimates (2028 n M0 FNBY (GKS ! { / Syadz . dzN
Community Swrey, per capita income in Lewis County was $27,127 and the median household income

was $53,484. It is estimated that about 11.8 percent of workers over the age of 16 receive an income of
PrpZnnn (2 PhppIddpd LISNI &St NI | hore $T000 4aalBpShéd 2F 62
Census Bureau estimates that 13.1 percent of the population in Lewis County lives below the poverty

level (US Census, 21

3.5.2 Industry, Businessesnd Institutions

¢CKS LIXIFYyyAy3 NBFQa SO2y2Ye Aa adaNepy3ate oFaSR Ay |
percent of employment), followed by retail trade (13.3 percent), and manufacturing (9.8 percent).

Information (1.2 percent), wholesale trade (2.5 pamt), and finance and insurance, including real

estate (3.5 percent) make up the smallest source of the local econeignyre 35 shows the breakdown

of industry types inLewis County(US Census, 29)1
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Figure 35. Industry inLewis County
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The CentraligChehalis Chamber of Commerce presented the Lewis County Economic Profile in
partnership with Western Washington University in 2019, which provided a basic overview of the local
economy including factors that impaittsuch as major employers and tourism. The Port of Chehalis and
businesses located within support approximately 1,500 jobs, while over 2,100 jobs are supported by the
30 businesses within the Port of Centralia. Tourists spend approximately $35,784,08enation in

Lewis County annually (WWU, 2019)

3.5.3 Employment Trends and Occupations

According to the 2012019five@ S+ NJ ! YSNRAOIY / 2YYdzyA (& { dzZNBS&z poodn
population 16years old or older is in the labor force, includingédercent of women in that age range

and 76.1 percent of men (US Census, 2019).

Figure 36 compares unemployment trends from 1990 through 2014 for the United States, Washjngton

and Lewis County, based on data from the state Employment Security Depaiiiasiington ESD,

HAHMO® [ SgAa /[ 2dzyieQa dzySYLX 28yYSyid NI GS sFa f26Sa
percent in 2009 and has experienced a sharp decline since then. However, due to the onset of the

COVIBL9 Pandemic in the United Stateshtarch 2020, the unemployment rate for Lewis County, the

State of Washington, and the United States as a whole, increased sharply.
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Figure 36. US,Washington, and Lewis County Unemployment Rate
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Figure 39 shows US Census estimatdemployment distribution by occupation category (US Census,
2013). Management, business, scieraed arts occupations make up 27.8 percent of the jobs in Lewis
County. Sales and office occupations make up 21 percent.

The US Census estimates that 7@Bcent of workers in the County commute alone (by car, trock
van) to work (US Census, 2)1
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Figure 39. Occupations in Lewis County
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4.0 REGIONAL CONSISTENCY

4.1 RegionalPlan Coordination

The Chehalis RiveaBinhas a long history of floodind\fter the devastating flooding in 2007

communities within the watershed organized together to form the Chehalis River Basin Flood Authority
(Flood Authorityjn 2008 Founding documents were signed by Lewis County, GraymHaounty,

Thurston County, the Chehalis Tribe, and citie€eftralia Chehalis, AberdeeMontesanqg and Towns

of Pe Ell and Bucod@ver time, the Ciesof Oakville CosmopolisNapavineand Hoquianalso joined

as members.

Thepurposeof the Floa Authorityis towork with project sponsors ta@entify and fund mitigation
projects that address flooding problems throughout the basin using a coordinated appidseiyoal is
to reduce flood damage while improving floodplain functions

Since 2008 e Flood Authority hasponsored local level projects, such as retrofit programs for private
property, regulatory projects such asviews and analysis of loaalgulations and regional projects

such as developg and managing a flood warning system fog entire watersheénd planning foa

flood retention facilityat the headwaters of the river

At the same time, the Chehalis Basin Strategy was createedoce floodingdamageand improve fish
and wildlife habitatln 2016, the Office of theChehalis Basiwas formedwithin the Department of
Ecologyto manag the Chehalis Basin Strategy

Since its creation, th€hehalis BasiStrategy has conducted and/or reviewed almost 1,000 studies
across the basimgathered input and ideas from the publidentified options fotboth large-scaleand
communityscaleflood damagereductionprojects,anddeveloped a drafAquaticSpecies Restoration

Plan In 2017, theDepartment of Ecologseleased theé~inalProgrammatid&nvironmental Impact

Statement toevaluatethe overallstrategy to reduce floodingn the basinin 2020, theDepartment of
Ecologyreleaseda draft SEPA Environmental Impact StatementtaedArmy Corps dEngineers

released araft NEPA Environmental Impact Statemenevaluate speciiactions within the Strategy

the proposed flood retention facilitat the headwaters of the Chehalis River in Lewis County and a levee
at the Chehali€entralia Airport

Currently, theFloodAuthority and the Office of the Chehalis Basin are sepagatities managedoy
separate boards, but with the same gadlimplementing the Strategy. The Flood Authority generally
focuses on local level projectand the Office of th€hehaliBasin is focused on large scale regional
projects individual landowneprojects, and communitgcale projects.

