POTENTIAL COASTAL ADAPTATION STRATEGIES

@ Sea Wall/Revetment

Description Description
A seawall or revetment is a haro ‘Riprap” is  man-placed  rock
engineering shore-based structure or other loose material used to
which protects the coast (ana armor shorelines, pilings and other
abutting properties) from erosion, shoreline  structures against  scour,
at least in the short term. Sloping storm surges, and water erosion
concrete or basalt stone structures lusually constructed with large basalt
are commonly used in Hawaii. boulders in Hawai ).
Pros Pros
e Protects property behind the * Cosfroughly same as sea wall
shoreline * Requires liftle taking of lanc
e Hard engineered solution that is property
tied-and-tested * Requires minimal maintenance

once installeo

Cons

* leads fo beach loss along
eroding coasts

e Causes environmental problems
including loss of natural habitat

e Disrupts sediment movement
and fransport, causing long-term
erosion

* High construction cost

e Diminishes public access

Cons
* Not appropriate for many beaches.
e Not as effective for storm surge
e Impacts on an eroding beach
are generally the same as o
seawall (beach loss)  without
other mitigation (e.g., beach
nourishment)
* Has a large footprint into public
trust submerged lands

ﬂ?}%ﬁ‘ Natural or Living Shoreline

ndiNeuUrishment

Description Description

A protected, stabilized coastal The practice of adding large
edge made of natural materials quantiies of sand or sediment
ike plants, sand dunes, and/or to beaches to combat erosion
rock. Unlike a concrete structure, and increase beach width. A
which impedes the growth of plants “soft armoring” technique, but
and animals, living shorelines impermanent.

grow over tfime. Often referred
to as ‘soft armoring.” Not usually
compatible with most sandy beach

| Pros
environments.

e Protects  valuable  beaches:

oreserves maximum beach area

e Avoids most issues caused by
walls /revetments

Pros
o Allows coexistence with erosion

and sea level rise over the long
ferm

e Avoids most of the issues that Cons
arise from hard armoring e Requires significant dredging of
Cons sanc
e Not typically used on beaches e Potential environmental risks to
on the open ocean the nearshore marine ecosystem
e Relatively new and unfestec e Repeat nourishment needed on
sfrategy  in Hawaii;  usec a chronically eroding beach

extensively in  places like
Chesapeake Bay
e Requires taking in-land area

O’AHU’S

GATHERING PLACE
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POTENTIAL IN-LAND ADAPTATION STRATEGIES

¥
Eﬁ' Restrict New Development

T"’: Require District Drainage

Description

The City would set physical benchmarks
i.e. number/frequency of flooding
events or percentage of property lost)
that trigger increased development
restrictions, it adaptation  solutions
and/or regional drainage plans have
not been applied.

Cons
e Curtails economic growth
* May seem overly punitive or harsh
e less new development means less

new investment and community
benefits

Pros
e Reduces long-term loss of property
e Reduces risk to private and public
structures and infrastructure
e Reduces City and County liability

o

Raise Roads and Pipes

Description

An intensive and complex public or
orivate effort where new fill is added
to raise roads by 3 to 6 teet (or more),
along with nearby water and sewer
oipes/lines. New drainage and green
infrastructure  teatures  are  usuially
added to maximize co-benefits.

Pros Cons
o Allows existing infrastructure to be  ® Extreme cost
salvaged and made resilient. Disruptive and complicatea
e Essential tor intensively developed Requires intense coordination
areas to adapt in place Necessitates redesign on the part
of adjacent development

@ Rapid Retreat (phased over 30 years)

Description

In the most severely impacted SLR-XA
areas, require property owners fo |oin
together to create and administer a
regional /district program in order to
olan for needed capital improvements
and drainage solutions.

Pros
e Will help address impacts that cut
across ownership/property lines
e Collaborative  strategy  that
operates at a larger scale than
individual buildings

* leverages private sector funding

Cons
e Requires all businesses to parter
e Requiresserious, on-going financial
commitments
e Wil necessitate coordination with
oublic agencies

m Raise/Abandon/Repurpose 1st Floor

Description

As flooding occurs more and more

rrequently, private businesses will need

fO renovate, re-purpose, elevate, or

abandon ground floors. Ground floors

can also be redesigned as parking,

storage, or other nonhabitable space.

