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ABSTRACT

SOCIAL SCIENCE RESEARCH T®IELP ADVANCE
REGIONAL COORDINATION AND COLLABORATION OF SEA LEVELRISE
PLANNING AND ADAPTATION ON HUMBOLDT BAY

Kristen OrthGordinier

Humboldt Bay is experiencing the fastest rateetdtivesea level rise in
Californiaand is likely toexperience severea level riseSLR) flooding within the next
two decadesThe Humboldt Bayshoreline iowned andjoverned by a patchwork of
entities with different missions and jurisdictiosscoordinationof SLR planning will be
critical becaus@looding ofhydrologic areas from tidal iers can cross political
boundaries. The goal of this projegisto conduct social science research that can
inform and advance the development of regional coordination and collaboration related to
SLR in Humboldt Bay To do this, | utilized anixed-methals social science research
approach of semi structured interviem=46), a survey(n=107), and document review
to gather information on peopleds knowl edg
SLR planning and adaptation

The datandicatead that coastal professionals on Humboldt Bgyeel that SLR is
a neaterm issueand acknowledgka need for regionatoordination butid not havea
clear directiorfor how to coordinate cross jurisdictional SLR issusspondents
identifiedgovernance lgallenges to regional SLR planning and adaptatiatincluded a

lack of resourcesnstitutional and philosophical differences, and competing priorities.



Responses indicated thatveronmental regulation provideéboth challenges and
opportunitiesBehavoralrelated challenges and opportunitreged by study participants
includedleadership, trust, anaersonal acceptance of SLR as a phenomdResponse
alsosuggestdthatengagemenf the public by coastal professionals has been minimal
and will needmprovement in order tachieve morequitable adaptation strategi@uis
study contributes teesearctonthe social and policy dimensions of regional planning
and coordination for SLR adaptatiand helpgo inform local, state, and federal

governmenbf the challenges faced by coastal California communities
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1.0INTRODUCTION

Humboldt Bay in California, USAs the second largest estuary and bay in
California, and the bay and its surralimg watersheds are horteinvaluable natural
resources and numerous threatened and endangered dpaniésldt Bay is also home
to around 65,000 peopbnd provideemploymentand recreational opportunitiésr
thousands mord&kesearch shows thaukhboldt Bayhas been experiencing one of the
fastest rates aklative SLRin the entire statdue to tectonic subsidence and other
natural factors that cause the land to lower in elevdtiaind, 2015; Patton, Williams,
Anderson, & Leroy, 2017Members of th&California Coastal Commissidrave
described Hu mb adrodfdr sed & w e a(Weinfiety, 2GR )Dud to
imminent and forwardooking needs to adapt, Humboldt Bay serves as a model region,
providing valuable SLR adaptation learning opportunities for other coastal communities
in the state and at large

Local studies show that with one meter of SLR, 12,167 acres oatandd
Humboldt Bayis vulnerable to tidal inundatigihaird, 2020) Much of this area is
currently protected by natural artificial shoreline structures, some of which are highly
vulnerable to being breached or overtopfleard, 2013, 2020)EXisting protective
shoreline structures are governed by different jurisdictions and cross lands with different
ownership. Because the shoreline varies in elevation and rising water can inumggate lar

areas regardless of land ownership or jurisdictional boundaries, Humboldt Bay
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stakeholders will need to consider impacts beyond their immediate control and find ways
to coordinate adaptation strategies.

Research on SLR to date in the Humboldt Bay regi&s focused on biophysical
aspects, such as how much land or development will be inundated. But SLR is just as
much a social, political, and economic challengee Humboldt Bay community will
need to address not only thephysical impacts of SLR, baiso the socialpolitical, and
economicchallengesn order to make reasonable and equitable decisions. While there
have beelncreasingcalls for social science research related to SLR, this field is still
developing. Most existing research has focused on the values and perceptions of residents
of communities threatened by SI(Roser, 2012; Yusuf, St. John, Covi, & Nicula,

2018) To date, there is a small, but growing, body of literature exami8icig
adaptatiorgovernance igpecific communities and how those communities and
stakeholders are coordinating with neighboring jurisdictions affected by the same body of
water.

The goal of ny project is to explore context, barriers, and opportunities related to
the coordination o8LR planning and adaptation in Humboldt Bay and to help inform
future planning and coordination effortdentifying the best framework to manage and
adapt to SLR mst draw from the views and perspectives of the different individunals
entitiesinvolved in coastal resource managementhenBayandthose whacan directly
influence solutionsl. collectedsuchinformation from coastal professionals by
conducting 46 emi-structured interviews and an online survey with 107 responses to

explorethe followingresearch questions:



(1) How haveHumboldt Baystakeholders experient@nd perceivedast and

current SLR planning efforts and other collaborative efforts?

(2) What are opeprtunities and challenges for coordination among the diverse array
of entities and stakeholders that will be affected by SLR on Humboldt Bay?

(3) How can social science research about SLR planning inform regional
coordination and collaboratidowardsSLR adapation and planning on

Humboldt Bay as well as in other regions?

Social science research related to SLR can shed light on vulnerable communities,
governance, and planning in order to help communities adapt to chauinyisigal
conditions The successfutoordination of adaptation strategasoss jurisdictionsn a
regional basis idependent othe interactions between individuals and communities.
Social science research can help inform regional coordination effortsgrigiht the

importanceof addressingcollective impacts from SLR and SLR adaptation actions.



2.0LITERATURE REVIEW

SLR poses many risks to ecological, economic, and social systems in much of the
world, including CaliforniaThe State o€alifornia has released numerous studies on the
physical impacts projected to occur due to SLR, including the Ocean Protection
Councibs St ate of California SLR Guidance 1in
which outlines the St a(©oedn$rotbcios Courmily 2018) ab |l e
In addition to information on physical impacts, these reports highlight the need to adapt
to changing condition® reduce impacts to coastal communities. Generally, adaptation is
categorized into three options: protection of an asset from impact, accommodation of
regular impact or disruption to an asset, or relocation of an asset to prevent impacts
(Petek, 201p Statepolicy guidancealsohighlights the need to coordinate SLR planning
and adaptation between state and local governments as well as between local stakeholders
(California Natural Resources Agency, 2012; Petek, 2019; Cal OES, 2020; California
Coastal Commission, 2018, 2020, 2021)

While there are examples of crgssisdictional coordination in other fields such
as wildfire or watershed management, there are fewerpgarar studies related to the
coordination of SLRadaptationand more specifically, information or advice for local
government®n how tocoordinate planning and decision making$@R adaptation
actions that could impact neighboring jurisdictioHsimioldt Bay is an idedbcationto
conduct a social science project about regional gursslictional coordination due to

the numerous state and local entities that have overlapping or bordering jurisdiction, the



lack of topographic structural divides.g.,mountains, bluffs, gullie)etween
jurisdictionsthatwould restrict the movement of water, and the interconnectedness of
infrastructure such as transportation, water, power and telecommunicaifats,
traversegurisdictional boundaries to serve multiple communities.

Scholarskp suggests thaegionalSLR in Humboldt Baycanbe consideredsa
both acascading and compounding risk; it is cascading because its impacts cross over
to other domains/boundaries and it is compounding due to the interaction of multiple
hazarddMoser, Finzi Hart, & Brown, 2018; Lawrence, Blackett, & Cradétdaly,

2020) RegionalSLRhas al so been described oaendivul net
local disruption creates regional impactgslh d fAadapt at i @n whretne rl dbecpad
adaptation actions impagiteneficially or detrimentallythe adaptive gaacity or

vulnerability of other jurisdictionandactors within the regio(Lubell, Stacey, &

Hummel, 2021)

These compounding and cascadinggjr vulnerability and adaptation
interdependencies, can create fAcollective
avoided by an individual jurisdiction can positively or negatively affect other
jurisdictions(Lubell et al., 2021and requirerossscale and transdisciplinary approaches
to address potential social, economic, and ecological imflaetoorme, Kidwell, Hagen,

& Stephens, 2016; Javeline, 201%herefore, more research on cry@ssdictional
coordination processes and governance systewesrranted to help advance SLR

planning in the Humboldt Bay region.



2.1 Frameworks forStudying SLRAdaptationPlanning

Researchers have developed various frameworks for studying complex, non
linear, iterative, multvariate adaptation processes and diagnosing challenges and
barriers to SLResilience A notable approacts the sociakcological systems (SES)
framework whi@ helps scholars identify, organize, and describe attributes of resource
governance institutions that can influence collective action and the sustainability of
sociaecological system@strom, 2007, 2009; Partelow, 2018)is interdisciplinary
frameworkallows for theconsideationofi nt er acti ons and outcomes
resource ung resource systengovernance system, and users/actors, as well as the
effects of social, economic, and political settings within the system being sthidjace(
1).

Social, Economic, and‘ Political Settings (S)

\
: Resource Governance !
E System = » System !
™ ] \\ . v I
. (RS)W . R | ,,e/,(_GS) :
il Interactions (I) — Outcomes (O) i
! . E i
(] / Y  J—— . o
s Resource Units 'a Users !
i (RU) (U) :
=5 Direct causal link LT Feedback ----»

\J
Related Ecosystems (ECO)

Figure1: Multitier SES framework with four subsystems: resource units, resource
system, governance system, and users/actors (Ostrom 2007).
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Researchers have adapted the SES framework to study climate change and SLR
adaptation plannigy. For example, Moser & Ekstrom developed a systematic framework
to identify barriers to climate change adaptation by focusing on interactions of actors,
governance system, and the managed system, within the context of various stages of
adaption decisiomaking and implementatigiMoser & Ekstrom, 201(igure 2.
Lubell et. al. translated the SES framework to identify governbaceersrelated to SLR
in the San Francisco Bay Ar@aubell et al., 2021Figure3). They utilized semi
structured interview workshoys, and participatory research to uncover structural
governance and behavioral barriers to collective action. | used elements of Ostrom
(2007, Moser & Ekstrom(2010, and Lubell et. ali202)6 s f r amewor ks t o

analysis and present my results, focusing on governaot and systenmteractions.

Context

Governance & larger human and
biophysical environment

Figure2: Elements of a diagnostic framework forderstandig climatechange
adaptation barriers (Moser & Ekstrom 2010).



Social, Economic, and Political Settings

Governance System

Components:Institutional

Structure
Methods: Qualitative Case Study

Outputs:Structural Barriers to
Adaptation

Outcomes
Vulnerability
Adaptive Capacity
Resilience

Interactions Adaptation Strategies

Cooperation Protection
Learning Accommodation
Bargaining Retreat

g - - A - - - -

’ \ Users/Actors
Components: Policymakers and
' \ Communities

&5 ~ Methods: Qualitative Case Study

Outputs:Behavioral Barriers to

Adaptation

Related Ecosystems

Figure3: SES framework modified for SLR adaptation (Lubell et. al. 2021).

AActors, 0 fusers, o0 or fAstakeholderso re
people, who use r@source or could directly or indirectly influence action on that
resource or resource systépartelow, 2018; Lubell et al., 202 oordination of SLR
adaptation planning requires interaction between various acttasaction types can
include activities such dsarning, cooperating, and bargainiiwgibell et al., 2021)The
behavior of actors can contribute to barriers or benefits of &leptation and cross
jurisdictional coordination. Actors function within the context @favernance systein
which shapes responsibility and leadership for SLR planning and adaptation project
implementatior(Moser & Ekstrom, 2010; Waters, Barnett, & Pulestdit £ Lubell et
al., 2021) The governance system includes variables that can contribute to or decrease

barriers to regional adaptation planning and coordination based on how it governs



coordination, decision making, and implementation within and agmssnments or

agenciegLubell et al., 2021)

2.2 Challenges t@oordinatedCoastalAdaptationandPlanning

Researchers havweentified many challenges to regional coordination and
adaptation planning that are related to actors and governance systems. For example,
governance challenges can arise due to the level or amount of interaction and
communication between actors withimdeacross organizatioiigord & King, 2015; John
& Yusuf, 2019; Moser & Ekstrom, 201he structure for collective deaisi making
(Ford & King, 2015) the level of clarity around responsibilifiyord & King, 2015;

Waters et al., 2014pr the types and amounts of conflicting objectives between actors
(Ford & King, 2015) Other governance and actor related challenges include:
1 Lackingresources and fundinord & King, 2015; Measham et al., 2011;
Moser & Ekstrom, 2010; Moser, Finzi Hart, Newton Mann, Sadrpour, &
Grifman, 2018; Picketts, 2018)
1 Lacking useful or r&vantscience oencounteringincertaintyin
interpreting datgBedsworth & Hanak, 2010; Ford & Kan 2015; Lubell
et al., 2021; Measham et al., 2011; Moser & Ekstrom, 2010; Waters et al.,
2014)
1 Lacking efficient community engagement that leads to sujort
adaptatior(Ford & King, 2015; John & Yusuf, 2019; Lubell et al., 2021

Picketts, 2018; Waters et al., 2014)
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1 Conflicting policy goalgBedsworth & Hanak, 201Qubell et al., 2021,
Waters et al., 2014)

1 Prioritizing shortterm political goalfMeasham et al., 2011; Moser, 2005;
Moser & Ekstrom, 2010; Picketts, 2018; Waters et al., 2014)

1 Lacking or inconsistent leaderst{ford & King, 2015; Lubell et al.,
2021; Moser & Ekstrom, 2010)

1 Conflicting attitudes/valueamong actors/stakeholdgdohn & Yusuf,
2019; Kettle & Dow, 2014b; Moser & Ekstror2Q10; Moser, Finzi Hart,
Newton Mann, et al., 2018)

According to California coastal professionals surveyed asp&@tof i f or ni ad s
Fourth Climate Change Assessmeduanding for planning and implementation as well as
insufficient staff resources were top coastal adaptation barriers in 2011 an(VR3Es,
Finzi Hart, Newton Mann, et al., 2018 esourceonstraints can lead to longierm
problems such d@®cusing ornshortterm fixeswithout longevityor loss of institutional
memory(Measham et al., 2011; Picketts, 2Q18hother adaptation and planning
resource challenge &torslacking data or technical expertidaubell et al., 2021)
Plannes, for exampleare often missing useful or relevant information neddesipport
climate adaptatiodecisionmaking(Ford & King, 2015; Lubell, Vantaggiato, & Bostic,
2019; Measham et al., 201ds) lack the capacity to understand or translate the
information(Bedsworth & Hanak, 2010; Waters et al., 2014)is data gap carsa
constrain public engagement due to the miscommunication or misinterpretation of

information(Moser & Ekstrom, 2010)Effective communication is essential in helping
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garner public trust and support and promoting a coordinated adaptatior{Jffort&
Yusuf, 2019; Moser & Ekstrom, 2010; Picketts, 2018)

Various aspects of policy and permitting can produce barrie€@kRoadaptation.