In 2011, the Chehalis Basin Flood Control Zone District was fomitted Lewis Countyo manage local
flooding issuesThis Flood Plan will establish a true coordinated plan in support of all flood risk
reductionwithin[ S A & [/ 2 dzy (i & Q & n ankv8lifé rhaintined and@iSNémenited By the
Chehalis River Basin Flood Control Zone DistiiChehalis River Basin Flood Control Zone Digdrict
the project sponsoand applicanfor the flood retention fadity andairport levee.

For more information on th@roposed Chehalis Basin Strategy actions proposed within Lewis County
see Section 18.
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4.2 RegionalPlanConsistency Review

This plan was developed to meet the needs specific to Lewis County and the Flood ContiisTicte
but remain consistent with the overall goals of the watershed.

{SOSNIt | 3SyO0OASa 2NJ 2NEBFIYAT I GA2ya KI &Sy adfalThed G KI 0
project team reviewd the following plango ensure consistency in regional planning efforts:
w 2010 Chehalis River Basin Comprehensive Flood Hazard Manageme@Hahalis River Basin
Flood Authority.

w Chehalis Basin Strategy: Reducing#&IDBamage and EnhanciAgjuaticSpeciesSeptember 16,
2014.

w Chehalis River Basin Floodplain Management Assesdvtasier Report April 2015.

Comprehensive Flood Hazard Management Plan for Confederated Tribes of the Chehalis
ReservationMarch 17, 2009.

City of Centralia Comprehensive Flood Management and Natural Hazards Mitigation Plan.
December 9, 2008.

Hazard Identification and Vulnerability Analysis. August 31, 2018.

Lewis County Mukiurisdictional Hazard Mitigation Plan. Januaby 2016.
LewisCounty Comprehensive Flood Hazard Management Rlag.2004.

Lewis County Comprehensive Flood Hazard Management3datember2008.
Lewis County Comprehensive Plaa20

City ofCentralia Comprehensive Pl&018.

City ofChehalis Comprehensiyan.2017.

Lewis County Shoreline Management Progra6i?7.

Shoreline Inventory and Characterization RefortLewis CountyOctober 17, 2013.

€

€

€ € €€ €€ € g ¢

In addition to the plan$isted above, thglanning team reviewed several documents, reports, and
studies prepared over the pagears to inform the Chehalis Basin Stratdggany of these documents
were used in the preparation of this plaminformthe risk assessment, describe the hazard, and
identify actions Alldocumentsused in the preparation of this repoate listed within thereferencesn
Section 1%and are cited in the text throughout the docume®ome of these documents include:

w Chehalis Basin Strategy FiRabgrammaticEnvironmentalmpact StatementJune 2017(WA
Ecology, 207)

w State Environmental Policy ABtaft Environmental Impact Statement for the Proposed Chehalis
River Basin Flood Damage Reductwaject February27,2020.(WA Ecology, 2020)

NEPADraft Environmental Impacstatement Chehalis River Basin Flood Damage Reduction
Project September 18, 2020.

Lewis County Recovery Strategy. April 2@D8wis County2009b)
FEMA NFIP Policy a@thims Information. May 202(FEMA, 2021c)
FEMA Flood Insurance Study for Lewis Couniy. 172006.(FEMA, 206)
USGS Stream Gage Data. May 2Q9W/S, 2021)

>

€ € € ¢
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PART 2 RISK ASSESSMENT
5.0 RISK ASSESSMENETM®OLOGY

5.1 Purpose of Risk Assessment

This part of the Flood Plan evaluates tigk of the flood hazard in the planning area (CRS Step 5). Risk
assessment is the process of measuring the potential loss of life, personal injury, economic injury, and
property damage resulting from natural hazards such as flooding. It allows emerganagement
personnel to establish early response priorities by identifying potential hazards and vulnerable assets.
The process focuses on the following elements:
w Exposure identificatiog Determine the extent of people, property, environmeanhd economy
exposed to the effects of the natural hazard.

w Vulnerability evaluatiorg Estimate potential damage from the natural hazard and associated
costs.