Mechanical and electric tacilities wil

need to be hardened and/or relocated.

Cons
e Very costly and may be inteasible
e Requires new connections ana

walkways to access street level
e Doesn't address street level

Pros
e Salvages buildings in areas that
experience frequent flooding
* Allows contfinued use of existing
businesses and apartments

flooding or impacts underground

@ Slow Retreat (phased over 60 years)

Description

Allows an area that was not previously
exposed to flooding by the sea to
become flooded by removing coastal
orotection. Timeframe is 20 to 30 years
for buildings to become unoccupiable.
Might require buy-out of impacted

properties.
Pros Cons
* Provides new naftural areas to  ® Infeasible for high-density areas
absorb rising seas and storm surges  ®  Politically ditficult
* Potential to address sea level rise ® Severe impacts on particular parcels
[

Potentially extreme costs to purchase

aggressively, it buy-outs or other
orivate waterfront property

incentives are used

M

Adaptive Design Requirements

"

Description

New design standards for impacted

areas; may include guidance for

ground floor design, mandatory pumps,

elevated mechanical equipment, anc

other adaptation-related improvements.

Structures may also be subject to limits

on armoring and rebuilding.

Pros

e Ensures new buildings will be

resilient to future decades of
flooding impacts

e Allows new development in
impacted areas

Cons
* Raises cost of new buildings
* Intfroduces another level of
complexity in project review

Description

Allows an area that was not previously
exposed to flooding by the sea to
become flooded by removing coastal
orotection. Timeframe is 50 to 60 years
tor buildings to become unoccupiable -
the longer timetrame allows tfor advance
olanning  and  interim  adaptation
measures.

Pros
* Provides new natural areas to
absorb rising seas and storm surges
o Slower timeframe allows owners/
businesses to plan tor future retreat

Cons
 Not very feasible in areas with
existing high density development
e Politically ditficult
e Flooding impacts may come earlier
than anticipated /predicted

Floodable Park

Description

Designed  to  absorb  stormwater/
floodwater and decrease run-off anc
flooding by storing excess water anc
releasing it slowly. These parks wil
flood periodically during extreme
rainfall events, hurricanes, and some

King Tides.

Cons
e Makes parks unusable  for
recreation during storms/floods
* Expensive for larger parks

Pros
* leverages existing open space
e Combined amenity, resilience, and
biodiversity benetfits
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HOW DO WE RESPOND TO SEA LEVEL RISE?

.
5
;

S

For the highlighted areas, select the sea level rise
adaptation strategy that you feel is appropriate
and will best balance the various competing
needs of local residents, business and property
owners, resort operators, tourists, the public at

Waimalu Stream

Coast Type: Riprap Rock or Marsh
Inland Type: Park & Urban Stream

Pearl
Country Club

Projected Impacts/Issues

e Chronic flooding of park N Aiea Bay Rec Area & Stream large, and the natural environment. You may
e Stream overflows during storms e | select both a short-term and a long-term strategy.
e Potential looding of TOD arec ), R N Coast Type: Riprap Rock or Marsh

Inland Type: Park & Urban Stream

Projected Impacts/ Issues RED HILL
e Chronic flooding of recreation area
e Stream overflows during storms

Halawa
District Park
° — <
Aiea Coast \ &

Coast Type: Riprap Rock or Marsh >
Inland Type: Suburban (Residentiall
Pr 1 t |m t | Moanalua .

ojected Impacts/Issues | FORD ISLAND L Mapunapuna (mauka side)

e Flooding of Pearl Harbor Trail

e Potential repeated flooding of TOD TRIFISR .

y pec o 9 HOSPITAL Coast Type: n/a
area and existing nousing |
ALIAMANUY CRATER Inland Type: Semi-Urban & Urban Stream
: NVILED .
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e Chronic flooding of streets and
businesses
e Sewer/pipe overflows during storms
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HOW DO WE RESPOND TO SEA LEVEL RISE?