In coastal California, implementation plfiysicaladaptatiorprojectsrequires

coordination and permit approval from multiple agencies which can take considerable
time and finding (Lubell et al., 2021)Policies carengendeconflicting goalswhich can
cause community tension and planning delays, such as development restrictions in risk
prone areashat struggle to find balance between current economic losses and future
safety concern@Bedsworth & Hanak, 2010Additionally, many current state and federal
regulatiors are basedn a historic status quo that cannot be maintained with climate
changgBedsworth & Hanak, 2010)f the pace of adaptation is limited by resistance to
change or is subject to lengthy and costly legal battles, it may not kedthupevpace

of climate changéBarnett et al., 2015; Watersadt, 2014)

Although climate change adaptation is identified by many planners as an
important issue, local governments often prioritize other more immediate issues or
political agendagMeasham et al., 2011; Moser, 2005; Picketts, 2018; Waters et al.,
2014) In a surveyonducted in California in 2011 and 2016, over 50% of coastal
professionals identified that a barrier to coastal adaptation was that most of their time was
spent dealing with other current pressing isgiMsser, Finzi Hart, Newton Mann, et al.,
2018) Adaptation planning can be seen as a-t@nm issue that can be delt with in the
future to accommodate shderm pressing issues that could serve political agendas

(Picketts, 2018)Although a low perceived risk alimate change events can hinder
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planning(Kettle & Dow, 2014b, direct experience with those events can increase the
importance of adaptation action for act(BgrrangFord, Ford, & Paterson, 2011; Cain,
Gerber, & Hui, 2020; Ford & King, 2015)

Leadership, eithergtitical or in any other position, is another critical component
of SLR adaptatiorfFord & King, 2015; Lubell et al., 2021; Measham et al., 2011; Moser
& Ekstrom, 2010)Without a spedic dedicated job position or a mandate requiring the
initiation of adaptation planning, consistent leadership becomes even more critical for
maintaining momentum over the long period that planning is likegded taccur
(Moser & Ekstrom, 2010However informal leadership can sotimaes lead to
challenges if an actor does not havertfsources oauthority to makenformed
decisions or implement adaptation strate@iBsrnett et al., 2015; Bedsworth & Hanak,
2010; Measham et al., 20111

Planners and government employees working on SLR issues are in positions of
leadership to directly influence policy and development decisions as well as public
outreachKettle & Dow, 2014b)However, scholarship shows that deciding on
adaptation strategies or implementing adaptation measures can be detay@d du
di fferences in actordés perceptions, values
(Bodin & Nohrsted, 2016; J. Ekstrom, Moser, & Torn, 2011; Kettle & Dow, 2014b;
Otto-Banaszak, Matczak, Wesseler, & Wechsung, 2(Rélationships between actors
and the roles of actors can significantly facilitate or constnaiasjurisdictional
coordinationin socid-ecological system@arnesmauthe, Arita, Allen, Gray, & Leung,

2013; Moser, Finzi Hrt, Newton Mann, et al., 2018)ctors with similar beliefs are
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more likely to maintain closer relationshignd form coalitiongHenry, Lubell, &
McCoy, 2011) On the other hand, planning miag hindered by a lack of trust between
actors or perceived differences in val(sttle & Dow, 2014b)which can lead to a lack
of consensus in decision making related to adaptation straf@ghes & Yusuf, 2019)
Studying perceptions and mental models of local actorgéamm decision making and
foster consensus buildifi@ennett, 2016; Ford & King, 2015; Ot®anaszak et al.,
2011) Therefore, in order to advance SLR planningprporatingorocesses to
understand actods at t i t u d eandinaorporatifigiis ihformatjos into
coordinated adaptation planningalso very important.

Successful examples of regional coordination have shown that coordinated
adaptation planning requires continuous interaaiostaff and networks that support the
flow of information(Margerum & Robinson, 2015)Vithout actors to bridge
jurisdictional boundarig isolated planning could lead to maladaptatimihn & Yusuf,
2019) Efficient coordination between disciplines, decision making authoritisst as
owners, and vertical levetd governmenallows for resource ahinformation sharing,
open and transparent communication, and builds consistent leadership anehiolst
would all help to overcome some of the barriers to adaptation planning and contribute to
enhancing community resilien¢Bizikova, Crawford, Nijnik, & Swart, 2014; Guerrero,
Mcallister, & Wilson, 2015; Kettle & Dow, 2014b; Measham et al., 2011; Moser, 2005;
Mukheibir, Kuruppu, Gero, & Herriman, 2013)

This study aims to provide informan for Humboldt Bayandother coastal

communities andb contribute tahe scientifiditerature oncrossjurisdictional
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coordination ofSLR adaptatiorplanningHu mb ol dt Bayés wunique | an
interesting backdrop for studyir®R adaptatiofbarriers and opportunities perceived by
local coastal professionals, especially since coastal professionals in the region have been
working on SLRrelated work for over a decadathout topdown mandates from the
state or federal governmeifithe State of @lifornia has recently devoted many resources
to SLR and climate change planniagd thisstudy provides examples of the types of
challenges faced by a rurarthern Californicommunitywith a relatively smaller
economy and lower land valudggnother argerurban coastal California communitjes
such as San Francisco or San Diefjte land around Humboldt Bay is largely
agricultural and natural resourc@ghich differs from some urbanized areasviding

unique perspectives amdntext for natural resoce planning and regulation.
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3.0METHODS

To explore the human dimensions of SLR adaptation and planning on Humboldt
Bay, | conducted mixedhethod social science research using documnestew, sem
structured interviews, and an online survey with individwestal professionals
connected to SLR on the Bay. Data were analyzed using quantitative and qualitative

social science research techniques.

3.1 Study Site: Humboldt Bay

Humboldt Bay also known asVigi in the Wiyot Language, is located in Northern
California, USA and is part of Figued, Wi yot
Figure5). Currently surrounding Humboldt Bay are the two cities of Arcata and Eureka,
and unincorporated areas of Humboldt County. There are approximately 66,500 people

living, andthousands more working, around Humboldt B&dyS. Census Bureau, 2019)
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At the start of tk European invasion of Humboldt Baground 1850the Wiyot
peoplehad many villages theregion from Little River to south of Fernda{Rohde,
2020).Throughthe genocideof Native people, white settledispossessed Native people
of the land around Humboldt Bagind etween 1870 and 191theydramatically
changed the landscape of Humboldt BBphde, 2020)Settlers constructemilroads
and agricultural lands by dikingraining and restricting tidal inundation in
approximately 90% of all salt marsh habiéabund Humboldt Ba{Laird, 2013) Now
only 25% of the 102nile Humboldt Bay shoreline is natural, such as a beach or marsh,
while 75% of the shoreline contaiagificial structures,includingdikes protecting
private agricultural fields, ripap and fortified waterfront protecting businesses of
industrial areasanda railroad prism that is no longer commercially ufeadrd, 2013
Figure6). Much of the development around Humboldt Bay, as well as most afthe a 6 s
critical infrastructure such as HighwaQ1, water transmission lines, gas lines, and
communication and electrical transmission towers,@ratéd in lowying land and are
protected by dike structures that were built over 100 years ago. The shoreline is also

comprised of a patchwork pfivatelyandpublicly ownedparcels.



19

& W
Y7 City of

\ Arcata
AL x
¢
| \’,‘

Pacific / {
Ocean : :

\

{ ‘ aNa

+
| ! 5
{ | City of 14

\, wee  Natural Shoreline

T ;:"..J_ﬁ - ~ Artificial Shoreline
e Miles

o 0 4 2 3 4

Figure6: Natural and artificiakhoreline segments around Humboldt Bagoreline
locations were determined using the mean monthly maximum water (MMalBAation
of 7.7 feet (NAVD88) measured at the North Spiatistation(data fromLaird, 2013)



20

3.1.1Requlatory Environment

The Humboldt Bay shorle is governed by multiple local jurisdictions. The
three local coastal program (LCP) authoritiestwenboldt County, City of Eureka, and
City of Arcata Additionally, the Humboldt Bay Harbor RecreatiandConservation
District maintains development jadiction up to the mean highater line; authority that
was granted by the State Legislatw€P authorities conduct long range land use
planning, including development and resource protection. Local coastal jurisdictional
authority overlaps with the gtjurisdiction of the California Coastal Commission, which
has appeal and retained coastal permitting jurisdiction within local planning Biga® (
7). The CoastaCommission does not conduct long range planning or land use planning
at the local level, however, does process coastal development permits within its state
retained jurisdiction, which includes Humb
lands, and tideainds, including diked former tide lands. LCP authorities do not have
coastal developmeiurisdiction within state retained permit jurisdiction areas. Land
within the state retained jurisdictiamcludesmo st of Humbol dt Bayés s
of the lard that is vulnerable to tidal inundatiioaird, 2020) Overall, there is no single
entity responsible for improvement or maintenance of HumboldtBay ar t i f i ci al
shoreline; it is a mix gbublic and privatentities who each govern their shoreline with

potentially differeninterests and directives.
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Additionally, mostdevelopmentprotection, or enhancemeambjects along the
shoreline involve potential impact to sensitive coastal resquretandsand wildlife,
which trigges the requirement for review and/or authorizations by additietate and
federal permit agencigse., California Department of FisandWildlife, Regional Water
Quiality Control Board, U.S. Army Corps of Engineers, National Ocean and Atmospheric
Administration/National Marine Fisheries Service, and U.S. &mshVildlife Service).
Therefore, projects along Humbol dt Bayés s
consultation, coordination, and possibly compromise by multiple entities with different
missions and interest.

3.1.2SLR Planning

State emphasis andergight of SLR planning in California generally began in
2008 with Executive Order-$3-08, which required state agencies to consider SLR in
their planning and construction project. Planning for SLR by local Humboldt Bay entities
generally began around 2D1Some of the earliedbcumenteafforts | could find
included the AHumbol dt Bay SLBhowlthapt ati on
Inventory, Mapping and SLR Vulnerability Assessneentst art ed in 2010 by
Associates, McBain Associates, and NomtherHy dr ol ogy & Engi neer i nq
Bay Region SLR Data Synthesiso conducted b
the Humboldt Bay Initiative; and a 20Humboldt State University (now Cal Poly
Humboldt)Department of Environment&8icience anélanagement undergraduate
practicumpr oj ect <call ed Al mplicati onAppandixASLR on

for Compilation Report of SLR Documents and Referencéltonboldt Bay).
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The Humboldt Bay SLR Adaptation Planning Project was a regional effort that
utilized state grant funds to focus on a regional level understanding of existing bay and
shoreline conditions and potential SLR impacts. Researchers found shraifioin is
experiencing tectonic subsidence, so the relative rate of SLR is one of the highest in
California (4.73 mm/yr.JPatton et al., 2014, 2017Additionally, approximately 40% of
the artificial shoreline is equal to or less than 9.74 ft in elevation (NAVB&8)sthus
vulnerable now to being overtopped with high water leveh&s/&om king tides (8 ft), as
well as storm surges and stormwater runoff, wind wavesl(®)} and El Nifio
conditions(Laird, 2013) Therefore, SLR planning not only needs to take into account
future conditions, but alscurrent vulnerabilities from the legacy of dikio€f former
tidelandswhich ae now low-lying areas around Humboldt Bay at risk of inundation
(Laird, 2013, 2015)

A recent study estimateafential economic impactsf SLR on Humboldt Bayo
include: affecting2,686 residentm the three to four footulnerabilityareaand 1,166
buildingsin the eight foovulnerabilityareawhose structure and contents are valued at an
estimated $2.3 billio (Tech, 2019)These estimates demonstrate direct impact to
residents or structures in ShRInerable areas; however, many more people and
businesses would likely be impacted by three feet of SLR due to the vulnerability
interdependence of service systems and utilities around Humboldt Bay. For example, the
periodic closure of critical transpatton corridorgdue to floodingcould prevent or

hinder access to places of employment, public transportation services, schools and
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daycares, and emergency care facilities. Therefore, the indirect impact of SLR would
further exacerbate the economic impdetsby individuals and communities.

Humboldt Bay hashousands of acred low-lying land near the shore thabsts
transportation and utilitinfrastructure and developmentofects in these areas (such as
potential SLR adaptation projects) would reguhe involvement of multiple entities
(local, state, federallribal, public andprivate) with some overlapping authoritidde
plannersand engineermvolved in the Humboldt Bay SLR Adaptation Planning Project
were quick to realize that they cannaamage or protect the shoreline parcel by parcel or
jurisdiction by jurisdiction, rather they nestkto address entire hydrologic units and the
entirety of Humboldt Bay because water libw right overpolitical and jurisdictional
boundariegLaird, 2015) Although theearly plannersecognize the essentibneed to
coordinateSLR planning regionallytheformal large stakeholder planning group of the
Humboldt Bay SLR Adaptation Planning Projditsolved when state funding ran out
around 2016andas ofearly2022,no similar formal coordinatiohody existsAs of
early2022 coordination generallgccursbetween a couple jurisdictions at a time as

needed for specific projects or on a limited basis between a few specific local planners.

3.2Document Review

| collected, reviewed, and collated documents and data related to SLR in
Humboldt Bay to gain insights for SLR coordinatibfound a total of 81 documents,
which | organized into local (n=41), state (n=25), and federal (n=15) categories based on

who comnissioned the report or what type of agency prepared the ré&pgutré8,
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Appendix A Compilation of SLR Documents and References for Humboldt Bay).
Additionally, | collected 11 sources of Humboldt Bay spatial data and identified 10
sources fointeractive SLR viewers. | updated tB8al PolyHumboldt SLR Initiative

Digital Commonslfttps://digitalcommons.humboldt.edu/hsu3lrépository, which is

publicly accessible, with the documents that | found. The repository includes a
downloadable PDF of each documerdgamized by year of publication. | continuously
added documesto the repository as they became available until September 2021. These
documentswhich includenotes/memos from relevaBt.R meetings and workshops,
vulnerability and risk assessments, LoCabstal Plan background information,

ecological and geomorphic studies, policy guidance, and some economic analysis, help
provide insight into past and current SLR planning efforts in California and Humboldt

Bay.


https://digitalcommons.humboldt.edu/hsuslri/
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Figure8: Numberof SLR-related reports and documents found that were relevant to
Humboldt Bay, organized by year of publication (n=81).

3.3Semistructured Interviews

Semistructured interviews are a common social science technique where the
researcher starts with a gealdist of questions, but the format of the interview can shift
depending on the unique interests of the respor{fvting, Eagle, Puri, & Watson,
2010) Qualitative interviewselpexplore questions related to environmental
management and planning, such as SLR, as they provide nuancedu@rdata about
the issue and social system in ques{@nerrero et al., 2015; Thomas, Pidgeon,

Whitmarsh, & Ballinger, 2015) utilized semistructured interviews in order gain an
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understanding of stakehol dersd perspective

efforts.