¢tKS Nral FraaSaavySyi RSaONARoSa GKS Ft22RAy3 KFIT FNR.
event scearios. The following steps were used to define the risk:
w Identify and profile the flooding hazard (CRS Step 4)
Principal sources of flooding in the planning area
Major past flood events
Geographic areas most affected by floods
Estimated flood event freqgncy
Estimates of flood severity
Warning time likely to be available for response
Existing flood protection programs and projects
Secondary hazards associated with the flood hazard
Potential impacts of climate change on flooding
Expected future trends thatould affect the flood hazard
Scenario of potential woratase flood event
Key issues related to flood hazard management in the planning area

w Determine exposure to the flood hazagdExposure was determined by overlaying flood maps
with an inventory of suctures, facilities, and systems to determine which of them would be
exposed to flood events.

w Assess the vulnerability of exposed facilitiedulnerability of exposed structures and
infrastructure was determined by interpreting the probability of occuee of each flood event
and assessing structures, facilities, and systems that are exposed. In adtitioapetitive loss
areas in the County were reviewed, mappadd evaluated.

O O O OO 0O 0O o o o o
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5.2 Risk Assessment Approach
521 C9a! Q& |1l 1dza {2FGél NB

In 1997 FEMA developed the standardized Hazards US (Hazus) model to estimate losses caused by
earthquakes and identify areas that face the highest risk and potential for loss. Hazus was later
expanded into a multhazard methodology, HaziH, with new models foestimating potential losses
from hurricanes and floods. The use of Hazus for hazard mitigation planning offers numerous
advantages:

w Provides a consistent methodology for assessing risk across geographic and political entities.

w Provides a way to save data that it can readily be updated as population, inventory, and other
factors change and as mitigation planning efforts evolve.

w Facilitates FEMA review of mitigation plans because it helps to ensure that FEMA methodologies
are incorporated.

w Supports granaipplications by calculating benefits using FEMA definitions and terminology.

w Produces hazard data and loss estimates that can be used in communication with local
stakeholders.

w Is administered by the local government and can be used to manage and updiavel hdzard
management plan throughout its implementation.

Hazus is a Glisased software program that includes extensive inventory data, such as demographics,
building stock, critical facilities, transportation facilities and utilities. It uses multipléefs to estimate
potential losses from natural disasters. The program maps hazard areas and estimates damage and
economic losses for buildings and infrastructure.

To estimate damage that would result from a flood, Hazus usesigiiaed relationships beteen flood
depth at a structure and resulting damage, with damage given as a percent of total replacement cost.
These are referred to as depttamage curves and are based on data from the Federal Insurance
Administration and the Corps of Engineers. Cudafiing these relationships have been developed for
damage to structures and for damage to typical contents for a variety of residential, commancial

public structures. By inputting flood depth data and known property replacement cost values, users ca
generate dollaivalue estimates of damage that will result from any given flood event.

Hazus provides default data for inventory, vulnerahjltyd hazards; this default data can be
supplemented with local data to provide a more refined analysis. The model can carry out three levels of
analysis, depending on the format and level of detail of information:
w Level I All of the information needed tproduce an estimate of losses is included in the
a2F061F NBQad RSFldZA G RFEGFD® ¢KA&A RIGFE A& RSNAGSR
terms the characteristic parameters of the modeled area.
w Level 2 More accurate estimates of losses require madetailed information about the
modeled area. To produce Level 2 estimates of losses, detailed information is required about
local geology, hydrology, hydraulics and building inventory, as well as data about utilities and
critical facilities. This inforation is needed in a GIS format.

w Level X This level of analysis generates the most accurate estimate of losses. It requires
detailed engineering and geotechnical information to customize it for the modeled area. Level 3
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involves establishing new damagerees, which is not necessary for flood hazard analyses,
because those damage functions are well established.

To assess the flood hazard for this Flood Plan, a Level 2defseed analysis was performed for both
general building stock and critical féids. Findings from this analysis are covere@lvapter?.

5.2.2 Sources of Data Used in Hazus Modeling

Data loaded into Hazus included property replacement cost values and detailed structure information
derived from address, parcel, and tax assessor data providéewisCounty. When available, an
updated inventory was used in place of the Hazus defagattsritical facilities and infrastructure.

Replacement cost is the cost to replace the entire structure with one of equal quality and utility.
Replacement cost is based on indusstgndard cosestimation models published in RS Means Square
Foot Coststlis calculated using the RS Means square foot cost for a structure, which is based on the
Hazus occupancy class (e.g., miaithily residential, commercial retail trade), multiplied by the square
footage of the structure from the tax assessor data. Faglsifamily residential structures, the
construction class and number of stories factor into determining the square foot costs.