) Lam@KTTd N
£ / A 3 For the highlighted areas, select the sea level rise
Z V\Y\vc’ adaptation strategy that you reel is appropriate
/ O and will best balance the various competing
& needs of local residents, business and property
= HONOLULU , é\ﬁ i_ f f - fh b/ ]L
| 7 S At R @ owners, resort operators, tourists, the public a
; OLLEGE S large, and the natural environment. You may
. ( LilitUokalani select both a short-term and a long-term strategy.
l A \i"f?ié: Garden
Iwilei E——
Coust Type: /- 0~ -
Inland Type: Urban (Comm./Industrial) Mal
Dis
Projected Impacts/Issues I
e Chronic flooding of businesses,
streets, and parking lots
e Sewer + pipe overflows during PUNCHBOWL
storms Ward Village / Kaka'ako
Coast Type: Sea Wall
= N Inland Type: Urban (Mixed|
ﬁ> 'ij Proi . .
' | rojected Impacts/ Issues Ala Moana Mall / Kapiolani
\ SANDM[}]D @y 7 N ol e Chronic flooding of new housing, / Kap
hece S Palace :
streets, and ground floor businesses Coast Type: n/a
o e Sewer + pipe overtlows during storms Inland Type: Urban (Mixed)
. X < Projected Impacts/Issues
= ~ THomaE e Chronic flooding of businesses,
"r‘)l ‘j‘{ s sland Square | streets, and pgrking |OT?f] .
N O R Area i K e Sewer + pipe overflows during
_ ~ . BLAISDELL :
N . R . e McCully Neighborhood

CENTER

/ I > | Coast Type: n/a
MCKINLEY /| /228 e o
HIGH SCHOOL <l B0 Inland Type: Semi-Urban (Residentiall

Kaka’ako Makai | R 7 4 ¢ N = T Projected Impacts/ Issues |
et V. = 4 o D) ,_ _ | e Ground floor apartment flooding

Coast Type: Sea Wall and Riprap Rock &/ L, N WA, W Lo _, e ]  * Groundwater intrusion
| e Frequent ponding along streets

Inland Type: Park and Semi-Urban

Projected Impacts/Issues
e Potential disruption to shipping
and port activities due to chronic
flooding
e Ponding in park and wave
overtopping of sea wall

KAIMUKI
HIGH SCHOOL

Ala Moana Beach Park

S
<
Legend >
_ | 5
SLR “Xposure Areo (3.2') Coast Type: Beach or Riprap Rock 5%1*
— / I I d T : P /<
SIR Exposure Area (6') mand lype. = )
Poyrk Projected Impacts/ Issues
arf  Chronic flooding of beach park + erosion
GOH/SpOI’TS e Potential ﬂpoding of Ala Moana Blva
. e Sewer + pipe overflows during storms
Preservation
Existing Shoreline N
N
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HOW DO WE RESPOND TO SEA LEVEL RISE?

Thomas

Square SCHOOL For the highlighted areas, select the sea level rise

adaptation strategy that you feel is appropriate

f:EEI:L Waikiki (Ewa side) , and will best balance the various competing
' Palolo Valley - :

f Coast Type: Sea Wall UNIVERSITY OF District Park needs Of /OCO/ res:denfs, busmoess O”d prOPeﬁy

VICKINLEY 7| Inland Type: Urban (Residential HAWAN = MANOA owners, resort operators, tourists, the public at

3 ?I'“"“!-_r.’ / .
GH SCHOOY 7% .. large, and the natural environment. You may

select both a short-term and a long-term strategy.

Projected Impacts or Issues ; :
'I Chronicp flooding of streets and Ala Wai Canal, Stream, + Golf
ground floors of apartments /
e Sewer/pipe overflows during storms

e Groundwater infrusion
e Over-topping of harbor breakwalls

Coast Type: Sea Wall
Inland Type: Park & Urban Stream

Projected Impacts/Issues
e Chronic flooding of golf course
e Stream overflows during storms
e Negative impacts on schools

CHAMINADE
UNIVERSITY

Mau'Umae
Nature Park

KAIMUKI

%/q
(,qé\
" HIGH SCHOOL

Waikiki (mauka of Kuhio Ave)

Coast Type: Sea Wall
Inland Type: Urban (Resort)

Projected Impacts/Issues
e (Occasional flooding of streets and
ground floors of apartments
e Sewer/pipe overflows during storms
e Groundwater intrusion

Walalae

Waialae Stream/Beach Park Count%ﬁ

Waikiki Beach 3 AN 7 A Coast Type: Beach | Clu
Coast Type: Beach , NS Inland Type: Park & Urban Stream
X | Kapiolani Beach Park ‘ Projected Impacts/Issues