3.3.1Target Population

In order toidentify potential interview participants, | developed a list of general

stakeholder categories and specific agencies/organizations that have been or are currently

involved in SLR planning, as well as those that might not be involved but have
vulnerable &nd or infrastructure. | worked with my academic and community advisors to

identify specific people from each ageraryorganization to recruit. We generally

defined participants based on the fACoast al

CaliforniaCoasta Adapt ati on Needs Assessment: as
California coastal resource management, conservation, and protection from coastal
hazardé (Moser, Finzi Hart, Newton Mann, et @&018) Informed by this definition, |
approachegrofessionalsncludng public sector respondents from the local, regional,
state, and federal levels, resource managésners, public works engineers,
transportatiorand utility managers, elected affals, as well as representatives of
environmental organizations working on coastal issues, prseatrconsultantsand
academiaAdditionally, I also interviewed &w local landowners that lived and/or
worked on vulnerable propet. My selection bpotential participants was not random
because participants needed to have a moderaighrelative level of knowledge in

SLR planningor the local systen recruited participants through email and asked them

to voluntarily participate in this study.

n
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3.3.2 hterview DesigrandImplementation

After reviewing local SLR planning documents and academic literature on SLR
planning and coordination, | developed an interview protocol and a series of interview
guestions. Then | met with four local professignaho are familiar with local SLR
planning efforts in order to receive feedback on the local relevancy and interest of
guestions. Once my questions were confirmed AggendixB Interview Guide), |
submitted this project tGal Poly Humboldi s | nst i t uti onal Review I
research and received a common rule exemption (Protocel3fLand Protocol #19
163) in February 2020y interview protocol consisteaf introducing myself and
describing my research goals and the interview proo@gagswing the consent formand
answeringheany participanguestions. Ifa participant provided thetonsent, | recorded
audioand/orvideo of the interview; if not, ook notes. | asked participants a series of
guestions about their role and their affiliated organizéioesponsibility in SLR
planning, past experiences working on SigRated work, perceived barriers and
challenges to SLR planning and adaptation,sdeaconducting regional level planning,
organizational needs and strengths, and perceived opportunities for the Humboldt Bay
community to successfully plan for and adapt to SLR. After the interview, if requested by
the participant, | emailed the quotésitt | planned to use for this report to obtain their
approval.

Between MarckOctober 2020, | conducted 46 interviews with participants
representing 29 organizations/individuals. | recruited participants via email and

conducted interviews vidoom or phonelue to COVID19 social distancing policiek.
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only conductedne interview in persooutside Interviews averaged 1 hour 32 minutes
(ranged from 13 minutes to 1 hour 56 minutes, total time 71 hours and 8 minutes).
Respondent affiliations are listedTiable1l; some were associated with more than one
stakeholder group; therefore, the total number is higher than the number of participants
interviewed. Approximately 11% oé&spondents were elected officidlseased dta
collection after | interviewed multiple people from each stakeholder group (except Tribal
Government and Nesovernment Organizations due to unavailability of potential
representatives) and once saturafiomnew information obtained) was achieved
(Charnley et al., 2017)
Tablel: Participant affiliations (some participants represented multiple stakeholder

groups Thereforethe total in his table is higher than the total number of participants
interviewed).

Number of
Representative

Stakeholder Category Participants
City Government 8
County Government 5
State Government 11
Federal Government 4
Tribal Government 1
RegionalDistrict or Association or Special District 3
Infrastructure, Service Provider, and/or Community Services Dis 5
Non-Government Organization 2
Landowner 4
Trade/Business/Industry Group 6
Private Sector Consultant 4

3.3.3Analysis

My research assistants and | utilized the audio recordings to fully transcribe each

interview using Otter.ai (version Pro). To maintain participant anonymity, | randomly
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assigned a number to each participant (e. g
this report. | exported all transcripts to Atlas.ti (version 9.1.7.0) and analyzed them using
agrounded theorgpproach{Martin & Turner, 1986; Newing et al., 201@rounded
theory entails gathering data with an open mind and free of influence from other,studies
in order to build theor(Nevingaedd. aR2010janreaedigr oun
descriptive code groups/themes based on interviesgtipns and inductively coded each
transcript based on commonly noted topics and ideas by linking each code to a participant
guote. As | progressed through transcript reviews, | added additional codes to capture
topics and ideas noted by the participaartd then briefly revieed past transcripts to
modify codes if necessary to ensure consistency between transcripts. After coding every
transcript, | exported the codes and linked quotes to Excel (version 2110)-thesud
organization and development afdings.

| developed 191 codes based ¢g232 quotations, which could be grouped by the
following themes/categories: Adaptation Planning Working Group, Regional
Coordination Ideas, Challenges, Opportunities, Needs, Strengthliscellaneous

Topics (seAppendixC for full code list).

3.4 Survey

Surveys are often used to measure stake
are especially helpful in understandingithpast experiences with and perceptions of
SLR (Thomas et al., 2015 he standardization gfuestions can provide researchers with

specific quantifiable information that can be compared across partic{paveng,
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2011) | designedhesurveyin coordination with the County of Humboldt Planning and
Building Depart ment 6s anBRegulatoryFeamew®K R Coor di n
Feasibility Studywhich beganin late 2020Qin order to directly inform th&easibility
Study. The project team choose thsethod to collect input from a large number of
people in a short timefranand to provide quantifiable data to reviewrajside
gualitative interview data

3.4.1Target Population

Similarto our approah withthe interview participants, we targeted participants
who generally met the definition of ACoast
Coastal Adaptation Needs Assessit{Moser, Finzi Hart, Newton Mann, et al., 2018)
Because participants needed to have a modbrglterelative level of knowledge in SLR
planning and conditions on Humboldt Bay, they were not randomly recruited and
selected. We recruited participants through email, requested their voluntary participatio
in this study and provided no incentiviinrandom sampling and selélection could
introduce areas of bias, bwe sought to combdtiasby developing broad and inclusive
lists of potential participants and by sending several folipvemails remindig and
encouraging participation.

3.4.2Survey DesigmndImplementation

We drew survey question inspiration from relevant literature, other climate
change related surveys conducted in California, and thestemstured interviews |
conducted prior to suey development. Questions consisted of mostly Likeale

guestions and multiple choice and included sliding scales and fill in the blank/short
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answers. Multiple local professionaed my academic advisamsviewed the draft
surveys for relevance andacity. Once the survey instrument was developed, we
obtainedCal Poly Humboldtnstitutional Review Board approval for this project
(Protocol #20148). All participants were provided a consent form at the beginning of the
survey and could only participafehey consented to the terms described fggeendix
D for consent form and survey questions).

We used SurveyMonkey to distribute the survey and collect responsesdeca
online format was suitable for the target population. In-mMay 2021we sent an
invitation to participate in the study via a SurveyMonkey email collector. If an email
bounced or was blocked, we then followed up via email with a survey link. Aber t
weeks we sent another email with the survey link to invitees who had not responded
account for anysurveyMonkey emailthatwere directed to spaor quarantine foldes.
To increase participatiosind reduce selelection biaswe sent reminder emaisch
week either via SurveyMonkey or email and attended public meetings to introduce the
survey during public comment periods. Some participants replied to our email with
recommendations on additional participants and in most cases, we sent a sureey link
those individuals within a couple days of the recommendation. We closed the survey after
approximately one month when we felt the stakeholder representation and response rate
was acceptable.

3.4.3Survey ResponsendCompletion Rate

We sent email invitidgons to 297 potential survey participants and 140 people

responded. Upon closure of the surweg,deeme® 3 set s of responses
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removedhemfrom the dataset because the respondents completed less than 30% of the
guestions, which could skethe results when comparing stakeholder groups. Therefore,
we utilized responses from 107 respondents for this reportelised surveyesponse

ratewas 36%.

R o J e I\ 9o B IR R (1 ‘@iihéc‘i‘ﬁ)&ﬁb‘wn&)é anaQoQ
i Qi n 4 aio®@ T T
0€& OLECE O WWO QQ

On average, respondents answered approximately 81% of the questions. Only
about 12% of respondents answered less than 60% of the questions. Those partial
response rates may be due toldmgthof the survey considering the average completion
time accordig to SurveyMonkey was 23 minutes and 35 seconds, or it may be due to the
technical nature of the questions. Of those respondents who answered less than 60% of
the questions, 50% either Anever or rarely
30% fdiocrcalsl yo work with SLR topics and 20%
with SLR topics. One respondefrom a stakeholder group with a low number of

~ 1

respondent; o mment ed in a short answer box, Al m

contact. o
3.4.4Analysis

We downloaded survey data from SurveyMonkey EBcaosoft Excel file. After
we removed incomplete responses from the dataset, we updated response affiliations by
stakeholder category. Stakeholder categories were developed by the project team,
however a second question asked respondents tadeglfify their agency or

organization. By utilizing selidentified agency/organizations we could update responses
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by re-categorizing them into consistent stakeholtlegoriesThis also allowed for
additional analysis to be conducted based on specific agencies if the sample size was
large enough (n>3). It is important to note that analysis done at the specific agency level
may not represent an official view of the agency/organization respondents work for an
therefores not treated as such. We ran basic descriptive statistics for each survey
guestion using Microsoftxcel (version 2110) and created figures Micro&oitel
(version 2110) and R Core Team (version 2019). Results for survey questions not
included in this report are presentedAppendixE.

3.4.5Respondent DemographiaadCharacteristics

The average respondent was a white coledigcated male, 45 years of age or
older. The vast majority of respondents (78%) were Caucasian/European
American/White; while 4% of respondents were American Indian/Alaskan Native/Native
American, which was the rRemost represented race/ethnicity. Two percent (2%) of
respondents were Asian/Asian American and 2% were Hispanic/Latino/Spanish. No
respondents identified as African American/Black, Middle Eastern/North African, or
Native Hawaiian/Other Pacific island@&iifty-one percent (51%) of respondents were 45
years old orolder{igure9) and 80% had ei t-greduatea Bachel or
(Master/PhD) degred-{gure10). Fifty percent (50%) of respondents identified as male,
37% were female, and no respondents identified as genderqueerlmnaon For all
four demographic questions, approxielgtl21 4 % of parti ci pants cho

answer o or did not answer the questions.
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Respondent age

B4+ years
45-64 years
35-44 years
18-34 years

Prefer not to answer/no response

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
Percentage of Responses

Figure9: Age of respondents (n=107).

Respondent education

Post-graduate degree I ——

Associate’'sdegree

Bachelor's degree I —
|
Some college, no degree I

||

High school graduate, or equivalent
Prefer not to answer/no response I

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
Percentage of Responses

FigurelO: Respondent level of education (n=107).

Respondents representkt stakeholder categories and 47 agencies/organizations
(Table2). State government was the most represented (25 respondents), followed by city,
nortgovernment organizations (NG@nd private sector consultants (12 respondents
each). The only stakeholdeas¢ egory not chosen by a respon:q
l ndustry, 0 howevVv e wereafiiliated withegsvproment entitiesswvhd h a t

represent agricultural stakeholders and interests did participate in this survey and were
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categorized by their state local affiliation. Some respondentsdhraultiple roles within
the community and seitlentified two affiliated agencies/organizations (i.e., a specific
state government and a specific local government). Their respesasaeported with
the stakeholdelgroup they chose when responding to the survey, even if it did not match
both selfidentified entities.

Table2: Number of respondents per stakeholder category andisalified respondent
agency/organization affiliation.

Number of
Stakeholder Group with Specific Agency/Organization Respondents
Academia/Research 7

1 California Sea Grant Extension
1 Humboldt State Universitgnhow Cal Poly Humboldt)
1 San Francisco State University

City Government 12
1 City of Arcata
1 City of Eureka

County Government 5
1 Humboldt County
Federal Government 4

1 Bureau of Land Management
1 US FishandWildlife Service
1 US Department of Agriculturdlatural Resources
Conservation Service
Infrastructure/Service Provider/Community ServicesDistrict
(e.g., roads, water, sewer, gas, electric)
Humboldt Bay Municipal Water District
Humboldt CSD
Manila CSD
Peninsula CSD
Vero Networks
-Government Organization 12
Coalition for Responsible Transportation Priorities
Friends of the Arcata Marsh
Friends of the Dunes
Friends of EIK River

E R g

No

>

= =4 -4 -4
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Stakeholder Group with Specific Agency/Organization

Number of
Respondents

T
T
T
T
)

Humboldt Baykeeper

Redwood Community Action Agency
Redwood Region Audubon

Surfrider Foundation

Timber Heritage Association

Private Sector Consultans

12

E

GHD

GreenwayPartners

H. T. Harvey & Associates

ICF

Michael Love & Associates, Inc.
Northern Hydrology& Engineering
Stillwater Sciences

Regional District or Association or Special District (e.g., Harbor

District, etc.)

1 Humboldt Bay Harbor, Recreation a@dnservatiorDistrict

T
)

Humboldt County Association of Governments
Redwood Coast Energy Authority

State Government

25

=4 =8 -4 -4_-5_-9_-49_-5_-°

California Coastal Commission
California Department of FisandWildlife
California Geological Survey

California State Coast&lonservancy
California Department of Transportation

Humboldt County Resource Conservation District

North CoasRegionalwWaterQuality ControlBoard
Office of Planning and Research
State Lands Commission

Trade/Business/Industry Group

T
T
)

Coldwell Banker Sellers Realty
Hog Island Oyster Co.
Humboldt Association of Realtors

Tribal Government

M

Blue Lake Rancheria

1 Wiyot Tribe

Other
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Elected officials made up a smalimberof respondents (16%); howevéngy
represented most locsthkeholdegroupsthat haveelected officialsincluding City
Government, County Government, Tribal Government, Regional/Special Districts, and
Infrastructure Service Provider/CSDs. Respondents had varying degrees of professional
experience and involvement with Skfelated work Figurell, Figurel?).
Approximately 8% of respondents had never déhB-related work and had reLR-
relatedprofessional experience. Alternatively, almost 50% were involved with SLR
related work moderately (mdriy) to a great deal (weekly, daily) and 60% had more than
5 years of experience. Overall, survey respondents seemed fairly knowledgeable on this

topic, as suggested by these levels of involvement and experience.

Frequency of involvement with SLR-related work

A great deal/very involved (daily, weekly) I
Moderately involved (monthly) I
Occasionally involved (2-11 times per year) I
Rarely involved (1 time or less per year) I
Never/Not involved in work

0% 5% 10% 15% 20% 25% 30%

Figurell Resmndent sd fr equency -raated work{ngl0F).e me n t
Frequencies were quantified as: never (no involvement), rarely (1 time or less per year),
occasionally (211 times per year), moderately (monthly), a great deal (dedgkly).