Flood hazard areas for the 1.§@areffectiveflood were delineated using new FEMA digital flood data
where available (from Dil Flood Insurance Rate Maps) and older FEMA digital flood data (Q3 data)
where digital mapping has not yet been developkeewis County supplemented the Q3 data by
digitizing the floodways and base flood elevations into G&ble5-1 summarizes the soces of data

used in the Hazus model for this Flood Plan.

5.2.3 Flood Depth Grid

An important input to Hazus for modeling flood damage is a flood depth grid, which defines the depth of
floodwater at points covering the flooded area for any given flood event. For this FloodH&aDifice
of the Chehalis Basin provideépth grids tathe Planning Tearthat wereimported directly into Hazus.
The following depth grids were provided:
w 100yearmodeled floodplain

100yearmodeled floodplairwith flood reduction projects
10-yearmodeled floodplain

10-yearmodeled floodplairwith flood reducton projects

Climate changenodeled floodplaifmid-range)

Climate changenodeled floodplairwith flood reduction projectgmid-range)

€ € € € ¢

The depth griddo not include all tributaries into the Chehalis Ritleait have FEMA identified 16@ear
floodplains therefore, the results cannot be directly compared to the effective-1€@r floodplain

Hazus resultsvithin the unincorporated countySee Section 7.1 for more information on the differences
between the floodplain boundaries.

The climate change model is & SR 2y -Nk WS SEYARR 2SOlGA2ya SaildAyYl dAay3
increase. See Section 9.4.3 for more information on the climate change model.
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The flood reduction projects are described in Secfi@r.

To develop the FEMA 18@ar effective Hazus motehe County provided the Planning Team used
digitized effective FIRM data provided by Lewis County to generate a depth grid within Hazus.

Data

Table5-1. Hazus Model Data Documentation.

Source Date Format

Building information for residential, commerciahd Lewis County 2019 Digital (GIS) format
mobile homes (square footage, use description, ye

built, number of stories, garage type, construction

class, building material, foundation type)

Chehalis Basin Finished Floor Analy2617 Update Anchor QEA, 2017 Digital (GIS) format

Watershed Science &
Engineering (WSE)

Building replacement cost RS Means 2019 Paper format
Population data (2010 U.S. Census) Hazus v4.2 SP03 2010 Digital (GIS and
tabular) format
FEMA Effective Digital Flood Insurance Réap data FEMA 07/2006 Digital (GIS) format
FEMA Floothsurance Rat&aps Lewis County 1981, 1982 Digital (GIS) format
Depth grids Anchor QEA 2019 Digital (GIS) format
LiDAR digital elevation modekf@ot horizontal Puget Sound LIDAR 2012 Digital (raster)
resolution Consortium (PSLC) format
Digital elevation model, ttheter horizontal US Geological Surve'Unknown  Digital (raster)
resolution format

5.2.4 Limitations

Loss estimates, exposure assessments and vulnerability evaluations rely lmestrevailable data and
methodologies. However, results are subject to uncertainties associated with the following factors:

w

€ € &g € ¢g¢g

Incomplete scientific knowledge about flood hazards and their effects on the built environment
Approximations and simplificatiomsecessary to conduct a study

Incomplete or outdated inventory, demograph@r economic parameter data

The unique nature, geographic exteahd severity of the flood hazard

Mitigation actions already employed

The amount of advance notice residents ddw prepare for a flood event

FEMA adheres to a protocol for map revision. Understanding that flood hazard areas are
dynamic and constantly changing, FEMA attempts to keep its maps current by adhering to this
protocol. At any point in time a current mamay not reflect current conditions.

These factors can affect loss estimates by a factor of two or more. Therefore, potential exposure and
loss estimates are approximate. The results do not predict precise results and should be used only to
understand reléve risk.
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6.0 LEWIS COUNTY RADPROFILE

6.1 General Concepts

A floodplain is the area adjacent to a flood source such as a river, creek, alluyval I&ce that
becomes inundated during a flood. Floodplains may be broad, as when a river crogsgsreive flat
landscape, or narrow, as when a river is confined in a canyon.

When floodwaters recede after a flood event, they leave behind layers of rock and mud. These gradually
build up to create a new floor of the floodplain. Floodplains generaljyaio unconsolidated sediments
(accumulations of sand, gravel, loam, silt, and/or clay), often extending below the bed of the stream.
These sediments provide a natural filtering system, with water percolating back into the ground and

replenishing groundwatr. These are often important aquifers, the water drawn from them being
filtered compared to the water in the stream. Fertile, fletclaimed floodplain lands are commonly

used for agriculture, commercand residential development.

Connections between dver and its floodplain are most apparent during and after major flood events.
These areas form a complex physical bialogical system that not only supports a variety of natural
resources but also provides natural flood and erosion control. Whereaisseparated from its
floodplain with levees and other flood control facilities, natural, bmlbenefits can be altered or

significantly reduced.

