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Please Note: This presentation is a publication of 
the Hawaii Office of Planning, Coastal Zone 
Management Program, pursuant to National 
Oceanic and Atmospheric Administration Award 
Nos. NA14NOS4190079 andNA15NOS4190105, 
funded in part by the Coastal Zone Management 
Act of 1972, as amended, administered by the 
Office of Ocean and Coastal Resource Management, 
National Ocean Service, National Oceanic and 
Atmospheric Administration, United States 
Department of Commerce. The views expressed 
herein are those of the author(s) and do not 
necessarily reflect the views of NOAA or any of its 
sub-agencies.
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Disclaimer: The information contained in this 
presentation is intended for general informational 
and demonstration purposes only. Resemblance to 
any actual locations, places and/or residences is not 
intentional. The provision of case studies and the 
document itself does not constitute any advice, 
opinions or directives of the State of any kind. The 
information does not create any duties, obligations 
or requirements of the State and/or its contractors. 
The State and/or its contractors will not be liable for 
any damages, losses or causes of action of any 
nature arising from any use of these documents or
information provided herein.
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Today’s	
  Agenda	
  	
  
Morning	
  
!  Introduc+on	
  &	
  Project	
  
Context	
  

!  Keynote	
  Speaker	
  #1	
  	
  
!  Finance	
  /	
  Tax	
  /	
  
Economics	
  Panel	
  

!  Insurance	
  /	
  FIRM	
  Panel	
  

! Working	
  Lunch	
  
(12:15-­‐1:15)	
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AHernoon	
  
!  Keynote	
  Speaker	
  #2	
  	
  
!  Legal	
  /	
  Policy	
  Panel	
  
!  Open	
  Space	
  /	
  Public	
  
Access	
  /	
  Social	
  
Jus+ce	
  Panel	
  

! Wrap-­‐Up	
  Discussion	
  



Project	
  Team	
  Introduc@ons	
  

!  State	
  of	
  Hawai‘i,	
  Office	
  of	
  Planning,	
  Coastal	
  
Zone	
  Management	
  Program	
  	
  

!  SSFM	
  Interna+onal	
  	
  

!  David	
  Tarnas,	
  MCS	
  Interna+onal	
  	
  

!  Chip	
  Fletcher,	
  UH	
  Manoa	
  	
  

!  Kem	
  Lowry,	
  UH	
  Manoa	
  	
  

!  Rebecca	
  Soon,	
  Pacific	
  Solu+ons	
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The	
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  for	
  	
  

Managed	
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What	
  is	
  Managed	
  Retreat?	
  	
  
!  A	
  purposeful	
  effort	
  to	
  divert	
  development	
  
away	
  from	
  vulnerable	
  coastal	
  areas	
  

!  It	
  involves	
  a	
  mix	
  of	
  planning,	
  regulatory	
  tools,	
  
incen+ves,	
  land	
  acquisi+on,	
  and	
  protec+on	
  

!  Can	
  some+mes	
  be	
  prompted	
  by	
  natural	
  
disasters	
  

!  Requires	
  community	
  involvement	
  in	
  planning	
  
and	
  implementa+on	
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Retreat	
  as	
  a	
  Climate	
  Adapta@on	
  
Strategy	
  	
  
!  Accommoda@on:	
  Adap+ng	
  structures	
  and	
  
systems	
  to	
  allow	
  them	
  to	
  be`er	
  withstand	
  
changing	
  condi+ons,	
  such	
  as	
  flood	
  proofing	
  and	
  
eleva+ng	
  structures	
  

!  Protec@on:	
  Dikes,	
  berms,	
  and	
  other	
  tools	
  to	
  
harden	
  shorelines	
  or	
  structures	
  in	
  their	
  present	
  
loca+on	
  

!  Retreat:	
  Re-­‐loca+ng	
  structures,	
  communi+es,	
  
highways	
  and	
  other	
  infrastructure	
  from	
  
vulnerable	
  coastal	
  areas,	
  and	
  minimizing	
  new	
  
development	
  in	
  vulnerable	
  areas	
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Ongoing	
  State	
  Efforts	
  Addressing	
  
Climate	
  Change	
  and	
  Coastal	
  Hazards	
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Project	
  Goals	
  
!  Assess	
  the	
  feasibility	
  and	
  implica+ons	
  of	
  
implemen+ng	
  managed	
  retreat	
  strategies	
  

!  Support	
  the	
  State	
  Office	
  of	
  Planning’s	
  	
  
climate	
  adapta+on	
  coordina+on	
  ac+vi+es	
  

!  Complement	
  the	
  efforts	
  of	
  the	
  Appropriate	
  
Coastal	
  Development	
  and	
  Management	
  of	
  
Coastal	
  Adapta+on	
  Ac+on	
  Team	
  (ACT)	
  and	
  
the	
  Climate	
  Commission	
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Project	
  Tasks	
  
1.   Background	
  Report:	
  Review	
  plans,	
  programs,	
  

policies,	
  case	
  studies,	
  and	
  tools	
  relevant	
  to	
  
managed	
  retreat	
  in	
  Hawaii.	
  