Respondent involvement with SLR-related work

a
&

0% 5% 10% 15% 20%
Percentage of Responses

Figurel2 Re s p o n d e n SIsRéelatedp@fessional éxperience (n=97).
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25%
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4.0RESULTS

Research results are divided into two sections. The first, 4.1 Governance Barriers
and Opportunities, focuses on structural challemglased to interjurisdictional
coordination and regional SLR adaptation. Major themes indratssjurisdictional
governance preferences, coordination challenges, balancing the permitting status quo and
innovation, and the need for more resources. Toergesection, 4.2 Behavioral Barriers
and Opportunities focuses on how actors within the governance system contribute to
coordination and adaptation barriers and opportunities. Major themes include attitudes
around climate change and SLR, job subjectisitécoastal professionalsadership,
trust, public engagemerdnd issues related to uncertainty and novel sci&dbige | am
unable to report every topic discussed by my study participastdis focusn the
topics most frequently notexerall or most frequently noted by specific stakeholder
groupsduring semistructured interviews conducted in 2020 and an omlimeey

conducted in 2021.

4.1 GovernancaarriersandOpportunities

The structure of gvernance system can influence how collaboration occurs across
geographic areas and governmentahstitutional scaledor the implementation of
regional SLR adaptation solutiofisubell et al., 2021)Because it can shape how actors
within a system interact, perbeptiongofther nance s

governance system are important to understand in the context of regional collaboration.
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In this section, | report results from the survey and interviews related to the preferences
of Humboldt Bay coastal professionals for various goaece structures to support
regional SLR planning, general challenges with stakeholder SLR coordination,
experiences with SLR issues and existing environmental regulations, and resource
limitations and opportunities.

4.1.1 RegionaCoordinationandGovernace Structures

The survey instrument and interview guide both contained questions related to
regional coordination, including questions linked to belief in the importance of
coordination, strengths and challenges for coordination, and preferences foea fut
structure to support coordination. This section highlights some of the key findings on this
topic, includingthe findingthat study participants recognized thatreaseaoordination
of SLR planning among the various stakehadaet be an importanelement of
adaptation efforts in Humboldt Baytusly participants also acknowledged general
challenges with coordination that any local regional governance structure could
experience, including asynchronqueces of planning artojectimplementation by
different jurisdictions, different perceptisnf SLR risks and actionfimited resources,
competing interests within and acr@ggencies/organizationand the difficulty balancing
collective interestd. summarize these themes below.

Perceivedcheedfor coordinationandgovernance changes

Results indicate perceptioramong Humboldt Bay coastal professionals that
some increased amount of regional coordination is necessary in local SLR adaptation

planning. Ninetyfive perceni{95%)of survey respondents agdehat SLR planning and
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adaptation success requires coordorabetween local governments, Tribes,
management agencies, and the pulbligyre13). Interviewees corroborated this
sentiment with statements suchfaa n y s oak isnt a gooap salution is unlikely to
be successfal(P24)oriéi t doesndét make sense going alc
happen without working [together], it woul
effortd (P21) Study participants perceivedardnation as essential for many reasons,
some of which include Humbol dtés unique ge
former tidelands, as well @ascading and compounding effects that could occur due to
impacts to transportation and utility infrastnuiet Interviewees also noted that a
coordinated effort could help the area attract funding, make permitting easier, and
improve the capacity of local entities to share resources and expertise.

Level of agreement

Strongly disag recll Dizag reslll Neutral Agree. Strongly ag reclll
SLR planning and adaptation L L L L L

success requires coordination
Tribes, management
agencies. and the public I T T T T . T -
100 75 50 25 0 25 50 75 100
Percentage of Responses
Figurel3: Survey respondents’ ldvaf agreement with the needregionallycoordinate

SLR adaptation planning (n=103%)vels of disagreement are located left of the O line,
and levels of agreement are located right of the O line.

We asked survey respondehtsv they would prioritize the creation of an
overarching regional SLR adaptation plan for Humboldt Bay. The vast majority of
respondents thought it was a high or essential priority (80%), 10% thought it was a
medium priority, 4% designated it a low priority6 wer e not sure and <ch

know, 0 and no respondentKBgureldi d it was not
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Level of priontization
Mot a pric rit}.r. Low prio rit';.r. Medium prionty High prio rit}.r. Es=zential p-riu:lrit:-.r.

Create an
SLR adaptation plan
I T T T T T T T
100 75 50 25 0 25 50 75 100
Percentage of Responses
Figurel4&Sur vey r eeve a pridrigyrot tie@reation of a regional SLR

adaptation plan (n=94l.evels ofno and low priorityare located left of the O line, and
levels ofhigh and essential priorigre located right of the O line.

Many interviewees commented on the chaljes involved in developing an
effective coordination framewoikkone described @t h-dimeasional chess(P21).
Coastal professionals indicated that one reason SLR planning is so complex is due to the
many stakeholders that need to be involved. érgneerdescribed

AThere'sjusta lot more that goes ito SLR projeci if you're away from

the waterfincluding aquatic habitats and the Coastal Zojy@jojectscan

be a little bit more simplgou just have less regulatory agencies and less
agencies involved in generalP11)

Interviewees noted that it takes a lot of time to meet with other stakeholders and
experts and theto absorb and digest information presented or shared. And when it

comes to making decisions on how to proceed, oeevietvee saidi i t ' s real | 'y he
pick loserg (P15)and anothersaidia | ot of people don't reall
because it's ha (P2). Coordination challenges are exacerbated because, as this

interviewee sharedi Un f or t un at a single voicehoea smglesentity,and only

a portion of the people that mattare at the tablé (P27).

While there was overwhelming recognition that coordination of planning and

adaptation strategies is crucigiqure13), 50% of survey respondents thought the
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currentgovernancetructurewasnot sufficient for addressing SLR impacts and concerns
on Humboldt BayFigure15) and 57% thought it should be a high or essential priority to
develop a formafjoverning structure for working regionally across jurisdictions and
organizationsKigure16). Interview responses and document review indicated that there
is no single entity responsible for shoreline maintenance or SLR adaptatiompglan
Humboldt Bay Currently in SLR planning efforts, most Humboldt Bay stakeholders
are using fAinfor mal csaforgatizednedtingpfewdormtalh r o u g h
agreements have been established.

Level of agreement

Strongly dizag rezll Dizag reclll Neutral Ag recslll Stro ngly ag rezll
The current govemmental/ L L L L

institutional structure is _ .
sufficient for addressing SLR

impacts and concerns

100 75 50 25 0 25 50 7 100
Percentage of Responses

Figurel5: Survey respondents' level of agreement that the current governmental
structure is sufficient to address SLR adaptation planning (n=[.8&Is of
disagreement are located left of the O line, and levels of agreement are lagdted r
the O line.

Level of priortization
Mot a prio rity. Low prio rity. Medium prie ity High prio rity. E==sential priurity.
Develop aformal management L 1 L L 1 L
or governing structure for
working regionally across . _
jurisdictions and organizations ¢ T T T T T T T {
100 75 50 25 0 25 50 75 100

Percentage of Responses
Figurels. Survey respondentsdé prioritization
structure for crosgurisdictional and crosagency coordination (n=99)evels of no
and low priority are located left d¢iie O line, and levels of high and essential priority
are located right of the 0 line.
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Governanceatructures

We asked survey respondents to note their level of support or opposition for five
different levels of coordination, ranging from no coordinatiothtocreation of an
entirely new regulatory entity={gure17). The options provided were based on ideas
collected during the interviews. The creatidradormal collaborative partnership (e.g.,
Memorandum of Understanding, Memorandum of Agreement, Joint Powers Authority)
was the most supported, with 79% of respondents favoring this option. A majority of
respondents also favored empowering an existiggmnal authority (65%) and engaging
in informal coordination (55%). Respondents had the most neutral responses (35%) for
establishing a new regional authority, which may be due to the uncertainty around what
such a large change would entail. Accordinghie survey, over 60% of respondents
strongly opposed, and another 25% somewhat opposed, the idea that no &gional
planning should occur. Additional ideas expressed in an-epdad survey question
included the development of a mudigency task forcetidentify action items for areas
across jurisdictions, and development of MOUSs to outline budgets and timelines for those
areas, as well as consideration of the political aspesslefting a entity to lead
including fitness for the task and the pdiainthat such a designatievould cause

resentment from other agencies.
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Level of support for potential regional SLR planning options

Strongly uppus&. Somewh at nppnse. Neutral Somewhat favor [l Stro ngly favo il

Create a formal
collaborative I
partnership

Empower an existing
regional authority

I
E in inf I
" coordinaton o
o

Establish a new
regional authority

Mo regional planning
shous cccur | RN

100 75 50 25 0 25 50 75 100
Percentage of Responses
Figurel7: Survey respondent initial suppdot or oppositiorto variousstrategies for
regional coordination of SLR planning (n=93). Levels of disagreement are located
left of the O line, and levels of agreement are located right of the O line.

Ideas from interview participants on how to coordinate generally followedasimi
trends as the survey responses. Althopahicipants suggestedvariety of ideas, there
wasno consensus regarding how to move forward with regional planning, only that some
level of coordination is crucial. There were very few interview participahtsseemed
confident in describing how they thought Humboldt Bay stakeholders should coordinate.
Many participants added cldon'tethanktheretsasimpleei r r
answeb (P20)ori Ther e' s probably a natmb(Rld)Aodf ways
some participants responded simiiyl me a n, Il just don't Kknow

think any of us know(P5)oril don't know, we just need to
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outo (P27) Although many stakeholders were not sure abatitiht path forward, they

usually provided some potential options or iddale3 showsexample interview

guotationghat are generally isupport oropposition of each of the five strategies

identified in the surveySome quotations discuss multiple types of strategies,

demonstrating the lack of clear directionillustrating potential hybrid approach&

interviewee expressed support for havingcoordination.

Table3: Five potential strategies for regional coordination of SLR planning from the

survey and statements of support of oppositions from the interviews.

Strategies Support Opposition

No regional none So, any one of us that start
planning should planning in a vacuum is
occur, local doomed to failure in my
jurisdictions world, because there's just
should SO many interconnections
individually between what we are and
respond to SLR as what we dpand everyone
they see fit. else. (P24)

Engage in the
sharing of
information and
coordinated
planning with
other
organizations
through working
groups with no
formal agreement
or commitment
(e.g., an initiative).

| think there needs to be
something similar to this
Humboldt BaySLRAdaptation
Group, you know, some
organization like that needs to b
formed... to both enable people |
find out more about what scienc
Is saying about SLR, but also to
take input into tese planning
processes. (P1)

You know, ideally, we would hay
a forum. Like a quarterly forum
where all these practitioners
could join, and we'd have a goot
facilitated discussion. (P20)

And so, if you were to adoy
a regional adaptation
strateg that wauld
commit their agencies to
implementing that strategy
That would have to be vetts
by those agencies, and the|
decision would have to be
made by the decisien
making body of those
entities, not the staffho
are attending the meeting.
(P4)
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Strategies

Support

Opposition

Create a formd
collaborative
partnership
between existing
agencies and
stakeholders to
address sea level
rise (e.g.,
Memorandum of
Understanding
[MOU],
Memorandum of
Agreement, Joint
Powers Authority
[JPA]).

| think we probably look toward
the Climate Action planningfert
as a desired outcome of this
regional planning effort, where
all the jurisdictionsare coming
together voluntarily with a share
vision of complying with these
new state requirements in a
meaningful way. And committing
staff and resources to that eff.
Being wholehearted partners in
that effort. Andso,to me that's
kind of the desired body. Where
whoever the key players are, the
ones that need to be at the tablg
are there, fully engaged,
committed and willing to allocate
staff and financial resoges to
support the effort. (P36)

... like a JPA between everybody)
to come up with a regional sea

level rise plan. Maybe it's going
to take something like that. (P31

| think that a JPA is messy
every time. It always gets
complicated... | think in the
shotter term, it would be
more likely that it's a MOU
between agencies that
facilitates this cooperation.
In the future when it comes
to ultimately, financing and
executing implementation
projects, then that could
change Then maybe there
would be a need for
something like the JPA. |
don't know what that would
look like at this point. (P33

Empower or retool
an existing
regional agency
(e.g., Harbor
District, Humboldt
County
Association of
Governments,
Humboldt County,
Humboldt County
Flood Control
District, etc.) to
serve as a lead
agency to
coordinate and

The jurisdictional boundaries
arenodot going t|{
tides | think there needs to be
either broad support and buy in |
some underlying principles and
goals amongst the various
jurisdictions along with some
strong leadership in coastal
planning.Or there needs to be a|
agency that either is formed or i
appointed to take that leadershij
role. (P7)

So, it seems to me like what we

need is a single entity that bring;

| don't think anybody's
really set up foit. (P13)
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Strategies

Support

Opposition

address regional
sea level rise.

everybody togethecreates this
plan, and creates milestones
based on, 50 years .00 years
out, 150 years out, and with a
monitoring component, just so it
becomes very clear what the ple
Is, because right now we have
pieces to the plan. We don't hav
anywhere close to
implementation. (P27)

Establish a new
regional authority
to address sea levg
rise (e.g.,Joint
Powers
Association,
Special District).

So, if we were to all agree that
sea level rise is a priority, which
we have already pretty much, af
we needed to create a regal
entity in order to manage the
response to planning, creating
JPA to be tasked with doing that
might be a way forward. Or we
could just use the communicatio
and the collaboration that we've
already work wité But if you've
got to implement the plan,dtis
going to require quite a bit of
decision making and agreement|
on a legal basis, because now
you're talking abouproperty, etc.
(P17)

The last thing that we need
is another regulatory
authority to address these
things. | think that that is
just askingfor more... we
have enough oversight of it
(P29)

When discussing informal coordinatianany interviewees noted t@aptation

Planning Working GroupAPWG) or Humboldt Bay Initiative as an example. Concerns

about informal coordination centered around lack of decisiaking authority, lack of

the ability to commit or enforce strategies, and stakeholder meeting fatigue. Participants

noted that a formal groupuld better ensure stakeholder commitment. Many

interviewees discussqubtential formation o&

Anew entityo without
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would be through the empowerment of an existing entity or creation of an entirely new
regional authorityWhile particimnts shared some ideas of local and state agencies with
existing jurisdiction over area vulnerable to SLR, participants cited concerns about
empowering existing agencies due to current lack of funding, staff capacity, or expertise.
The main concern arourdeating an entirely new entity was the complexity of creating
and maintainingt. Some participants thought a newly created or empowered entity might
be necessary for financing and implementing projects and would also provide a central
entity or liaison © contact and engage with.

One strategy not captured in the survey that was mentioned frequently in the
interviews was nesting scales of coordination. For exartiptes could benultiple
subgroup®r working group®rganized baseon similar asset£omnon interests, or
specific areas where infrastructure/assets overlap jurisdicimhghe subgroups could
operate witin a hierarchical system contribmgt o a | arger ef fort, |
wheeb ( P& interviewee described a potential structure like this

AYou know, you probably need to create

people to work through different types of questions. You've got the highly

technical questions that need to be worked throygh've got social,

political, public access questions that need to be worked through, you've

got regulatory questions. But even within each of those, | think you need a

facilitation body that can cultivate some relationships and get an initial

understandig, and broker a little bit of, if not trust, at least relationships.