6.1.1 Measuring Floods and Floodplains

The frequencyand severity of flooding are measured using a
discharge probability, which is the probability that a certain
river discharge (flow) level will be equaled or exceeded in a
given year. Flood studies use historical records to determine
the probability of occtrence for the different discharge levels
The flood frequency equals 100 divided by the discharge
probability. For example, the 18@ar discharge hasane-
percent chance of being equaled or exceeded in any given
@SN ¢KS a4l yydz flooFdventeipected 3
to occur in a typical year. These measurements reflect
statistical averages only; it is possible for two or more floods
with a 10Qyear or higher recurrence interval to occur in a
short time period. The same flood can have different
recurrence intervals at different points on a river.

The extent of flooding associated wittbae-percent annual
probability of occurrence (the base flood or 1@@ar flood) is
used as the regulatory boundary by many agencies. Also
referred to as the specidlood hazard area (SFHA), this
boundary is a convenient tool for assessing vulnerability and
risk in floodprone communities. Many communities have
maps that show the extent and likely depth of flooding for th
base flood. Corresponding wateurface elgations describe

DEFINITIONS

Flood¢ The inundation of
normally dry landesulting from
the overland flow of water from
any source.

Floodplaing The land area along
the sides of a body of water that
becomes inundated with water
during a flood.

100-Year Floodplairg The area
flooded by a flood event that has
a onepercent chaee of being
equaled or exceeded each year.
This is a statistical average only; &
100-year flood can occur more
than once in a short period of
time. The onepercent annual
chance flood is the standard used
by most federal and state
agencies.
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the elevation of water that will result from a given discharge level, which is one of the most important
factors used in estimating flood damage.

6.1.2 Floodplain Ecosystems

Floodplains can support ecosystems that are rich in plantaamuhal species. A floodplain can contain

100 or even 1,000 times as many species as a river. Wetting of the floodplain soil releases an immediate
surge of nutrients: those left over from the last flood, and those that result from the rapid

decomposition obrganic matter that has accumulated since then. Microscopic organisms thrive and
larger species enter a rapid breeding cy€pportunistic feeders (particularly birds) move in to take
advantage. The production of nutrients peaks and falls away quiakiyhe surge of new growth

endures for some time. Species growing in floodplains are markedly different from those that grow
outside floodplains. For instance, riparian trees (trees that grow in floodplains) tend to be very tolerant

of root disturbance anderyquick growingcompared to norriparian trees.

6.1.3 Effects of Human Activities

Because they border water bodies, floodplains have historically been popular sites to establish

settlements. Human activities tend to concentrate in floodplainsstreralreasons: water is readily

available; land is fertile and suitable for farming; transportation by water is easily accessible; and land is

flatter and easier to develop. But human activity in floodplains frequently interferes with the natural

function of floodplains. It can affect the distribution and timing of drainage, thereby increasing flood

problems. Human development can create local flooding problems by altering or confining drainage

channels. This increases flood potential in two ways: it@&a G KS aidNBF YQa OF LI OAde
and it increases flow rates or velocities downstream during all stages of a flood event. Human activities

can interface effectively with a floodplaifa G SLJA I NB GF { Sy G2 YAGA3IdndiS GKS
floodplain functions.

6.2 Principal Types of Flooding in the Chehalis River Basin

Stage floodings the most common typgof flooding that occurs in the Chehalis River BaSiage
flooding occurs during periods of heavy rains, and flooding caséastral days after a storrilash
floodingoccursduring the summer with cloudburgype rainstorms, in the winter with extremely heavy
rainfall, or when debris dams the river and suddenly burSiace 1880he Chehalis River Basin within
Lewis County remexperienced flooding ever 4.7 years on averagsv(s County2009h.

6.2.1 Stage Flooding

Stage flooding is largely the result of heavy rain events due to atmospheric rivers, and to a lesser degree
to rain-on-snow events. Atmospheric rivers funri@ige quantities of precipitation in a short time span.

(WA Ecology2017% The magnitude and duration of stage floods can vary significdeggnding on the
guantity of precipitation, where the precipitation is falling, and duration of storm evdrgw/isCounty,

2008). Stageflooding is prevalent in the flat river valley surrounding Centralia and Cheihlise water

rises and inundates large areas of the cities and caurigas that regularly become inundated along

the mainstem Chehalis Riveincludng backwater flooding on Coffee, China, Salzer, and Dillenbaugh
Creekg; typically contain slownoving water. Inundation by floodwaters disrupts transportation routes
such as-b, the main north south transportation route between Seattle and Portlandgf®rvacuation
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of homes and commercial establishments; and can temporarily put sewage treatment plants out of
service. A main line of the Burlington Northern Railroad also crosses the floodplain from east to west on
the Chehalis River near Chehalike traks are subject to damage at various locations during large

floods. The ChehaliSentralia airport is protected by a dike system, but the dikes were overtopped

during the January 19%nd December 200ffood event, closing the airport.éwis County2008).