2.   Case	
  Studies:	
  Explore	
  how	
  managed	
  retreat	
  
strategies	
  could	
  interact	
  with	
  four	
  different	
  
types	
  of	
  development	
  across	
  Hawaii.	
  

3.   Symposium:	
  Obtain	
  feedback	
  from	
  various	
  
stakeholders	
  and	
  industries.	
  	
  

4.   Final	
  Report:	
  Assess	
  the	
  feasibility	
  of	
  various	
  
managed	
  retreat	
  strategies	
  for	
  Hawai‘i.	
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Tools	
  for	
  Managed	
  Retreat	
  

10	
  



Preliminary	
  Findings	
  &	
  
Key	
  Issues	
  Related	
  to	
  
Managed	
  Retreat	
  

Preliminary	
  Findings	
  &	
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  Issues	
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  to	
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  Retreat	
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DR.	
  KEM	
  LOWRY,	
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SLR	
  Vulnerability	
  Assessment	
  and	
  
Adapta@on	
  Report	
  (2017)	
  	
  	
  
Establishes	
  a	
  baseline	
  understanding	
  of	
  vulnerable	
  
coastal	
  areas	
  and	
  poten+al	
  impacts.	
  	
  
Three	
  components	
  to	
  vulnerability:	
  
!  Areas	
  exposed	
  to	
  sea	
  level	
  rise,	
  passive	
  flooding,	
  
poten+al	
  high	
  wave	
  flooding,	
  and	
  coastal	
  erosion	
  
+	
  1%	
  chance	
  events	
  

!  Sensi+vity	
  of	
  people,	
  places,	
  things	
  to	
  harm	
  from	
  
climate	
  threats	
  

!  Ability	
  to	
  respond	
  effec+vely	
  to	
  flooding	
  and	
  
other	
  threats	
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Poten@al	
  Impacts	
  of	
  Chronic	
  
Flooding	
  in	
  Hawaii	
  
!  25,800	
  acres	
  of	
  land	
  in	
  Hawaii	
  would	
  be	
  
unusable	
  

!  6,500	
  structures	
  near	
  the	
  shoreline	
  would	
  be	
  
compromised	
  

!  A	
  minimum	
  of	
  $19	
  billion	
  in	
  direct	
  economic	
  
losses,	
  not	
  coun+ng	
  costs	
  of	
  replacing	
  roads,	
  
u+li+es	
  and	
  other	
  public	
  infrastructure	
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SLR	
  Exposure	
  Area:	
  Kahului	
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SLR	
  Exposure	
  Area:	
  Honokohau	
  Bay	
  



MANAGED	
  RETREAT	
  
CASE	
  STUDIES	
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Case	
  Study	
  Tasks	
  

!  Select	
  one	
  development	
  type	
  per	
  county	
  to	
  
examine	
  implica+ons	
  of	
  managed	
  retreat	
  
(single	
  family;	
  resort/condo;	
  urban;	
  cri+cal	
  
infrastructure).	
  

!  Conduct	
  site	
  analysis	
  of	
  land	
  uses	
  and	
  
ownership,	
  environmental	
  and	
  economic	
  
condi+ons,	
  exis+ng	
  and	
  poten+al	
  risks,	
  and	
  
other	
  informa+on.	
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Case	
  Study	
  Tasks	
  (Cont.)	
  

!  Conduct	
  site	
  visits	
  and	
  meet	
  with	
  local	
  
officials.	
  	
  	
  

!  Iden+fy	
  key	
  stakeholders	
  that	
  would	
  be	
  
involved	
  in	
  and/or	
  affected	
  by	
  managed	
  
retreat.	
  	