So that you know how to start those early conversations with these big
groupso (P26)

The concept of a neutral facilitator, like the one described above, was mentioned by at
least eightmterview participantsThey noted that a facilitator could help to guide and

manage an efficier@ndeffective process (P20), keep people engaged and energized (P7,
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P28), facilitate constructive dialogue (P1&)d encourage consensus or compromise
betweerstakeholders (P20). Additionally, a neutral facilitator could help people feel they
are being heard and balance differing needs with less bias (P28, P26).

Governmenteadership

We asked survey participants about their thoughts on what level of government
should hold the majority of planning control and authority. Only 4% of respondents
thought planning authority should be shared at the state and federal level ordatieral
level. Interviewees rarely brought up federal involvement in a regional planifong e
except when discussing funding or permitting. The vast majority of survey respondents
(64%) preferred the planning authority to be under local and state control, while 19%
preferred locabnly control and 14% preferred stairly control Figure18). One
participant thought there was need for both local and state involvement by sharing the
following,

Aln certain contexts, the local governmentdeyinition, is taking the lead

on planning, but there's certainly a role for state agencies. You know,

whether it's reviewing these local coastal programs, providing grant

funds, working on the science... As@there's really a need in all levels

for pele to be involved. ...you know, the way planning is done in

California, and across the nation, there's more of a local emphasis and so

| don't think [the state] would be the lead per se, but [the state] would
need to be heavily involved(P1)

Although may interviewees acknowledged the need for state involvement, some
participants shared concerns about potenti
couple interviewees also shared a similar sentiment as this interviewee,

~

Al don't workverkwell for a staieuafjedcy to come in and
say, O606Okay, we're gonna do this and you
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coordinate. 6 Because | think that woul d
it on people as opposed to people being involved in the prodesk)

Generally, interview and survey results indicated that local planners have a preference for

a structure with some combination of local and state control.

Preferred planning control and authority

Local - » State = » Federal

70%
& 60%
0
e
S 50%
o
o 40%
©
2 30%
& 20%
o

L 10%

0%

Figurel8 Survey respondentsd preference for
the majority of the planning control and authority (n=80).

Stakeholdetevel of involvement

In addition to asking about the planning authority, we asked survey participants
about howinvolved their agency should be in a regional SLR planning effort. As shown
in Figure 19, only 7% of respondents indicated a preference to lead aned @R
planning effort. When discussing the structure of regional coordination with interviewees,
a few agencies were continuously mentioned as potential leaders: the most commonly
cited included Humboldt County, tiidarborDistrict, the Cities of Arcatand Eureka,

and the California Coastal Commission. According to the suhayever, on average,
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no stakeholder group indicated a desire to lead. The most common reasons stated in the
interviews for not wanting to lead a regional planning effort includedstaff capacity,
limited funding, not enough time available, and/or lack of relevant jurisdictional
aut hority. Additionally, some interviewees

leadership should be shared equally among several entities.

Preferred level of involvement

50%
40%
20%
10%
N I

Not Involved ¢=————= Participate 4= |ead

Percentage of Responses
Cad
o
=

Figure 19: Preferred | evel of involvement of s
in regional SLR planning effort (n=89).

Most respondents indicated that their agency/organization should participate
(55%) or should be involved & mix of participation and leadership (26%)gure 19).
Many interview participants thought their aggstiould be involved but should not be
the primay leader, such as this interviewée| t h i n k arecoheeofthelagenciese
that needs to be at the table. Who's at the head of the table? Like, I'm motFL@g
The average survey responses of the stakeholder groups of County Government and the

Harbor District (when separated from other Regional/Special Districts) ind@ated
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preference between participating and leading. Average stakeholder group answers for
Fedeal Government, City Government, State Government, Tribal Government, and
Academia all indicated a solid preference in participating.

Only 12% of survey respondents indicated they should either be rarely involved
or not involved Figure19). On averagestakeholdegroups comprised of
Infrastructure/Service Providers, Business/Industry Groups, NGOs, and Consultants
indicated their involvement should letween participatioandno involvement.

However, in interviews, participants identified infrastructameasset managers as
stakeholders that should be highly involved.

Missingstakeholders

We asked coastal professional survey respondents aboutthadiof agreement
regarding whether all the right stakeholders are in the room during regional conversations
about SLR. Only 5% agreed that all the right stakeholders were included, 57% were
neutral, and 38% disagredeidure20). A follow up fill in the blank question requested
that respondents write in any groups, organizations, sectors, or types of people that they
think have been missing or not suféiotly included in SLRelated planning and
activities on Humboldt Bay. The most indicated group included private property owners,
residents, taxpayers, and business owners. Slightly less frequently, responderitsahoted
disadvantaged and environmentatjoe communities, Tribes, and communities highly
vulnerable to SLR should have a seat at the table. A few respondents mentioned specific
landandasset managers, community services districts, and public interest/user groups

such as environmental group$fieTmost frequent industry noted was the agricultural
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community with fishing, cannabis, constructi@mddevelopment, banking, and
insurance industries also mentioned. Secti@# (4.2.4PublicEngagementincludes
additional information on public engagement and inclusion of some these groups in SLR
planning.

Level of agreement

strongly disagree [l Dizagree [l Meutral sgreel Strongly agreelll
1 i L L 1 i i i

Currently in regional |
conversations about SLR,
all the right stakeholders - I
are in the room | ) ) ) | ] r )
100 74 50 25 0 25 50 75 100

Percentage of Responses

Figure20: Sur vey respondent so | ev estakelwilersagr e e mi
included in regional conversations about SLR (n=1D&yels of disagreement are
located left of the O line, and levels of agreement are located right of the O line.

Spatialscale
We askedsurvey respondents identifywhat spatial scalshaild organize
regional coordination. Thirtgeven percer(87%) of survey respondents thoughat
planning shouldbe either focused on a watershed unit or other unit that is smaller than
the entire baySixty-two percen{62%) of respondents thought regadrcoordination
should occur on a bayide scale Figure21). One interviewee said,
AWel l , it needs to happewheremayle bay wi de
the best way to do it would be to have it almost broken up into pieces, but
like four pieces or something quarters, thirds, something like that. With
the goal of them all, also interacting with each other for an overall goal,

but maybe almosiide subgroups part of a bigger group, potentiaily.
(P27)

And anot her pdoplsmeeditonakela leadrald within each discrete spatial

aread (P8). Thisintervieweediscusseshe importance of building leadershipratiltiple
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scalesa conceptisared by many interviewees in the contafxhowa regional planning

structure as described abawght be composed

Preferred spatial scale
70%

60%

Now B O
S & o o
2o 2 =

Percentage of Responses

10%

Project by project +— Watershed/hydrographic unit <= Humboldt Bay

Figure2l: Survey respondentsd preferred spati .
coordination efforts (n=87).

0%

Although no survey respondents thought that regional planning should occur on a
projectby-project basis, some interviewees provided reasons why a piejetscale
would be important to consider. One interviewee said,

Al think it woulitdvaslmere pnojectbasddle nef i ci al
somewhat, kind of like the [Eureka] Slough Projé&sterybody's on a

different planning timeline and when their general plan or the coastal

plan gets updated is on a different date. That collaboration would be good

on a project lse for certain things that could benefit multiple

jurisdictionso (P29)

ThefEureka Slough Projeait r ef er enced by this intervi
Slough hydrographic unit with a project focus of developing adaptation planning options

for spedic infrastructure and resourcegthin that aredgGHD, 2021) In addition to

i f

ewe
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timeline considerations, this interviewee shared that a prigjeet scale was important
due to other social and technical considerations,

A A dwialeyapproach is important...But it's not sufficient in terms of
thinking and moving towards actual adaptatiactions. It's too big. There

are just too many stakeholders, too many decision makers, the natural
processes that are critical to understand are too complicat@R0)

Both interviewees quoted here demonstrate the need for SLR planning at multgde sca

Perceivedifferencedn problem definition and adaptation approach

Multiple interviewees noted that therasnot currently consensus on how to
move forward with regional planning or SLR adaptation planning in genecalastal
professional commeéad il t hi nk there's competing Vvisio
assume that there can be consensus on a vision. So, we're in the early stages of
negotiating a vision for Humboldt BayP20) Interviewees discussed challenges with
how stakeholders peeive SLR issues differently and have different ideas for how to
approach solutions. These challenges can lead to difficulties in regional coordination, as
described by this interviewee,

AThe chall enges | would sawgretoe, first
a shared purpose. We're not on the same page and that's a barrier and a
challenge to developing a cohesive regional model. And maybe it's not.
Maybe the model can accommodate differences in approaches. But there
are ways that these differencesajpproaches may end up making the
overall mission fail. Like for instance those uses that occur on either side
of a city boundary, if each jurisdiction is going in their own direction on
either side of the boundary, you're going to have different approdiches
are being implemented. And to the extent that one approach is less
protective of the asset, then that's going to result in the asset in the area
that's more protected being compromige@36)

To collect information on these differences, we askedegyparticipants about

perceptions of risks and adaptation actions. Survey respondents were fairly evenly
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distributed between agreeing (32%), feeling neutral (32%), and disagreeing (34%) that
stakeholders agree on risks posed by SEiBufe22). Some of the interview discussions
about understanding SLR risks revolved around differences in interpreting uncertainty
andthetimelinesfor SLR impactsOne interviewee summagdhow this uncertainty,
coupled with other challenges such as politics and access to resourasg b

issues with coordinatign

Al think there's a | evel of uncertainty
around. But it just makes it harder for peopbebite the bullet in working
together and it just leaves more room for people to take different
approaches. And that's | guess where politics is coming into play as well.
But we know the sea level rise is coming, and it's going to happen, but we
don't raally know when. And planning departments | think generally had
like a 20year timeframe and we're looking at asking people to plan for 30
years or for 80 years. So, it's really different and it's hard to make tough
decisions that far out with imperfectamfation, and politics and budgets
that are not leaving you a lot of room to maneuver. So, | think those are
all things that make sea level rise planning challenging and coordination
challenging, because | feel like those issues play out really differently
different communities with different resources and politics and histories.
(P19)

A few peoplethought thatipdated and grounrnluthed dataould help stakeholders
understand the problem and develop solutions. However, another interviewee cautioned,
fwe don't want to wait forever for perfect information, but it also can't be so conservative

that we're prematurely foreclosing opti@an@20).
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Level of agreement

strongly disagrec [l Dizagreell nNeutral agree strongly agree [l
Stakeholders have conflicting : ! : .
values/preferences that prevent
agreement in selecting . -

adaptation strategies

Stakeholders agree on risks - -

posed by SLR

Stakeholders agree on actions - .

needed o address SLR
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Percentage of Responses
Figure22: Survey respondent level of agreement that Humboldt Bay stakeholders
generally agree on SLR risks and adaptatio
conflicting values/preferences are a barrier in selecting adaptation strategies (n=101).
Levelsof disagreement are located left of the O line, and levels of agreement are located
right of the O line.

Very few survey respondents (11%) believed that stakeholders agree on the
actions needed to address SLR. Most respondents (53%) felt that stakedidldets
agree on the necessary actiofiggre22). Approaches differed in considerations of
timeline, scope, scale of adaptatiand interpretation of the problem®£R. For
example, these two interviewees discussed different approaches based diffehag
interpretation of SLR scenarios:

i Ok ay takelwerdt Case scenario, these guys over on this slide are
saying it's three meters, and you guys over here saying it's only one, but
let's be cautious. If we're gonna put all the expense of having the
equipment out theranddoing the environmental worket's build for the
worst and hope for the best(P32)

i ét h e -case scenario, it's not a very likely case scenario, in the way

that we plan for thingsé And | don't th
argument that the risk at thoseenariodgs so extreme that we shouldn't

take advantage of the economic investments already in theseoa{feas.
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Although they offered different approaches, both interviewees above, which were from
different stakeholder groups, were concerned about economic asp8tR. As noted
in Figure22, most survey respondents either felt neutral (43%) or agreed (48%) that
conflicting values could hinder stakeholder agreement in selegtiRgadaptation
strategiesKigure22). Interviewees indicated that some of these values could be
influenced by political or geographical differences. Data indicateidstkeholdera/ho
may be impacted by SLR have a variety of political priorities and focus on different
assets which can influence their desired approach. Additionally, interviewees mentioned
that SLR will physically impact jurisdictions differently bassutheir geographies,
which could also influence their approach. These perceived differences could provide
chall enges to developing a Ashared visiono

Inconsistent interpretationsf data

Seventeen coastal professionals disedlsthe need for consistent data use and
interpretation between stakeholders, such as data on timelines and projections. They
noted that if stakeholders would agree on an acceptable modiruroldt Bay it
would reduce ambiguity for stakeholders workorgproject engineering and
implementation. For exampla, We need to get to a true work
know what the game is! Everybody is having to guess and hire their own engineers and
do all their own stuff. We just need a standard and thatesdwmack to the date(P23)
said oneengineer Coastal professionals recognized that it will be a challenge to find an
acceptabl e model that the majority of stak

tolerance for risk and different visions fortdlb o | dt Baydés futur e.
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Respondents were asked if their agency/organization is using a specific timeline

and/or projection for their SLR planning or advocacy work. Approximately 40% of
respondents noted that their agency/organization was using specifines/gojections
(Figure23). Answers ranged from 1.6 feet by 2040,-32.9 feet by 2050, 3.3 feet by
2057, 33.3 feet by 2016,-42 feet by 2070pr 2.7-10.9 feet by 220. Respondents who
provided additional details via fill in the blank and short answers shared that their
guidance came from local planning documents and vulnerability assessments (n=16),
OPC SLR guidance (n=16), other stiteel documents (n=3), and serwere not suref

thespecificsource otheir timelines/projections (n=3).

41%
Specific
59% timeline &

No specific projection
timeline &
projection

Figure23: Percentage of respondents whose agency/organization is or is not using
specific timelines and/or projections for SLR planning@dvocacy (n=105).
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Almost 60% of respondents were not using specific timelines/projectams ¢
23). Surveyparticipantsvho addressed short answer question abaetty they were not
using specific guidelines (n=6@spondedhatg ui dance wasnoét rel evan
organization (either due to a different mission/role or they rely on other partners for that
information such afom state government or permit agencjelsgir organization was
complacent and therefore not planningforSLR  was somet hing they w
inthefutureo0 or there was | imited data avail abil
respondents reported that a change in leadership or organaatructure hindered their
SLR planning processes or that they were dealing with a lack of resources, including
beingunable to dedicate resources to SLR planning becauseitwasy ond our
coll ective bandwi dt ho as vetl utnhesye rcsh o sSeo nfen c
because they were unsure if they had specific guidance or because they were currently in
the process of planning or just started those discussioaddition,some respondents
noted that their agency/organization was using a straiéfgyetit from planning with
timelines and/or projections. Some strategies included focusing on risk tolerances, using
elevation/inundation levels rather than timelines, considering different scenarios or
ranges of projections/timelines, or using the beatlable science depending on the
project/location/goals.

