EheNature@ Using Coastal Vulnerability Assessmer
e Results for the Shorelines of Pacific ar

Washington
Grays HarboCounties

A Practiti one

S

Photo Credits: Top- ©Keith Lazelle; Bottom- © Benj Drummond




Table of Contents

PUIPOSE. ...t e e e e e e e e e e e e ree 1.
2 7 T3 (o | {011 Lo 2
ChallENGES ... e 2
SOIULIONS. ...ttt e et e e e e e e e e e e n e e e e 4
MOAEI DESCIIPLION. ....eeeeeeei et e e eeeneb bbb e e e e e e e e e e e e e e e emmreeeeeees 6
Y o] o] (o - T o PSP 6
S (00 1Y A - OSSP 6
HEDITAE DALAL.....eeeieiiiiiiee e e 7
Description of Model RESULLS..............ooviiiiiiiiieee e 8
RESUILS. ...ttt eenr bbb r e e e e e e e e e as 10
PACIfIC COUNLY.......ooieiiiiiiiiiici e e e errn s e e e e e e e e e e e e e e e e e aeene s 10
Grays HarbOL........ooo e 14
How the Model Can Be USEd.........oooiiiiiiiiiiiiii e 18
Shoreline Planning COMMILIEES.............uuvuuiiiiiiieeeeeee e eeeeee s 18
COUNLY PIANNELS. ... eeeea et e e e e e e e e e e e e e s 18
Restoration PracCtitioNerS............eeviiiiiiiiiiieeei e eeei e 18
Do B K= o] o T PP TP 19
ApPPENdiX A: METNOUS. .......i e aeeeas 21

R B O N CES. ..ttt et amee e e e e e e e e e e e e e aam—r e e a—. 23



Purpose

Big storms, strong waves, and the erosion and inundation that they brithggarermfor Wa s hi ngt on 6 s
coastline In this dynamic environmentpastal habitats plagvital role, anchoring shorelines and
protectingcoastal residents, their properand infrastructurérom adverseampacts. However, in a

changing world where sea levels d@sng and habitats are under pressure by human development,

coastal communities are at a greater risk to coastal hazards. It is important for coastal communities to
understand the vulnerability of their shorelines and the importance of coastal haliitfsrto

development decisions and increase coastal resilience.

The purpose of this document is to provide clear guidand@rfmys Harbor and Pacific County how to
view and interpret outputsf theNat ur al C a pniegraed VaRiation obEoirdnsiental
Services and Tradeoffs (INVEST) Coastal Vulnerability mofleé Nature Conservancy of Washington
(the Conservancy)sed the modéb:

1. Identify coastlines vulnerable to erosion and flooding due to storm surge and waves, and
2. Highlight areas where vulnerability reducedlue to the presence of natural habitats.

Washingtondéds Shorehtcpnpar Mgragemant i Aemdevelopidnth c at e a
to avoid the need for future shoreline stabilizat
(WAC 17326-231).TheInVEST Coastal Vulnerabilitynodelis one tool that communities can use to

generate information in supportafhievng these goals. Specificallthetool will allow communities to

view the existingrulnerability of the shorelingdentify where strong buffers are créldo maintaining

the shorelinghighlight where to minimize development impacts through mitan, andchoose where to
conductrestoration to enhance ecological functions.

The map layers that we have generated fronCteestalV ulnerabilitymodelfor Grays Harbor and

Pacific County ar@resented here ardailable online otheC o n s e r \Ceastal Redilgence Web
PortalfiRegional Planning Applicatiod Additional information can be found@dheCons er vancy 0 s
Coastal Resilience webpage
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http://www.naturalcapitalproject.org/models/coastal_vulnerability.html
http://www.naturalcapitalproject.org/models/coastal_vulnerability.html
http://maps.coastalresilience.org/pugetsound/
http://maps.coastalresilience.org/pugetsound/
http://coastalresilience.org/project/southwest-washington/
http://coastalresilience.org/project/southwest-washington/