Figure6-1. The Science Behind Atmospheric Rivers.

The science behind atmospheric rivers

An atmospheric river (AR) is a flowing column of condensed water vapor in the atmosphere responsible for producing significant levels of rain and snow,
especially in the Western United States. When ARs move inland and sweep over the mountains, the water vapor rises and cools to create heavy precipitation.
Though many ARs are weak systems that simply provide beneficial rain or snow, some of the larger, more powerful ARs can create extreme rainfall and floods
capable of disrupting travel, inducing mudslides and causing catastrophic damage to life and property. Visit www.research.noaa.gov to learn more.

A strong AR transports an amount of water vapor roughly
equivalent to 7.5-15 times the average flow of water at the
mouth of the Mississippi River.

ARs are a primary feature in the entire global water
cycle and are tied closely to both water supply and WATER
flood risks, particularly in the Western U.S. VAPOR

CoOoLS

On average, about 30-50% of annual
precipitation on the West Coast occurs
in justa few AR events and contributes
to the water supply — and

flooding risk.

ARs move with the weather and
are present somewhere on
Earth at any given time.

ARs are approximately
250-375 miles wide on
average.

Scientists'improved understanding of ARs has come from

roughly a decade of scientific studies that use observations from
satellites, radar and aircraft as well as the latest numerical weather
models. More studies are underway, including a 2015 scientific
mission that added data from instruments aboard a NOAA ship.

Source: NOAA
6.2.2 Flash Flooding

Flash flooding is flooding characterized by a quick rise and fall of watefrewveintenserainstormsor

debris dams burstindzlooding during the 2007 flood wabaracterized as flash floodimye to debris

that clogged the river, which released as-ao#18-footg I £ £ 2 F gl G SNJ GKI G G ONJ) &aKSF
blockages and ripped through the valley flgbewis County2009H®d ¢

6.3 Major Hood Events

Presidentiabisaster declarations are typically issued for hazard events that cause more damage than
state and local governments can handle without assistance from the federal government, although no
specific dollar loss threshold has been established for these @iclas. A presidential disaster
declaration puts federal recovery programs into motion to help disaster victims, businassigublic
entities. Some of the programs are matched by state programaisCounty has experiencel® flood

61



NOVEMBER 2021 | COMPREHENSIVE FLOOD HAZARD MANAGEMENT PLAN

PERTEET

events since 184 for which presidential disaster declarations were issued, as summarized in6Fable

and many more floods that did not qualify as a presidential disaster declardizdole 61 contains
presidential disaster declarations for the entire county, includintside of the Chehalis River Basin.

wS@ASs 2F (KSaAS S@gSyida KSt La

ARSYGATe

GFNBSGaA

capability to avoid largscale future events. Still, many flood events do not trigger federal disaster
declarationsput have significant impacts on the communities impacted. These events are also

important to consider in establishing recurrence intervals for flooding. The following sections provide an

overview of some of the more significant floods in Baunty.

Table6-1. Presidential Disaster Declarations in Lewis County

DR# Declaration Title Incident Start Date Watershed
185 Heavy raingndflooding December 291964 N/A
300 Heavy rains, melting snowandflooding February 91971 Chehalis
322  Severe stormandflooding February 11972 Chehalis
414  Severe storms, snowmebindflooding January 251974 N/A
492  Severe stormandflooding December 131975 Cowlitz
545  Severe storms, mudslidesndflooding December 101977 Cowlitz
784  Severe stormandflooding November 221986 Chehalis
852  Severe stormandflooding Januany, 1990 Chehalis
883  Severe stormandflooding November 91990 Chehalis
896  Severe stormandhigh tides December 201990 Nisqually
981  Severestorms and high wind Januany20, 1993 Chehalis
1079 Severe storms, high wind, and flooding November7, 1995 Cowlitz
1100 High winds, severe stormand flooding January 261996 Chehalis, Cowlitz
1734 Severe winter storm, landslides, mudslides, and  December 12007 Chehalis
flooding
1817 Severe winter storm, landslides, mudslides, and  January 62009 Chehalis
flooding