Within each stakeholder category, and even within each agency/organization,
there was variation in answers to this yes/no question. While this could illustrate
i nconsi st enci e possiblethis reflectsanorgal difierpnces betwéen

departments (i.e., LoAagangePlanning and Engineering) or that stakeholder groups
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consist of agencies that require difference focuses (i.e., State Government: CDFW or
Caltrans). Although sample sizes wereall, there seemed to be some differences within
stakeholder groups amdenspecific agencies. For example, in County Government three
respondents choose no and two choose yes, in City Government (with minimal difference
between the two cities) three pesmidents choose no and eight choose yes, and of
respondents who were affiliated with Caltrans, four responded no and seven responded
yes. The stakeholder groups of Federal Government (n=4), Infrastructure/Service
Provider/CSDs (n=5), and Business/Indugnpups (n=4) were the only respondents to
all indicatethat their entity is not using a specific timeline or projection.

Competing modes arftameworksof planning

Disjointedtimelines
Interviewees acknowledged that differences in Ipgagdictions procedures
created challengesith coordination for SLR. Interviewees noted that he di f f er ent
jurisdictions were working at different rates, and on different premises, and also the
scale and scope of the challenges around sea level rigejust really differeri (P7).
According to multiple interviewees, local jurisdictions were on different timelines for
creating adaptation plans or updating their LCPs. This made a couple interviewees
nervous to coordinate, such as thigrvieweefi Y git's nice to do that [coordination],
but | don't want to be caught and bogged down with other agencies. If we come to a
disagreement on how we want to address something, | think that's just going to prolong

the process (P29) In addition to the time itakes to coordinate, some interviewees
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thought that other stakeholders generally took longer to plan and implement projects
which could slow their progress.

MuddledCommunication

Another procedural challenge was communication within a department oryagenc
Some interviewees mentioned they do not communicate often with other departments
within their agenciorganization or they indicated that challengesuldarise from
differences in technical languages used by different departniehts# s ome ways we
different languages. You know, they talk more planning concepts and policies and | talk
more technical analysis and project developra€R®20), said one interviewee.
Communication with other organizations and agencies also seemed like a challenge. This
was stated by some interviewees and inferred based on the lack of information or
misinformation some interviewees shared regarding anotherageacy g ani zat i onods
SLR planning process or progress. In the survey, 40% of respondents thought there was
not clea communication between agencies/organizations about their SLR planning
efforts, 18% of survey respondents felt there was clear communication, and 42% of
survey respondents felt neutr&idure24). Interviewees did think better communication,
including sharing information as well as listening, would be important in regional efforts.
Onecoastal professionalescribed the importance of communication across sectors for
tedhnical information as well as to understand the needs of various stakeholders to
support better and more equitable outcomes for those impacted by SLR:

AProbably the key thing is communicatio

they don't get the full undeesding of everyone's viewpoints of land
practice. You know, so inclusion is an important part in these efforts.
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Multi-disciplinary understanding of the issues is important. You just can't
have a model or develop a model, without understanding how pdaple p
to use their land, how they plan to maintain their levaasot maintain

their levees, what the challenges they have in making adjustments to sea
level rise. So, just to reiterate, | think inclusion and communication is
important to have a good outcem (P25)

Level of agreement
strongly dizagrec [l Dizagreel  Neutral agrec Strongly agreelll

There is clear |
communication between

agencies/organizations - -

about their SLR
T T T T T

planning efforts 10 75 5p 25 0 25 50 75 100
Percentage of Responses
Figure24: Survey respondent level of agreement that there is clear communication
between agencies/organizations about their SLR planning efforts (n£&02)s of
disagreement are located left of the O line, lenels of agreement are located right of the
0 line.

Managingcompetingnstitutionalvaluesand priorities

A diverse set of stakeholders are involved in SLR planning, each bringing their
differentinstitutionalvalues and prioritieOne interviewee described thiae a ¢ h
jurisdiction has their unique perspective based on their assets and their political leanings
of their boards (P5). This sentiment was shared by many interviewees as a challenge to
creating a shared regional vision for Humboldt Bay in light of SLR. Some interviewees
pointed out that the diversity of stakeholders ns¢hat each may have something
different at stake.

Competing interestwithin an agency

Within an agency/organization there are other prioritiesrttagtlimit their ability
to focus on SLR. Thirtghree percent33%)of respondents agreed that their

agency/organization currently ¢dhenore pressing issues that take priority over SLR
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planning; 32% were neutral to that statement, and 28% disadfigede25). One of the
most common themes from interview participants, regarding competing priorities,
seemed to be related to other immediate issues and the perception that SLR is a future
issue. Oneoastal professionahid,

AThe thing witadtitssaenach lorgyet eelr nr if ud uire ét H he
average person is not having to deal yet with sea level rise impacts. And

so, for them, it is not as present as when they walk through the community

and see many, many homeless people on our streets and needles in our

parks. That's a very present everyday issue. So, | think that's the challenge

that most communities and our politicians face, is having to balance that

current day to day on urgent issues with the lortigem sedevel rise
issues @P5)

Other current isues mentioned included the COVHandemic, fires, health servicesd
access teducation. When discussing various Stdfated planning efforts, some
interviewees were not sure about when they would have time to wahieonAnother
theme regarding pridization of SLRrelated work was that long range planning can be
difficult for some service providers to justify to their ratepayers or taxpayéney
encountetimitations that require them to only start a project or commit funding to a
physical neear problem. Other interviewees cautioned that although other issues may
deserve attention now, if stakeholders keep pushiitf§LR adaptationit could become

an even bigger issue in the near future.
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Level of agreement

Strongly disagree [ | Dizag reclll Neutral Ag reel Stro ngly ag reclll
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Figure25: Survey respondéns 6 | evel of agreement that t he
currently has more pressing issues that take priority over SLR planning (nE&0dls

of disagreement are located left of the O line, and levels of agreement are located right of

the O line.

Competingnterestshetweerstakeholders

Interviewees noted that thenerealso competing interests between stakeholders
involved in SLR planning. An example pointed out by multiple interviewees was
competing economic interests. One interviewee noted

fiShortterm economic interests versus lelegm community resiliency are
sometimes at odds with each other. So, the landowners wanna use their
land, the highest and best economic value right now, but doing so may
preclude solutions to sea level rise 20 Orygars from now. (P16)

And another interviewee shared,
Al think there's also a barrier in term
the county. é different perceptions of
can be a barrier to communicating. Because theesdifferent ways of

looking at the bay, and at the harbor, for instance, what is its greatest and
best useé (P17)

Interviewees also commented dmallengegelatedto economidnterests due tehort
versus longerm benefitas well as individual versuicommunity benefits.
Other examples of competing interests wetatedto some SLR adaptation

measures, specific land uses, and sensitive habitatsdastal scientistommented
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Al think the biggest chall eohge is that
competing priorities. You know, interest in habitat restoration or

maintaining infrastructure. So, it's trying to thread the needle of

accommodating everyone's objectives. It can be difficult. Those solutions

can be found most times, but it does sonestiraquire compromise.

(P25)

Even when a solution, like a living shoreline with protection and habitat benefits, seems
to meet multiple stakeholder interests, there are still physical resource tradeoffs that
stakeholder will have to discuss. One intemge described how a living shoreline can
have habitat and infrastructure protection benefits; however, the shallow slope of the
living shoreline could require the filling of more wetlands wigclildimpact more
habitat. Another example requiring comproenis related to restoration and vulnerable
agricultural land. An interviewee described that Humboldt Bay has many opportunities to
retreat and restore tidal connectivity to some undeveloped areas, however,

Al 1 comes at the cost of our agricultural landjioh is extremely

important to our regional economy. As much as we can, in the near term,

there are ways to find balances to be able to do that sort of work, so that
we don't immediately lose our agricultutahd.o (P28)

Many interviewees talked aboutBL adapt ati on and retreat i n
and | osers. o0 Another inherent competition
coast al devel opment . I nterviewees talked a

heal t h, saf e tnycpastal hadarde/ with ihdividual@andfthe megional
economic health from coastal industries, development, and tourism. The solutions to
these tradeoffs and competing interests seemed unresolved according to most interview

participants who discussed thesaltdnges.
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Balancing collectiventerests

Intervieweesndicakd that while stakeholders have different concerns and
specific interests, they will need to work togettied. t hi nk, t here' s al wa
some competition, for this way or the other, lbottom line is everybody's got their own
turf that they have to defend and work with, but we all see the benefit of working
togethed (P17)saidone interviewee. They highlighted the need for balance and
compromise. Another interviewee saidS o | at pedpla &e gbihg to have to come
together and do what's best for the whole county and not what's best for(fP&2)
Although people may not get what they wangnyinterviewees recognized that every
stakeholder voice should be heard, it is healthy to have different opinions, and that
solutions based on cressctoral large group input and compromise can provide better,
more effective, creative, and equitable outceme

4.1.2Case Study: Humboldt Bay SLR Adaptation Planning Working Group

I n 2013, the California State Coast al C
first large scale regional sea level rise adaptation planning prejeich supportedhe
development of a hydrodynamic model and SLR inundation maps, vulnerability and risk
assessments, as well as the creation of a regional adaptation planning warphg g
(APWG) to discuss SLR research, Baide impacts, identification of vulnerable areas
and assets at risk, and to explore adaptation strategies (Laird 20&@APWG team
consisted of two local government-cbairs,a consultant team tmanage the press and
provide technical informatigrand a stakeholder grouppresenting more than two dozen

entities including local, state, federal and tribal governments, land and asset managers,
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local organizations representing land resource and agricultural bss&mend grant
funders. | asked interview participants about their involvement and perceptions of the
APWG, and coded quotes related to general thoudgs| of involvement in the
processand positive and negative attributes of the effort. Of thequaatits asked about
this effort during the interviews, 19 were involved with the APWG in some capacity,
ranging from either leading aspects of the overall project or attending a couple of the
meetings over the course of the tyar project. A couple patipants (n=7) were not
involvedor did notremember if they participated.

The majority of the participants that were involved had positive comments about
the regional planning project and the APWG. | captured 50 quotes about positive
attributes of the APW® and related efforts. Common reflections focused on the important
role the APWG had as an early effort to create a locally relevant foundation for future
planning efforts and in getting people in the same room. | captured 25 quotes related to
negative aspcts of the APWG. All but two participants who shared negative reflections,
had also shared positive reflections. Negative comments centered primarily around: who
was missing from the room, the focus on information sharing instead of action, the
conflicting interests of stakeholders, and meeting fatigue. These themes are further
described below.

Developingfoundational knowledge

The most commonly shared positive attribute of the APWG was that it facilitated
the devel opment of Hu RbesdadthandBmaynidgtools.oundat i

Interviewees shared additional important aspects of this foundational knowledge,
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including thatitwasir eal |y hel pful to get on the same
(P37)anditwasicut t i ng edge r &thatwerecspecifictoHombaldt e at e |
Bay, rather than just using a generic sea level rise viewer that was built for the whole
West Coast that really didn't have specificity for Humboldt Bay or didn't take into
account our unique conditions and stufP4). Interviewees shared that consistent,
locallyr el evant data contributed deeelomagéodoc al u
strategic plan, and a good understanding of what the potential risks are coming to the
areap (P25) Stakeholders on Humboldt Bay continue to use the data developed during
the APWG. The SLR inundation vulnerability mapping by Northern Hydrology &
Engineering is the foundation for many local vulnerability assessments. Local
vulnerability assessments wearee of the most cited strengtbst he r egi onés SLR
planning efforts.

Building relationships

The second most frequent positive theme shared by interviewees was based on

social aspects of thePWG. It was noted that the APWG wastihd i r st t idne t hat
multi-j ur i sdi cti onal peopl e i n tdnéthergmupm t al ki n
helpedi k eep everyone a | i(P7)tidteevieWeoscshaedtdatio n t he
addition to it enabling stakeholdersiticss i t down at the same tabl e
information and be able to ask questions and debatd iPt7 ) wa areadlyigeod i

forum for different entities working on sea level rise planning and adaptation projects

around the bay, for them to come together and update each other about what they're

doingd (P8). Results from our survey indicated that APWG participants were abte to
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learn about new SLR information from the meeting facilitators and learn about various
projects or efforts being led by their colleagues. Two interviewees also notédithaia
comfortable atmosphere where people were akiiesop e a k t Bnel thatit mi nd o
promoted relationship building and networking (P4, P37). Four interviespeesically
recommended rekindling an effort like that again to help coordinate peopigtod the
same page.

Missing landowner input and education

The most common negative reflection was that there was a lack of inclusion of

landowners, especially those with agricultdssldsanddikes Onecoastal scientist

lamented,
ATher e | sconaectbdtweentthe gencies] and the people that
are actually on the ground that are res

Unfortunately, there's not a single voice or a single entity, and only a
portion of the people that matter are at the table, and thepdbele that

are actually on the ground are concerned about the people that are at the
table, that's kind of what | withesseqP27)

Other interviewees thought the group should have also expanded the stakeholders
involved to special interest groups or nmars of the general public.

Lackingactionableoutcomes

Interviewees expresseda@her negative sentimeaboutfeeling that dack of
progresas beemade to address big questions or planning constraints. Interviewee
participants felt that the APWG was focused on information sharing rather than action.
Oneparticipantdescribed it like,

Als more just | ike everyoneydui nd of goe
updates and stuff like that. Which is useful, not to trivialize it, but | see
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there's kind of things like that that we try to make it seem like we're doing
more than we are.(P8)

And another interviewee commentéd)] t ended up b®makgmomeor e mee
meetingd (P29) While sharing information was helpful, the lack of action and perceived
conflicts between stakeholders caught some interviewees attention. An interviewee keyed
inonbothissuesandsaii] t was good t hatheroom Weaatkede ver ybc
through some case studies, but | felt like nothing ever really got resolved. Everybody

didn't take their jurisdictional hats off at the tabl@31) That interviewee described

what others also felt; the APWG was a large group with ndargrse stakeholders with

specific interests and conflicts between interests were not explored or resolved through

the APWG effort. While the APWG was the first local example of lagme SLR

regional coordination, it ultimately ended in 2015. Althongbst interviewees noted that

it ended due to lack of consistent funding, a few noted that interest in the effort waned.