Inland Type: Urban (Resort)

Projected Impacts or Issues o Coast Type: Sea Wall or Beach
Wave overtopping or groundwater

on sidewalks and and Kalakaua Ave
Constant erosion of beach sand

Flooding of hotel basements/ 1st floors
Increased beach erosion and flooding

e Chronic flooding of beach park
e Stream overflows during storms
Inland Type: Park e Potential flooding of adjacent hotel

Projected Impacts or Issues Accelerated beach erosion

Chronic flooding of large portions
of beach park

Potential flooding of adjacent hotels
Accelerated beach erosion
Over-topping of seawalls

Kahala/Diamond Head Coast

Coast Type: Sea Wall and/or Beach
Inland Type: Suburban (Residentiall

DIAMOND HEAD
Legend

SIR Exposure Area (3.2')

SLR Exposure Area (6]
Park

Projected Impacts or Issues
e Gradual loss of private property due
to erosion and rising seas
e Reduced public access to beaches

Golt/Sports

Preservation
Cxisting Shoreline
Rail Line ———————+ N

1/2 mile A




HOW DO WE ADDRESS SEA LEVEL RISE?

What new policies and regulatory approaches should be prioritized?

ZoNING CHANGES

Immediately pausing increased density entitlements in the most severe sea level
rise exposure areas: In impacted areas, the City & County would pause rezoning for
higher density until a detailed adaptation plan is developed by the City or by a district entity
(such as a Business Improvement District or Community Facilities District).

NOT AT ALL . DEFINITELY!

DEVELOPMENT RESTRICTIONS

Gradually restricting new development in the sea level rise impacted areas: The
City & County would establish physical benchmarks (i.e. number/frequency of flooding events
or percentage of property lost) that trigger escalating development restrictions, it adaptation
solutions and /or regional drainage plans have not been applied, and/or are proving
inetfective with accelerating sea level rise.

NOT AT ALL DEFINITELY!

RESILIENT DESIGN STANDARDS

Establishing specific design standards and resiliency requirements for all new
construction in SLR-XA areas: For new development and major reconstructions (including

post-disaster), the City & County would impose new regulations and design guidelines to
ensure buildings can withstand 6 feet of sea level rise.

DEFINITELY!

NOT AT ALL

ADAPTATION FUNDING

Raising the cost of public services and utilities in areas chronically impacted by
flooding: To account for the greater expense in providing and maintaining pipes, streets,
wires, and other public infrastructure in SLR-XA areas, the City & County will increase the
orice accordingly for these services, and use this revenue to pay for resiliency and adaptation

Improvements.

NOT AT ALL DEFINITELY!
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HOW DO WE ADDRESS SEA LEVEL RISE?

What new policies and regulatory approaches should be prioritized?

PrRIVATE SEA WALLS

Building sea walls to protect private property against sea level rise /flooding,
even if it causes erosion: The City & County has traditionally allowed individual owners to
build and rebuild concrete sea walls, despite evidence that seawalls lead to beach loss on an

eroding shoreline.

NOT AT ALL

DEFINITELY!

Low IMPACT DEVELOPMENT

Pursuing additional City-maintained Low Impact Development (LID) solutions:

The City & County will continue tunding and constructing ‘green infrastructure’ projects, such
as bioswales, retention ponds, rain gardens, permeable pavements, green roofs, infiltration

planters, and similar.

NOT AT ALL

DEFINITELY!

INCENTIVIZED RETREAT

Encouraging coastal property owners to retreat to higher ground through City
programs, incentives, and buy-outs: The City & County would seek to strike deals with
orivate property owners to buy land most threatened by sea level rise, or negotiate rolling
easements (properties yield to the public interest by allowing wetlands or beaches to migrate
inland gradually over time).

NOT AT ALL

DEFINITELY!

RESILIENT INFRASTRUCTURE

Requiring that sea level risk analysis and vulnerability assessments be
regularly conducted by infrastructure agencies: The City & County would work
with the various agencies (including those responsible tor the water system, sewer system,
and stormwater system) to ensure their capital improvement plans reflect the latest sea level
rise modeling, adaptation guidance, and planning regulation.

NOT AT ALL DEFINITELY!
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