4253 Severe winter storm, straighine winds, flooding,
landslides, mudslides, and a tornado

December 12015

ChehalisCowlitz

4309 Severe winter stormd|ooding, landslides, mudslide January 302017 Chehalis
4539 Severe storms, flooding, landslides, and mudslides January 202020 Chehalis
4593 Severe winter storms, straigiine winds, flooding, = December 29, 2020 Chehalis

landslides, and mudslides

Source: FEMAR02%; Lewis County, 2B

6.3.1 2007 Chehalis River Flood

The December 200Chehalis River Flood is the current flood of record for Lewis Caumctys estimated

to have a recurrence interval of 58@arsin the upper watershed and 18gearin the Chehalis and
Centralia areabreakingseveralrecords for peak flowdn the upper watershedear the headwatern
the Willapa Hillsstream flowasmore than double their previous peald more than 6 percent

greater than the current 10§ear flood estimatesThe storm caused flooding records to be set at Grand
Mound, Porter, Doty, and the South Fork Chehgdiging stationsWATERSHER012)
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Cause

An atmospheric rivebrought record rainfall to th&VillapaHills beginning December 1, 20@Hgure6-2
shows a satellite photo of the storm systeBy December 3, 2007ainfall in theWillapa Hillgeached
14-inches of rainfall in 24 hoursetting a record for 2éour precipitation totalsThe streangage in
Doty rose fromthree-feet to thirty-feet in seventeen hourgit one point there was about 1Zeet of
flowing water over Interstate 5.

Figure 62. Satellite Photo of December 2007 Storm System

SourcelLewis County2009b

Damages
The 2007 storncaused an estimated1®6million in damages in Lewis County alofbeLewis County
2007 Flood Recovery Strategy released in Z0@%is County?20098 summarized the followingamage
or destruction

w 1,262residential structureslamaged or destroye(l779 within UGAS)

239 commercial/industrial structureamaged or destroye@L78 within UGAS)
10 fire districtvehiclesdamaged or destroyed

Fivefire district stationadamaged or destroyed

10,077 acres of farmland impacted

4,776 acres of farmlandebriscleanup

227,778 linear feet of fence damaged

1,886 acres of farmland reeeded

1,836 linear feet of ditch cleaned

€ &€ &€ € €€ ¢g¢ge¢g
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1,600 commercial livestoaksposed (400 cattle)

1,655 landslidesnapped (actual number estimated to be-30 percentgreater)
$1524,960 ofdamages taCountyroads

$4,479,000 of damages to state highways within Lewis County
$47,070,000 economic impact from feday I5 closure

26-day full closure of SR 6, ad@-day partial closure with flaggers
$1,513,307 oPort of Chehaligail line and bridge repairs
$346,164 of damages at Chehdlientralia Airport
2,552documenteddrums and containers recovered
793documentedtires recovered

$14,933,782 allocatethb Lewis County from FEMA

$68321,072 allocated to Lewis County from FHWA
$40,338,076 in flood insurance claims

$23,314,900 in SBA loans approved

OB ORI OB OB SN OB ST ST ST ST O OB OB O

The Lewis County December 3, 200Rehalis River Flooding Ev@®sscription(Lewis County, 20@9
summarized the following:

w $45,000,000 in local business inventory losses, damatgesyep costs, andostrevenue
500 rescues were performedsing 25 boats and 7 helicopters

TheBoistfort water system was out of servifm over three months

400 school children were reported to be homeless after the flood

€ € €

6.3.2 Other HistoricalFlooding Events

The following are notable flooding events in Lewis Couxtiyd{onald, 200y
w Decemberl887¢ The earliest significant flood documented in the Chehalis and Centralia area.
w November 190% A rain andvindstormcaused damage to roads, railroad tracks, and mills.
Floodwater may have been the highest iny&ars.
w December19151 S| @& NI Aya Ol dzasS ¢g2NAG adz2Mmy Ay OAGRQ3
residents.Flooding occurred throughout the bas
w January 1918b S A LJ LISNE RSOf I NB Fi22R (G2 0SS g2NRBRG AY
w December 1938 Torrential rainfaldesignated December 1933 as the wettest month in history
andcauses flooding that leads to severe damage or transportation infrastructure.
w December 193¢ Rainfallcauses the severe floodingurrently designated at the 8th highest
flood at the Ground Moungdagng station.
w January 1972 A rainstorm caused an dlme high in Centraliawhich currently ranks as the 7th
highest flood at the Centralia gage statiand the 9th highest flood at the Ground Madin
gagng station. News reportddocument 45 flooding, log jams, and debris floasd declared the
flood to be the worst in history.
w Novembea 1986¢ A storm caused the 4th worst flood at the tipféooding the iterstate,
county roads, and school&.wood treatment plant in Chehalis flooded, releasli®g000 gallons
of improperly storedpentachlorophenol (PCRjreosote, and other hazardous chemical®
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floodwaters that inundated residential neighborhood$e se became a superfund in 1989 and
was delisted in 220.