4.1.3EnvironmentalLaw andRequlation

Thirty-nine (39) interviewees, representing every stakeholder group, discussed
environmental paty and permitting challenges and opportunities for regional SLR
adaptation. We asked survey respondents if they thought that existing environmental laws
and regulations present an insurmountable barrier/obstacle to SLR adaptation; 39%
agreed, 31% were neal, and 29% disagree#iure26). Interviewes most frequently
mentionedenvironmental regulatiochallenges related to the California Coastal
Commission in regard twetlands and retained permit jurisdictidne Regional Water

Quality Control Board (RWQCB) and U.S. Army Corps of Engineers (USACE) in regard
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to dredge sediment reysnd occasionally Environmentally Sensitive Habitat Area
(ESHA) challenges or challengieelated to Federal Emergency Management Agency
(FEMA) flood zonesand analysis

Level of agreement

Strongly disag ree. Dizag ree. MNeutral Agree . Strongly ag ree.

Existing environmental laws
and regulations present an
insurmountable barrier/ - -
obstacle to SLR adaptation | T T T T T {
100 75 50 25 0 25 50 75 100

Percentage of Responses
Figure26: Sur vey respondentsd | evel of agreement

regulations present an insurmountaiéerier/obstacle to SLR adaptation (n=102)vels
of disagreement are located left of the O line, and levels of agreement are located right of
the O line.

In this section, | summarize results related to complications of permitting
adaptation strategiessues with trust between permitters and permittees, concerns about
changes that SLR brings to existing conditions that are not accounted for in
environmental laws, challenges arising from state retained jurisdiction on Humboldt Bay,
and the request for mecreative thinking and innovation.

Challenges toegionaladaptatiorstrategies

Two commonly discussed potential SLR adaptation strategies on Humboldt Bay
include raising existing dikes and levees and/or creating living shorelines, as well as
using dredge sediment to raise the elevation of land for development and/or
restoration/enhaiement. Seventfive percen{75%)of Humbol dt Baydés cur
shoreline consists of manade structures that need periodic maintenance in order to

function properly(Laird, 2013) Many interviewees suggested raising existing levees and
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dikes to protect the property, critical infrastructure, and devetopihat is behind them.
Living shorelines could be constructed along existing leaadsdikedo provide SLR
protection as well as enhanced habitat. Although some interviewees see this as one of the
simpler solutions to protection against SLR, they ditlbelieve this would be allowable
under the Coastal Act and other environmental politiasvould limit the filling of
coastal wetlands, except under specific circumstances. Some interviewees felt that
althoughmany environmental regulatory agencsegport living shorelines as an
adaptation strategyo one has eealistic solution fopermittingthem on Humboldt Bay
due to potential habitat impact and mitigation requirements.plamnerdescribed this
challenge,

Al think, as a imgtdbadvewithnenvikommentalwe ' r e g o

regulation is the nmet loss wetland gets restrictive sometimes. And if

we're going to build levees and protect anything with those levees, they're

gonna have to get wider so they can get higher. That means you're filling

wetlands on one or both sides of it. Ahgou want to incorporate the

living shoreline that means the levee gets even wider because the slopes a
lot shallower which means you're filling even more wetlaig13)

Forty-nine percent (49%) of survey resp@mts seemed to recognibe regulatory
barriers toadaptatiorand thought it was a high or essential priority to develop regulatory

solutions to allow for wetland fill for the purpose of SLR adaptatiogure27).
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Figure27.Sur vey respondentso6 | evel of priority

related to wetland fill and dredge sediment reuse (¥884Levels of no andbw priority
are located left of the O line, and levels of high and essential priority are located right of
the O line.

Another adaptation strategy includes beneficial use of dredged sediments from
Humboldt Bay that are currently required to be discaedetksignated sites. According
to intervieweestherewas interest around the statehiaw to beneficially reusdredging
spoils to raise the elevation of land for development above projected SLR elevations, to
supplement wetlands with sediment to assistdturalsedimentccretion, or to provide
material for the construction of living shorelin@articipants reported that reuse of
dredge spoils caencounter many challenges due to the impacts that dredging causes on
sensitive species, lack of mitigatiopportunities, as well as tlaelditionalneed for
testing angrocessing sediments for suitabili§ome of these challengean becost
prohibitive. And some are still unresolved; coastal professionals are currently working
through permit complexities w@low for the beneficial reuse of dredge sediment for
various projects around Humboldt B&ixty-five percent (65%) of survey respondents
thought it was a high or essential priority to develop regulatory solutions to allow for

reuse of dredge spoils f&®LR adaption projects such as living shorelirteégyre27).
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Level of effort to adequately protect coastal resources

When interview participants discussed why they thought some environmental
laws and regulationsere a challenge to SLR adaptation, the most frequent reasons were
related to the effort ook to securgpermitapproval or the feeling that necessary
adaptaion strategiesvould notbe permitted or authorized&ome interviewees attributed
the amount oé&ffort to concerns over time and money and other times related to
uncertainty. Because environmental policies are set up to protect environmental
resources, thegften require stringent justification for proposed impacts and clearly
obtainable mitigation. Environmental policies can also require project proponents to
evaluate alternatives that sometstead to better, less damaging outcomes. One
interviewee noted,

AThe Coast al [rAgalations]that evergneadn ude toalso

take into account the need to protect these vital coastal resources and not

have them get | ost in the shuffleé it n
that the resources aredaquately taken into consideratior(P1)

However justifying coastal resource impact througipact analysis and alternatives
evaluations can require a lot of time and money, as described lopdsiml scientist

Al't can be s o e khinthe malatyry fraroesvork. lys t o be w
like you pay double for the effort you put into designing a project. You pay

double to then get it through the compliance pathway. And then when

you're implementing it, you have to pay double, because you might have to

truck that sediment tens of miles aviafP38)

Otherchallengesthat exacerbated the effort it takes to peodstalprojecs

includeinconsistencies and distruétl ' ve consi stently said that
implementation of sea level risetige local and state regulatory agencies are just totally

wishy washy on the subjediP3) said one interviewee. Another wishedios o me sort o
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permitting process that doesn't burn people out and make them feel like they wasted,
three, four, five, or siyears. Some assurance that whatever effort is permiéi¢Bi21)
Inconsistencies or lack of clear direction can lead to more time spent on project
permitting and thereforadditionalproject costslnterviewees shared various institutional
biases and desbed instances wheteh ey di dnét trust someone t
Interviewees from some state and federal regulatory agencies described feetimgythat
c o u | d nsbreprojectiapplicats seeking a permit such as some local goverrahent
entitiesor a private landowner. And intervieweglo were project applicants (such as
Local Government or Landowners) described times wherefditehey did not trust the
people issuing the permits (such as State or Federal GovernStedt) participantsvho
representedegulatory agencieas well as participants who represerpeaiect
applicantsbothdescribed experiencing dishonest communication and feelings of
Apl aying a game, 0 or Iideidualgexpresseddioricdrat t | eo o
institutionalizeddistrust partially molded by negative past experiencelsisdistrust
seemedo further hinder working relationshigeadingto difficulties experienced by all
stakeholder groups.

Changingenvironmentnd static policies

Another challenge expressed by interview participants was conflict between
short and longterm costs and benefits atige uncertainty of SLR impacts on existing
conditions. Many interviewees acknowledged the important role environnteamtahd
regulationshave had in shaping a more natural and accessible coastal Californiary

grateful for [the Coastal Act] as a estal resident of California (P16)said one
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interviewee. Some interviewees cautioned that changing policies related to filling
wetlands would be shesighted due to the loAgrm protectiorthatstrong
environmental policy provides to coastal resoureEsvever, some interviewees
guestioned I f those policies were maintain
anymore due to the habitat changes that SLR will bring.d0astal scientist
commented

ASo, Il think that realédchangescdnario, t he sea

all of our laws need to be sort of ramped to accommodate this change

that's got to happen, that's going to have winners and losers, but in order
to keep all the pieces, we have to back (p27)

Interviewees wondered how, and if, pa@& might change as the habitats that they

protect also change due to SLR. One interviewee explained an approach to improving
vulnerable agricultural lands while simultaneously enhancing wetland functions, however

also described #s not currently permifisle. They saidi So t hose opportunit
going to be gone in 10 to 20 years. And if we don't get our crap together in that time then

those opportunities are goonéP31)for the lowlying agricultural land that is vulnerable

to SLR Others also shared concerns over mitigation and monitoring requirements as

habitats changdue to climate change and SuiRducing mitigation opportunities or
requiringcontinuous adaptation mareagentof dynamic naturallchanginghabitat

conditions

Unique jurisdictionatomplications

According to interview patrticipants, another challenge to regional SLR planning

is the California Coast al Commi ssihoritydbs r et
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in Local Coastal Program (LCP)areast. don't think that other |
dealing with this as much as we are up here in the north cBasause in a lot of other
parts of the statghe line between the Commission's jurisdiction dralocal
governments is just a lot more divide@P9) said one interviewee, describing how this
challenge is fairly unique to Humboldt Bayoastal Commission and Local Government
staff that participated in interviesdescribed that due to this overlappjogsdiction
boundaryHumboldt BayL.CP jurisdictions preparand use and developmeuitins
within theCoastal Commissigns | u r.LGP@alides if consistent with the Coastal
Act, can beused as guidand®y the Coastal Commissiam evaluating ©@astal
Development Permit (OP) applications However, the Coastal Commission is not
legally required to comply with the LCP.
Some interviewees from local jurisdictions seemed discouraged to move forward
with planning efforts in areasf state retained jisdictionbecause thenwas no
guarantee that the Commission will folld@cal policies. Sixtyfour percent (64%) of
survey respondents thought it was a high or essential priority to address planning
conflicts resulting from the California Coastal Commiseid s r et ai ned coast e
development permitting authority in Local Coastal Program aFegsre28).
Interviewees noted that if state decisiofdsrbt align with LCP policies, there could be
wider implications on local nenoastal development, lorgnge economic planand
environmentalysticegoals For example, one interviewee shared,
AThere are a | ot of i mpoverished neighb

principally of color, that are in these zones that are potentially at risk
from sea level riseAnd if we say that you can't rebuiédstructure, modify



81

a structureor expand a structure in those zones're directly affecting
vulnerable populations through that policy decis®m(P7)

Generally, the retained jurisdicti@@emed tareate an additional layer of uncertainty for
local danning processes thaktrealready dealing with the inherent uncertainty of SLR.
Comments from some Local Government interviewees sugpbsit althoughhey

would prefer more control and certainty over their planning procebsgsalso lookdto
the Gastal Commission for leadership and guidak¢eile the Coastal Commission is
responsibldor protectingfor public trust resources within the Coastal Zone, interviews
with Coastal Commission staff suggest the Commissiaalso looking to local
governmat for leadership through LCP guidance.

Level of priortization
Mot a priorty [l Low priorty [l Medium priodty 0 High priority [l Eszental pricrity [l
Address planning conflicts resulting '

from the Coastal Commission's I _
retained permitting authority in

LCP areas | . . |
100 75 50 25 0 25 50 75 100
Percentage of Responses
Figure28:Sur vey respondentsodé | evel of priority

related to Coastal Commission permit jurisdictions (n=RBé&yels of no and low priority
are located l¢fof the O line, and levels of high and essential priority are located right of
the O line.

Innovation, creativityandflexibility

Interview participants described experiencing challenges related to the relative
newness of SLR as an issue. One participant summarized sea level charge dsa s i ¢
change in our fundamental thinking about thidgB1). Interviewees expressed concern

thatthis not only affectdthe way they think about planning but alsfh taeem dealing
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with regulations devised decades before SLR was identified as a hazard and with a lack
of historic precedent or examples to guide decision making.

Some interviewees statéitat many policieseinforced low risk tolerance due to
their mnimal allowances for failuref project outcomeswhichcould stifle innovative
approacheslhey described how most regulatory agenaiesefi i nst i t uti onal |y
t owar ds t hduetsritsaetnussi tgiuvoiot y about 0(P20needent a
interviewee saidi The regul atory framework i s just n
ideas, and even testing concepts, can be virtually impo8giB28). Another interviewee
said,i We d mto prablems that some of the regulations, the way they're written,
don't allow us a lot of flexibility. And we're coming to a point that... it's going to be a
choice between enforcing regulations, or just override th@P25). Various interviewees
repregnting both State and Local Government stakeholder groups called for more
creativity in how to approve projeotsth environmental and public benedis well as
innovation for SLR adaptation projects that focus on alternatives to fortifying the
shorelinePart of this creativity is likely to be developing some balance and compromise
between various stakeholders. Although there seemed to be a divide on whether interview
participants thoughtome habitat conservatipolicies need amending waereimportant
to preserve as is, people on both sides of the argument agreed that more creative thinking
was necessary. One interview pondered the regulatory future,

AHow do you balance uncertairtyLike, do the benefits outweigh the

risks?ét here's kind of different perspecti\

i nnovation in a regulatory contexté And

that is through dialogue and trying to understand each other's needs and
interest and negotiating a balanogP20)
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Multiple interviewees thought a good place to start having these tough conversations
would be through pilot projects and smstiale example®©ne intervieweeuggested,

Alf we're going to adapt, everyone is gotodhave to adapt, including the
regulatory agencies, to see outside of the box and at least start to
experiment with small scale studies. | think, that's how we can start to
maybe be effective, looking at some of these strateégr30)

4.1.4Fundingand Resources

Funding for all stages of adaptation planning was one of the most frequent
challenges mentioned by interview participants and survey respondents. Interviewees
stated that fundingvas lacking for data collection, data analysis, planning, engimge
project implementation, monitoring, and maintenance; the two most frequent funding
gaps stated were insufficient funding for implementation projects and staff to dedicate to
SLR-related activities. The survey showed similar results. In a seriessofr2@y
guestions asking about various challenges to SLR planning and coordination, two
statements the most respondents disagreed with were related to having sufficient funding
and resourced-{gure29). Seventyone percen{71%)of respondentsid notfeel that
their agency/organization taufficient staff resources to dedicate to planning and 68%
felt that their organizationid not have enough fundirtg engage in SLR planning as

much as they would like.



84

Level of agreement
Strongly dizag recll Dizag reelll MNeutral A ree [l Strongly ag reclll
My organization has
sufficient staff resource
o dedicate to planning _ -
My organization has
enough funding to [ [ |
engage in planning
100 75 50 25 0 25 50 75 100
Percentage of Responses
Figure29: Survey respondent level of agreement with statements regarding funding of
SLR planning (n=100).evels of disagreement are located left of the O line |arals
of agreement are located right of the O line.

Staff capacity

Many coastal professiona®mmented that stafferelimited in the amount of
time and effort they cadedicatdo SLR-related workThey described that amy of the
agencies around HumbalBay hal few employees and staff bridge multiple roles and
responsibilities. Some noted that due to small staffing sizes, agencies somelignes
partnerkips with external agencies/organizations to get more admeh can be an
opportunity to buildrust and relationship3wenty-six percen{26%) of survey
respondents noted their agency/organization has shared personnel with other
agencies/organizations for Strielated work within the pasbur years Figure30). Of
the respondents who said their agehagnot shaed staff with other
agencies/organization81% said they would be interested in engaging in that
collaborative activity Figure31). Interviewees also noted that fewer staff can also cause

meeting fatigue and turnover.
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Level of engagement in collaborative SLR-related activities

Nutengﬂged. I don’t knowor N/& Engﬂga:l.