Background

Challenges

Washingtold s s o wdadt i&/®ulsjedb inundation and erosional hazards that pgbseas to coastal
communitiesThe sandy beaches and bluffs of Pacific County and Grays Hadwumtyare particularly
vulnerable to erosiodue to indirect effects dfuman activities and natural weather pattelfas.
exampleconstruction of dams aihe Columbia Riverandjettiesat its mouth haalteredsedimentiow
and hydrology of the Columbia Rivbttoral cell. The result is a lack afedimento replenishbeachesis
they erodeErosion of bluffs and shorelines is further intensified dukhdlifio periodsandlargestorms
when sedevelsare higheand wave aabn is strongen In southwest Washingtoryitical erosion sites
along the outer coast include Ocean Shores and Wef&axts Harbor Counjyand Cape Shoalwater,
Leadbetter Point, and North Je(Bacific County.

Unlike sandy beachemdbluffs that undergo rapid changestuaries ara transitional buffer between
land and sedn southwest Washington, th@érays HarboestuaryandWillapa Bay Pacific County)
receive sediment from surrounding rivers and stre@meng winter, sediments flow into the estuaries
andare trapped isaltmarsh channgb In summer, sedimentzereleasd from the channels, but then
trappedagain, this timdy eelgrass meadows tideflats. However, sorm eventghat bringsurge waves
andhighriver flow canstill lead toinundation and erosion both theGraysHarbor estuary and Willapa
Bays
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As global climate changes, rising seas on top of storm surges and high tides will intensify flooding and

erosion in coastal regiond. he Nat i onal Oceanographic and At mosph
mid-level sea level rise projectiorier the southwest Wastngton Coast range from2l cm by 2030, 8

73cm by 2050, and 1289 cm by 2100 based on a series of future greenhouse gas emission sgenarios.

An increase in sea level may cause declines in coastal habitats like eelgrass beds that depend on a narrow
optimaldepth rangeand saltmarshes that need room to migrate inl@decline in these protective
habitatsmayfurther exacerbate the impacts of erosion and flooding.

Theouter coast of Washington hidmis faravoided many of the negative impacts associaitd
extensivepopulation growth and urbanizatidfor existingdevelopmers, amoring (e.g. sea walls,

jetties, breakwaters, and groins) asedasonesolution to contrbcoastal flooding and erosiowhile
thesehard structuremay be necessary to prevent damage to existing developmenrdyéheystly to the
property owners and communities charged with mitigation. For example, the jetty that once guided sand
to feed Ocean Shores stopped receiving enough sediments to supplytthe @ s , rbselting ih sewere
erosion In response, property owndrad to pay $500,000 to build 860 ft. seawall to protect their

homes from erosion, and then another $100,000 to place sandbags and geotuizkthe seawatib

prevent further esion. Today,evenwith seawalls and geotubebe areastill experiences high level of
erosion and inundation.

Shoreline armoring can also famegative ramifications agcosystermby degradingurrounding
vegetatiomndecological functionsas well aslteringsediment trasport,hydrology, and channel
movement (WAC 1726-231).Additionally, hardened shorelinesan preventhe shoreline from
retreatingnland as sea leverise leading to los of coastal habitats (Figurg.1

Now, more than evecommunities should consider their vulnerability to flooding and erppratector
restoreimportantbufferinghabitas that be cost effectivand reliable solution to hardeningloreline
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Figure 1. Certainsaltwaterecosystemge.g.wetland3 canmove landward as sea levels risbe ability of a habitat
to move landward depends on several fadtmteidingthe presence of physical obstacles preventing the subtidal or
intertidal habitat from migrating.
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https://tidesandcurrents.noaa.gov/publications/techrpt83_Global_and_Regional_SLR_Scenarios_for_the_US_final.pdf