  

!  Conduct	
  focus	
  groups	
  on	
  current	
  
condi+ons,	
  poten+al	
  natural	
  hazard	
  risks,	
  
and	
  the	
  factors	
  and	
  issues	
  affec+ng	
  the	
  
appropriateness	
  of	
  managed	
  retreat	
  
strategies.	
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Case	
  Selec@on	
  

Four	
  sites	
  chosen:	
  
! Maui	
  –	
  condominium/resort	
  
development	
  

! Oahu	
  –	
  cri+cal	
  infrastructure	
  
! Hawaii	
  Island	
  –	
  single	
  family	
  homes	
  

! Kauai	
  –	
  urban	
  area	
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Maui	
  Maui	
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Maui	
  -­‐	
  Hotel	
  /	
  Resort	
  
Case	
  Condi@ons	
  
!  Ac+ve	
  erosion	
  threats	
  at	
  site	
  
!  Cri+cal	
  infrastructure	
  and	
  roads	
  could	
  be	
  	
  
undermined	
  

! Mul+ple	
  private	
  owners	
  and	
  mortgagees;	
  
underlying	
  property	
  may	
  be	
  leasehold	
  

! Much	
  of	
  shoreline	
  is	
  armored	
  

!  Tourism	
  is	
  important	
  to	
  local	
  economy	
  

!  Uncertain	
  role	
  of	
  insurance	
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Oahu	
  Oahu	
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Oahu	
  –	
  Cri@cal	
  Infrastructure	
  	
  
Case	
  Condi@ons	
  
!  Limited	
  and	
  costly	
  op+ons	
  for	
  protec+ng	
  or	
  
reloca+ng	
  infrastructure	
  at	
  some	
  sites	
  

!  Accelerated	
  erosion	
  at	
  some	
  sites	
  
!  Loss	
  of	
  iconic	
  beaches	
  to	
  erosion	
  and/or	
  
shoreline	
  armoring	
  	
  

!  Scale	
  of	
  issues—mul+ple	
  homes/facili+es	
  
threatened	
  at	
  some	
  sites	
  

!  Need	
  for	
  mul+-­‐agency	
  coordina+on	
  	
  
!  Legal	
  and	
  permiqng	
  issues	
  associated	
  for	
  
repair	
  or	
  rehabilita+on	
  of	
  infrastructure	
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Hawaii	
  Island	
  	
  Hawaii	
  Island	
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Hawaii	
  Island	
  –	
  Single	
  Family	
  Homes	
  
&	
  Neighborhoods	
  	
  
Case	
  Condi@ons	
  	
  

!  Several	
  houses/communi+es	
  are	
  vulnerable	
  
to	
  sea	
  level	
  rise	
  

!  Local	
  government	
  considering	
  some	
  areas	
  
for	
  acquisi+on	
  	
  

!  Retreat	
  at	
  neighborhood	
  scale	
  might	
  be	
  
possible	
  at	
  some	
  sites	
  

!  Certain	
  areas	
  have	
  sensi+ve	
  coastal	
  areas	
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Kauai	
  Kauai	
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Kauai	
  –	
  Urban	
  Area	
  
Case	
  Condi@ons	
  
!  Urban	
  area	
  partly	
  in	
  exis+ng	
  hazard	
  zone	
  and	
  
subject	
  to	
  increased	
  flooding	
  and	
  erosion	
  

!  Significant	
  tourism	
  and	
  small	
  business	
  
economy	
  

!  Cri+cal	
  state	
  highway	
  runs	
  through	
  
community	
  in	
  poten+al	
  inunda+on	
  area	
  

!  3	
  r	
  of	
  sea	
  level	
  rise	
  would	
  inundate	
  most	
  
makai	
  development	
  

!  Area	
  could	
  eventually	
  become	
  barrier	
  island	
  
because	
  of	
  exis+ng	
  mauka	
  wetland	
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Scenario-­‐Based	
  Focus	
  Groups	
  

!  14-­‐20	
  businesspeople,	
  community	
  reps,	
  
government	
  officials,	
  coastal	
  property	
  owners,	
  
and	
  advocacy	
  groups	
  invited	
  to	
  par+cipate	
  in	
  
each	
  focus	
  group	
  

!  Par+cipants	
  invited	
  to	
  share	
  their	
  private	
  
views	
  on	
  coastal	
  hazards	
  and	
  possible	
  retreat	
  
from	
  vulnerable	
  areas	
  

!  Focus	
  Group	
  lasted	
  3	
  hours	
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Topics	
  Explored	
  in	
  Focus	
  Groups	
  

!  Personal	
  understanding	
  of	
  coastal	
  hazards	
  	
  
!  Resources	
  affected	
  by	
  coastal	
  hazards	
  
!  Percep+ons	
  of	
  managed	
  retreat	
  vs.	
  other	
  
climate	
  adapta+on	
  strategies	
  

! Who	
  needs	
  to	
  be	
  involved	
  in	
  implemen+ng	
  
managed	
  retreat	
  

!  Factors	
  that	
  would	
  influence	
  decision	
  to	
  
retreat	
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ISSUES	
  RELATED	
  TO	
  MANAGED	
  
RETREAT	
  IN	
  HAWAII	
  

Financing	
  	
   Insurance	
  	
  

Legal	
  /	
  Policy	
  

Public	
  Access	
  /	
  Open	
  Space	
  /	
  
Social	
  Jus@ce	
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!  How	
  will	
  retreat	
  be	
  funded?	
  