Joint funding

application I
Contribute funding I I
Share personnel [ .
100 75 50 25 0 25 50 75 100
Percentage of Responses
Figure30: Surveyr espondents' perception of their ag

over the past four years in collaborative SLR activities on Humboldt Bay (rt1®)5
Non-engagement is located left of the O line, andagemens located right of the 0
line.

Level of interest in collaborative SLR-related activities not currently engaged in

Mot interested ll  Somewhat interested [l Very interested [l

Joint funding |
application I I
Share personnel HE 4
Contribute funding I e
100 75 50 25 0 25 50 75 100
Percentage of Responses
Figure3l. Survey respondent s’ perception of t

collaborative activities, if not currently engaged (n=10%).Level of interest in
engagement icated left of the O line, and level ioterest inengagements located
right of the O line.

While many of the SLR adaptation efforts on Humboldt Ragtate have been
paid by state and federal grargsmeinterviewees noted that grants are often
flopportunistic 6 a n di pdroo nMmoatte ef f i planeimgand or str ategi
implementation (P26) And grants often do not assist with staff capacity issues, as this
interviewee noted,

AThejurisdictions don't typically hire more staff because the grants

limited time and hiring is expensive, and you don't want t® $mmeone

to just lay them off. So, you hire a consulting firm. So, in the end, the staff
at the jurisdictions who are holding the longerm picture don't really
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get extra time to take this stuff on and they had plenty to do {&ioR3
was a dutyd (P19)

Although grants may not assist directlydeveloping capacity andstitutional
knowledge internallythis dd not deter agencies/organization from spending time
pursuing grants. écording to the survey, 42% of respondents stated that their agenci
have been awerecurrently engaged in collaborating with other agencies/organizations
to apply for and/or secure Skelated project funding through grants or other sources
(Figure30). Of those not engaged, 96% were interedtéglife31); this was the activity
with the highest interest out of theries of 10 different types of collaborative activities
presented in the survey.
Another capacity challengeas the need for degnatedstaff to focus on SLR
efforts and provide consistent, sustainable momentum. A government employee stated,
AGovernment doesn't real limebavauset anybody
that would be a wast&o,if everybody's fully allocated to stuff, when

someting new comes up, you have to find a way to break people loose
and create newllocations andsay this is importand. (P24)

Thisbecomes@mul t i pl i er on the capacity issue.
interdepartmental coordinatian(P26), whichwould be critical for regional

coordination. The same interviewee notedthatn t he absence of a f ut
think that's incredibly hard to sustain coordination and commitment at a scale that goes

so far beyond any particular agency's mandgatecapacity, reallp (P26). Which once

again, notd the lack of current capacity of staff to deal with the fairly reeemphasis on

SLR issues. Overall, interview participants noted a local need for funding for staff to

enable the time and focus necessary to plan for SLR adaptation
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Implementatiorcosts

Many interviewees e xhpurgeesl sye de xcpoenstse rvne o vPe3
associated with the implementation of SLR adaptation projects. For example, the 2013
Shoreline Inventory noted costs of $900,000 to $2,000,000 per mile for the fortification
and rehabilitation of existing dikes and the City of Arcata has noted tiwatien of their
Wastewater Treatment Plant could cost well over $150 mi{lliaird, 2013 personal
communication)These large numbers can be cost prohibitive for a landowner or rural
city. Interviewees wondered where the funds for SLR adaptation would come from and
some postulated that state and federal funding resources would be necessary. A concern
shared by many interviewees was future competition for funding resources between
locations as well as other hazard types. Some intervieseds as thisoastal
professonal, worried that the Humboldt Bay region would be a low priority compared to
urban centers,

AYou think about how much of California

really low, we're going to be competing for the same pots of federal money

with the San FanciscoBay Area, okay, we're nothing compared to them
in populous or Gross Domestic Produc{P27)

However,some interviewees thought that the sooner relative time scale of impacts to
Humboldt Bay could elevate the priority of the region for fundingother competition
for funding could be due to the prioritization of other hazards, as stated by this
interviewee,
AThe next thing is going to be fires, especially in California. If you were a
year ago wanting to get funding for sea level rise, you mag batten

some grant money here or there and been able to build up some type of
program. Today, | think 90% of the available money is going to go to
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forest research, planning, [and implementation,] because more people are
affected by fireghanare affectedby sea levetise.0 (P42)

In addition to competition for future funding resources, interviewees noted how
current emergency priorities, such as the COXDpandemic, can hinder the
prioritization of resources to an issue that is perceived as not havimgdiate impacts,
such as SLR. An interviewee mentioned this when talking about SLR planning and
adaptation efforts,

Alf you're talking about a government
funds to do it. Which now is going to be increasingly diffisith dealing

with a pandemic, and even more costly ... and the lack of tax dollars

coming in through sales, and all the all the impacts from CQY/(BP28)

In addition to reprioritization of funds, as this interviewee noted, the region may be
dealing wth long-term effects of reduced funding. In the survey question about
engagement and interest in collaborative activities, only 29% of respondents have or are
currently contributing funding towards Stielated projects that benefit multiple
agencies/organizationkigure30) and 65% were interesteBigure31), which wa the

lowest interest shown for any of the activities presented in the survey.

Fundingopportunities

Although insufficient funding was a notable challenge, many interviewees also
shared ideas or strategies fonding SLR planning and implementatiomMary saw an
opportunity for regional coordination to set the region up for receiving more significant
amounts of funding, poibig resources, and creag) stakeholder buyn. A coastal

professional commented

e

Aln these regional dhinleng absug whatmve , we need

can afford locally as a community to do this stuff. That's another thing
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that's going to drive this and be too late. If we wait for 30 or 40 years, and
then want to jJump on it, we're not going to be able to compete with San
Diego, LA,and San Francisco. Whes if we get creative now, there's
probably funding opportunities for us to do things in the nex@@§ears,

that could help us 560 years out (P31)

Essentiallythis interviewee suggests thabrking together can give thegien a louder
voice in state and federal funding conversatidfsny commented thakhe region has
and can continue to strategically place representativ&st@ conversations,
fiLobbyinggroupscanend up being mutually helpful in securing
res our ¢exanple]tHe county has a supervisor on the Coastal

Commission, a supervisor that's on the Rural Counties Association, a
supervisor that's on the California Association of Counti¢B36)

Generally, interviewees thought the biggest funding opporésnttould come from state
and federal sources and a few noted that the state could use funding to incentivize SLR
planning, retreat, or other state priorities.
Another funding opportunitdiscussed by intervieweéscused on strategic
regional project plamng through shofterm investments and focusing on SLR projects
with multiple benefits for multiple stakeholders and jurisdictions. Steomh investments
or projects thatvereurgentcurrentlydue to other reasons, such as a failed culvert or
unsafe roadcould consider SLR in a way thaasappropriate for phased adaptation. An
interviewee noted that
Alf we make targeted investments in certain locations, especially the most
vul nerable | ocations, we might be abl e
féeeven if something's too expensive to
smaller things that we can considdrwle just look at future scenarios and

not more shorterm scenarios, then we're kind of losing an opportunity to
make strategic investmerigP22)

Several interviewees suggested tlegiionalwide planning could help identify projects

and priorities tamplement before they are urgent,
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AThenit'll be much more cost effective, we'll already be looking at the
next thing as opposed to trying to react just to sea level rise. It won't be
sucking up all our resources to be moving roads and moving

infrastructure when it becomes urgent. And so, we can plan for and gather
the funding before it becomes an emergen(y40)

This interviewee indicatkthatstrategic, timely investments in shderm projects with
future phasewerea potential funding opportunityf the Humboldt Bay region that
could be supported by a regional coordination effort.

Local dataavailability

We asked survey respondents if they agreed/disagreed that their
agency/organization could begin implementing SLR adaptation activities tasedir
currently available data/information. Forty percent (40%) of respondents agreed or
strongly agreed, while 23% disagreed or strongly disagreed that theynbagh data and
information Figure32). One of the most frequently stated opportunities for planning in
Humboldt Bay was locally specific data developed by local experts. About a quarter of
interviewees mentioned the importance of inventory of Humboldt Baseline assets,

SLR inundation vulnerability mapping, and regiide vulnerability assessments
conducted by Aldaron Laird and Northern Hydrology and Engineers. Interviewees noted
that informatiorwas a strength of this region, anct@uldbe built on fo future efforts.

Al think the opportunity is to take the
into solid policies and projects that have an environmental benefit, economic benefit,
social benefh (P21) Other studies cited by coastal pregenals included research on

sand dynamics in coastal dunes and sediment dynamics in marshes by USFWS and

USGS environmental analysis on dredge sediment reuse by the Harbor Déstdct
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Humbol dt Countydés Adaptation ARdaamdni ng ef f o
Regional SLR Planning Feasibility Study. Another opportuinitgrviewees raised
involvedsharing SLR information through groups such as the Humboldt Bay Initiative or
the Cal Poly HumboldSLR Initiative.

Level of agreement

Strongly dizag ree. Dizag ree. MNeutral Ag ree. Strongly ag ree.

My agency/organization has : . :
enough datainformation now

to begin implementing SLR - _

adaptation plans and activities

T T T T

100 75 50 25 0 25 50 7h 100

Percentage of Responses
Figure32Sur vey respondentods | evel of agreement

ability to begin implementing SLR adaptatiplans,and activities based on their current
data/information (n=101).evels of disagreement are located left of the O line, and levels
of agreement are located right of the O line.

Coastal professionatudy participantalso identified current data gaps. The most
requested information was groutrdthed and validated SLR projections and models.
Validated data could decrease planningentainty and help prioritize SLR planning.
fiWe're gonna need to pay attention to see if that projection is coming to fruition, because
| think that there needs to be that for the people that don't believe in this yet or are
speculative or skeptical(P27)said onecoastal scientisdditionally, interviewees
called for updated and refined maps and models; more information on geomorphology,
sediment dynamics, hydrology, restoration, groundwater, and vertical land motion; as
well as information about SLR inapt interactions with shoreline/waterfront and with

other hazards such as earthquakes and tsunamis. Some interviewees saw opportunities to



92
collect regional data at regular intervals, such as Higfinition imagery, LIDAR
mapping, and tidal datahis intervieweecommentedheir data needs
Al think our need is that ongoing need
great if it was every year, but at least every couple of years having some
updated data | think would be really important for our planning preces

And the data could be Bayide. So, you know, the County, Arcata,
Eureka, Caltrans, railroads, they all benefit fronoi{P10)

A coupleof interviewees discussed the importance of learning from SLR
adaptation and planning examples in other areasghou the world, bringing in state
and federal input related to hazard zones, and building on monitoring information
collected at specific project sites related to flooding experidocexample.Two
interviewees noted that incorporating indigenknswledgecould benefit regional SLR
planning efforts. One interviewee described the benefits of incorporating Tribal
knowledgefiThey bring generations of experience with the coastal environment here
around Humboldt Bay. And stories about d@@arstormand f |l oodi ngéno one
has that longterm perspective like indigenous peopl® dB30).

To guidelocal SLR adaptatiompractitioners, the State has released various
guidance documentmfervieweesnost frequently cited the 2018 OPC SLR Guidance
and the2018California Coastal CommissioBLR Policy Guidance) and is developing
more assistance programs (such as the Office of Planning and Research Integrated
Climate Adaptation and Resiliency ProgrH@ARP] Adaptation Planning Guide).
Elements of these Stated efforts seemed generally helpful to most, but they also
sparked comments about the need for more guidance in developing locally specific

interpretations of the data.



93

4.2 BehavioralBarriersandOpportunities

Extensive research and scholarship higtts the important role that individual
actors can play in climate adaptation and hownkeractions of actors can contribute to
or inhibit collectiveaction(Ford & King, 2015; John & Yusuf, 2019; Lubell et al., 2021;
Moser & Ekstrom, 2010)The survey instrument and interview guide both contained
guestons related twarious social challenges to SLR planning such as leadepsiific
engagemenstakeholder attitudes arounlimate change and SLBnd how coastal
professionals feel about performing Sk&ated workln this section | report results on
opportunities and challengesated to the actors on Humboldt Bayd how these
behavior al el ements both positively and ne
working collaboratively together and prioritizing SirBlated work.

4.2.1 AttitudesandJobSubijectivities

In the following sections | describe results relatestaikeholder and public
opinions around SLR arttie emotional elements pérforming SLRrelated workThe
attitudes of people involved adfectedby SLR contribute to coordination challenges
and opportunities.

Attitudesregardingclimate chang@andSLR

Interview participants noted that local stakeholders, decision makers, and the
publ i c 6ssvithaespedt ttsuRdpeovide both opportunities and challenges for SLR
adaptation efforts. Thirteen participants noted that a regional challenge is that SLR can be

aflpol i tigsweithafiesdoome f ol ks tohfiintk wosn 6ma dhea puppedn i r
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lifetimed (P37, P30)However, a few participants noted that climate change and SLR
skepticismwas not a large factor inthisregiondhavas a bi gger concern
when peopl e were | usto(P)aFpurteeginterndewho i nvent e
participantstbought t he Humbol dt Bay communityds wur
is occurring is an opportunity and a strength for the region. This was also indicated in the
survey results; 71% of coastal professional respondents thought that SLR was already
affectingthe Humboldt Bay region and 0% of coastal professional respondents thought
SLR impacts would never occUfiure33). Figure33also compares results from the
same question asked in a public survey conducted by Humboldt G@lantying and
Building Departmenin the summer of 202AImost 50% of publicsurvey respondents
believe Humboldt Bay is already being impacted by SLR, while less thartidfght

SLR impacts would never occUfigure33).
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Figure33: Comparison of expectations from public (n=518) and coastal professional
(n=107) respondents of when SLR might impact the Humboldt Bay region. (Public
survey data from 2021 Humboldt Couritlanning and Building DepartmeRublic
Survey).

I n describing the Humboldt County commu
region, some participants thought that there is more openness locally to the fact that SLR
is occurring than in other places. One participant noted,

A Y e a lmess ahothgr opportunity with Humboldt is that we can already
see it. It's obvious, like it's coming, it already is here, iitly tides. On

that highway and you see that those buildings where the levee is, and
Jacobs Avenue is lower than the bay. Itteadly here. Nobody here is like
debating there's an issue, there's always been an issue, we developed on
flood plaino (P15)

There are many places around Humboldt Bay where community members can observe

flooding, especially during king tideEifure34, Figure 35 Figure36, Figure37).












































































































































































