Solutions

Coastal communities are increagly interesédin usingnatural habitats and soft stabilization methods to
maintaincoastakesiliencein the face of a changing environmenhe National Oceanographic and
Atmospheric Administration (NOAA) define®astal resiliencasii b u i | d i liy@f atcdmenungylioi
bounce back after hazardous events such as hurricanes, coastal storms, and fagbdirtan simply
reactingoeto i mpacts. 0

A critical piece of resiliences maintaining thesteady stream of benefits thealthy coastal habitats
provide to communitied-or exampleestuarinéhabitats(e.g.,eelgrass bedsaltmarshegyster reefs
protect coastandreduce erosioby dissipating wave energy and trapping sedimehike alsopurifying
waterand generatinghelter and nursery grounds faronomically importarfish and shellfistspecieso

Terrestrial coastal habitas.g.,vegetationforests,dune$ alsoreduceerosion by stabilizing sediments
and reducing storm surgeéhile alsoserving as critical habitat for wildlife, space for recreation and
tourism,andstoring and sequesteriegrbomn.; Together, theshabitats on land and in the waferm a
living shorelinethatprovidebenefitsboth hunans and the environment (Figlte

Habitat protection and restoration provides economic returns because of the ecosystem services that
natural systems provide. In southwest Washington, estimates of the value of services provided by
nearshore ecosystems range from $313 million to $3.bmitler year for Grays Harbor County and $985
million to $4.4 billion for Pacific County.12 In addition, natural habitats are more cost effective

solutions than armored shorelines for shoreline protection because natural habitats can grow stronger with
time, adapt as sea level rise, and restore themselves after storms.

To learn more about thele that natural habitats play in protecting infrastructure MstA A0 s Gr een
Infrastructure website

Maritime
Dunes and Vegetated Oyster and Barrier Forestsls_h_rub
Beaches Features Coral Reefs Islands Communities
Benefits/Processes Benefits/Processes Benefits/Processes Benefits/Processes Benefits/Processes
Breaking of offshore Breaking of offshore Breaking of offshore Wave attenuation Wave attenuation
waves waves waves and/or dissipation and/or dissipation
Attenuation of Attenuation of Attenuation of Sediment stabilization Shoreline erosion
wave energy wave energy wave energy stabilization
Slow inland Slow inland Slow inland Soil retention
water transfer water transfer water transfer

Increased infiltration

Figure 2. Army Corps of Engineeraxamples of natural habitaségd how theyouffer shorelines from storms
prevening inundation and erosioms
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https://coast.noaa.gov/greeninfrastructurevis/?utm_source=Media&utm_medium=Announcement&utm_campaign=GreenInfrastructure
https://coast.noaa.gov/greeninfrastructurevis/?utm_source=Media&utm_medium=Announcement&utm_campaign=GreenInfrastructure

TheWashington StatBepartment of EcologgEcology)encourages counties to avoid shoreline armoring
and prevent the loss of shoreline ecological functiSpgcifically, Ecologysugges the following

practices:

1 Prohibit uses [within the shoreline] that are not water dependent or preferred shoreline uses.

1 Require that all future shoreline development, including wag@endent and preferred uses, is
carried out in a manner that limits further degradation of the shoreline environment.

1 Require buffers and setbacks that reduce the impacts of developmkatstioteline
environment.

1 Develop policies and requirements for restoration.

1 Require mitigation sequencing to first avandpacts [to habitat altogethers.

Spatial modeling tools can help communitegrisks of coastal hazards both now amthe future The
INVEST Coastal Vulnerability model @ne tool that cahelpcommunities understarftbw their
shorelines argulneralte to storms and the role that habitat plays in buffering shorelinestheimpacts
of erosion and inundatioffhe mapping resulfgresented here cdre used t@ssist communitieadhere
toE c o | ashlpreline planninguidelines The results can be ustxinform the creation of policies and
regulations on buffers for local developm@lans, educate developers and homeowners on the
importance of coastal habitats for shoreline protectiot guide restoration activities.

© David Ryan

The Nature Conservancipril 2017 5