!  Can	
  funding	
  be	
  set	
  aside	
  now	
  to	
  aid	
  in	
  
retreat	
  for	
  post-­‐disaster	
  scenario?	
  

! What	
  are	
  the	
  fiscal	
  implica+ons	
  of	
  
reloca+ng	
  communi+es	
  and	
  cri+cal	
  
infrastructure?	
  

! What	
  is	
  the	
  fiscal	
  impact	
  of	
  managed	
  retreat	
  
to	
  tourism	
  and	
  other	
  industries?	
  	
  

Financing	
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! What	
  is	
  the	
  government’s	
  and	
  the	
  private	
  
sector’s	
  role	
  in	
  reducing	
  vulnerability?	
  	
  

!  How	
  can	
  we	
  update	
  Federal	
  Flood	
  
Insurance	
  Maps	
  and	
  expand	
  hazard	
  zones	
  
to	
  account	
  for	
  SLR?	
  	
  

! How	
  will	
  percep+on	
  of	
  risk	
  and	
  
instability	
  affect	
  people’s	
  decisions	
  to	
  
relocate?	
  

Insurance	
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!  What	
  are	
  the	
  poten+al	
  legal	
  issues	
  arising	
  from	
  
managed	
  retreat?	
  	
  

!  What	
  are	
  the	
  op+mal	
  strategies	
  for	
  engaging	
  
communi+es	
  in	
  development	
  and	
  
implementa+on	
  of	
  retreat	
  strategies?	
  

!  How	
  can	
  we	
  implement	
  post	
  disaster	
  
redevelopment	
  requirements	
  that	
  promote	
  
retreat?	
  	
  

!  What	
  mechanisms	
  can	
  encourage	
  voluntary	
  
reloca+on	
  of	
  households	
  from	
  vulnerable	
  coastal	
  
areas?	
  	
  

Legal	
  /	
  Policy	
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! Would	
  retreat	
  affect	
  demographics	
  inland	
  and	
  
coastal	
  communi+es?	
  	
  

!  How	
  might	
  buyouts	
  be	
  applied	
  equitably,	
  not	
  
just	
  to	
  the	
  benefit	
  of	
  wealthy	
  coastal	
  
landowners?	
  	
  

! What	
  areas	
  should	
  be	
  priori+zed	
  for	
  
protec+on	
  and	
  preserva+on?	
  

!  How	
  can	
  sense	
  of	
  community	
  among	
  those	
  
retrea+ng	
  be	
  maintained?	
  	
  

Public	
  Access	
  /	
  Open	
  Space	
  /	
  
Social	
  Jus@ce	
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Preliminary	
  Findings:	
  Managed	
  
Retreat	
  as	
  a	
  Planned	
  &	
  Phased	
  
Process	
  	
   Understanding	
  and	
  

communica+ng	
  the	
  risks	
  of	
  
coastal	
  hazards	
  	
  

Upda+ng	
  planning	
  and	
  
recovery	
  frameworks	
  for	
  

coastal	
  areas	
  	
  

Strengthening	
  regula+ons	
  
for	
  vulnerable	
  coastal	
  areas	
  	
  

Addressing	
  legal,	
  social,	
  and	
  
cultural	
  concerns	
  	
  

Shiring	
  land	
  use	
  and	
  
rethinking	
  coastal	
  
management	
  

Managed	
  
Retreat	
  
Strategy	
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Our	
  Goals	
  for	
  Today:	
  	
  
1.  Further	
  the	
  discussion	
  of	
  managed	
  retreat	
  

as	
  a	
  poten+al	
  climate	
  adapta+on	
  strategy	
  in	
  
Hawaii,	
  and	
  be`er	
  understand	
  its	
  
opportuni+es	
  and	
  challenges.	
  	
  	
  

2.  Learn	
  from	
  managed	
  retreat	
  examples	
  that	
  
have	
  been	
  done	
  elsewhere.	
  	
  

3.  Discuss	
  with	
  stakeholders	
  which	
  tools	
  are	
  
most	
  appropriate	
  for	
  Hawaii.	
  	
  

4.  Be`er	
  understand	
  the	
  appropriate	
  next	
  
steps	
  involved	
  in	
  implemen+ng	
  managed	
  
retreat	
  as	
  part	
  of	
  Hawaii’s	
  climate	
  
adapta+on	
  strategy.	
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