w 1990¢ Six inches of rain in six dapsJanuaryed to heavy flooding and atime highsat the
time on the Skookumchuck Rivand Chehalis RivefAdditional flooding occurred in February
and November.

w February 1996 Heavy rainfall caused wiespread flooding throughout Washington, and at the
time a record setting peaks on tlgkookumchucRiver and Chehalis RiveVater levels
exceeded the estimated 16g@kear flood, which led Centralia tzegin requiring homes to be
elevatedone-foot above thel996 flood levelsThe flood currently ranks theecondhighest
flood at the Ground Moud gaging statiorand remains the higte flood on the Skookumchuck
River

1 December 200¢ The current highedtood at the Ground Moundaging station.

1 January 2009 Heavy rain caused high flowrsroughoutthe Chehalis River basiifhe flood was
the 5th largest flood in 82 years of records at the Grand Mogadingstation, and the 7th
largest in 71 years at thBoty gagingstation (WATERSHER(Q12)

1 December2015 ¢ Heavy rain causedofoding countywide. Along the Cowlitz, flood was
reported to be the worsskince 200Gescues and road closures due to road dam@de
Chronicle, 2015)

6.4 Location

LewisCounty has significant floodplaiasunty-wide. Within the Chehalis River Badinpdplainswith
detailed studiesare designated along the Chehalis River, South Fork ChehalisBRvEreekSand
CreekLake CreelStearns Creelewaukim River Berwik Creek, Dillenbaugh CredgRoal CreelSalzer
Creek China Creek, Skkomchuck River, Coffee CreakdHanaford CreekThere are severareeks
with approximatefloodplains, andhere are other unmapped flood hazard areas throughout the
County. The hazdrareas range from urban settings around the citie€efitralia, Chehali®e Elland
Napavineto rural areas along themaller tributaries

Several creeks and rivers feed into the Chehalis River vathiearthe cities,creatingconverging
floodinghazarddrom different subwatershedsin Chehalisthe Newaukum River and Dillenbaugh
Creekmerge into the Chehalis Riven the south Dillenbaugh Creek flows through the city on the east

side of 15, creating flood hazards on both sides of the freew@g.the north end of Chehali€oal Creek

and Salzer Creek merge together before crossing unBemid joining the Chehalis RiverS y i NI £ A | Q&
flood hazards include Coal Crestkthe south end, ChanCreek near the middle, and ti&kookumchuck

River and Gha Creek near the north.

Flooding in portions of the planning area has been extensively documented by gage records, high water
marks, damage surveyand personal accountSeveral sources of flood data exisa map the extent

and location of the floodhazard for this planbased on the effective regulatory floodplathe 2006

Flood Insurance Study (special flood hazard areas)usedTo map actual conditionsith more

current data the plan referencediepth grids generated i8019for the 10Gyear flood(similar

boundaries to the 2007 flood), the 18@ar climate change flood, and the-§6ar flood

SeeFigures 6-3 to 6-7 for maps showindpoundaries of the floodplaingsed for this analysiS’hese maps
also include the effective 10¢ear floodplain to demonstrate thiémitations in the ability to compare
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the data. While viewing these maps, it is important to understand timaseveral areas the boundaries
of the floodplains appear similaHowever, this is due to floodwaters reaching its lin@nce the limit is
reached mstead of spreading wider, floodwaters get deegdéigure 64 identifies the area dfewis
County that has Digital Flood Insurance Rate MBFdRM) as the effective mapnly thecitiesof
Chehalisand Napavine arentirely covered by the DFIRMs.

Figure6-3. 100Year Effective Floodplaiwith Floodway:.
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Figure 64. 100Year Effective Floodplai(DFIRM)with Flood Zones.
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Figure 65. 100-YearModeled Floodplain.
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Figure 66. 100-Year Climate Change Floodplain.
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Figure 67. 10-Year Modeled Floodplain.

6.5 Frequency

Floods are commonly described as having-a 8@, 100, and 508year recurrence intervameaning

that floods of these magnitudes have (respectively) a 2Q 1-, or 0.2percent chance of occurring in

any given year. These measurements reflect statistical averages only; it is possible for two or more rare
floods (with a 106year or higher regrrence interval) to occur within a short time period. Assigning
recurrence intervals to historical floods on different rivers can help indicate the intensity of an event
over a large area.

The rivers and other perennial streams in Lewis County follomnanal cycle, with peak flow from

November to February. There have been no documented floods in May, June, July, or August, and only a
few floods in March, September, and October. The National Weather Service (2021) provides historical
fiver flow data attis gages throughout the watershed. Historical crest data on their website begins in

70







































































































































































































































