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Sea Level Rise + Coastal Hazards Planning

Policy SLR 1.1: Utilize the 3.2’ SLR-XA 
and the 6’ SLR for current zoning and 
permitting decisions and for siting critical 
infrastructure.

Policy SLR 1.2: Advance evidence-
based sea level rise and resilience 
requirements, and time-based 
monitoring.

Policy SLR 1.3: Allow voluntary 
adaptation measures in the SLR-XA that 
exceed statutory requirements.

Policy SLR 1.4: Consider the SLR-XA 
compound hazards individually and 
together to determine appropriate 
adaptation measures.

Policy SLR 1.5: Update shoreline 
regulations and development policies to 
reflect coastal hazard impacts and best 
available guidance on an ongoing basis.

GOAL SLR-1  
Adapt Regulatory Standards to 
Improve Resilience to Climate 
Change and Coastal Hazards.

Policy SLR 3.1: Support collaborative 
resilience planning for new and existing 
infrastructure.

Policy SLR 3.2: Pursue a district-scale 
fee structure or other dedicated funding 
mechanisms for adaptation projects.

Policy SLR 3.3: Monitor ongoing impacts 
within the SLR-XA across infrastructure 
agencies to update development 
regulations that implement adaptation. 

Policy SLR 3.4: Support State agencies 
in applying appropriate interventions and 
environmental measures for adapting/
preserving beaches and shoreline 
impacted by sea level rise and erosion.

GOAL SLR-3  
Coordinate Infrastructure Planning 
for Sea Level Rise Across Agencies.

Policy SLR 2.1: Plan for priority 
growth areas outside of the 3.2’ SLR-
XA and 6’ SLR, and vet proposed 
solutions for highly impacted areas 
with the community.

Policy SLR 2.2: Address potential 
impacts to surrounding sites for project-
level adaptation measures.

Policy SLR 2.3: Prioritize and fund 
community-level Area Adaptation 
Plans.

Policy  SLR 2.4: Incorporate sea level   
rise / coastal hazard considerations in 
the planning, design, and maintenance 
of facilities and infrastructure.

GOAL SLR-2 
Conduct Long-Range Planning to 
Increase Area-Wide Adaptation 
and Resilience.
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Key Outcomes
The following chapter outlines policies and actions that 
will increase resilience to sea level rise (SLR) and coastal 
hazards in existing and new development by: strengthening 
project review procedures; encouraging or requiring 
adaptation for proposed developments in impacted areas; 
increasing long-range planning and coordination to address 
current and projected exposure; and by expanding restrictions 
on shoreline development in Special Management Areas 
and implementing standards  that address chronic flooding, 
protect health and safety, and protect beaches and coastal 
resources. 
As the City is in the early stages of contending with 
accelerating coastal hazards that will be a development 
consideration for a very long time to come, Plan policies 
maintain flexibility for future conditions and rules changes, 
anticipating a dynamic environment. Policies support 
integrating SLR and coastal hazard concerns into the 
planning, design, and maintenance of City facilities and 
infrastructure, while concurrently utilizing the 3.2’ SLR-XA 
to inform and regulate new development. Enhanced agency 
collaboration for adapting to coastal hazards, regional  and 
community-based adaptation planning, district-scale flood 
control projects and pilot adaptation projects will all be part 
of the multifaceted solutions needed. 
These strategies will be further supported by county and 
State adaptation guidance, infrastructure studies, agency 
partnerships, public engagement, and other measures as 
they evolve over time.

See Romine et al. "Using SLRXA in Community Planning" on the State Climate Portal.
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Setting the Stage
Existing Coastal Hazards
Oʻahu’s PUC is uniquely vulnerable to a range of natural hazards due to its remote location in the Central Pacific 
and dense concentrations of development on coastal and low-lying areas. Hazards of concern for the PUC, as 
elsewhere on O‘ahu, include coastal flooding from high wave events and extreme tides, rainfall flooding in steep 
watersheds and on low-lying coastal plains, tsunamis, coastal erosion, and hurricanes. Climate change and sea 
level rise magnify these hazards, increasing the frequency and severity of their impacts. Proactive planning and 
adaptation measures addressing sea level rise will provide multiple benefits in making PUC communities more 
resilient to both present-day coastal hazards and to the projected long-term impacts of climate change and sea 
level rise.

Sea Level Rise Hazards & Vulnerabilities
It is likely that we will see 3 feet or more of global mean sea level rise by 2100; 6 feet or more of global mean sea 
level by the end of this century is physically plausible under some high-end scenarios. High tide flooding and other 
passive flooding will increasingly affect low-lying coastal areas decades before global mean sea level reaches 
these benchmarks. The speed and severity of sea level rise experienced during this century will depend on global 
green house gas emmissions trends over the next few decades. Expected sea level rise impacts in the PUC are 
disproportionately higher than elsewhere in the State because of the area’s greater development density. Much 
of the highest-value development and critical infrastructure for the region are located in vulnerable coastal areas 
(including Waikīkī, Ala Moana/Kakaʻako, Honolulu Harbor, and the Airport).

Sea Level Rise Planning Benchmarks 
The sea level rise benchmarks used in this plan are consistent with the most current guidance from the December 
2017 Hawaiʻi State Sea Level Rise Vulnerability and Adaptation Report (State SLR Report) and the Honolulu Climate 
Change Commission Sea Level Rise Guidance (June 2018) (HCCC SLR Guidance). The goals, strategies, and policies 
outlined here are designed to plan for 3.2 feet of sea level rise in the second half of this century and 6 feet of sea 
level rise for critical infrastructure with long expected lifespans and low risk tolerance, in keeping with the HCCC 
SLR Guidance.                                                          

At right: Flooding in Māpunapuna (Source: UH Sea Grant King Tides Project)
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Benchmarks employed: 
• SLR-XA: Refers to the 3.2-foot Sea Level Rise Exposure Area (SLR-XA) mapped 

and modeled in the 2017 Hawaiʻi Sea Level Rise Vulnerability and Adaptation 
Report and its companion online Hawaiʻi Sea Level Rise Viewer. The 3.2’ SLR-
XA accounts for the combined impacts of passive floodng (i.e., still-water high 
tide), annual high wave flooding, and coastal erosion. 

• 6’ SLR: Refers to the 6 feet of sea level rise area as mapped and modeled in the 
NOAA Sea Level Rise Viewer. The 6' NOAA data is also available through the 
Hawai'i SLR Viewer and the City’s Climate Ready O'ahu Web Explorer. The 6’ 
SLR only accounts for passive flooding and does not include impacts from high 
wave flooding or coastal erosion. 

City Policy
The City Council formally adopted a Climate Action Plan in June 2021. This Plan 
sets out key goals, targets, and actions to reduce carbon emissions. Additionally,
through the City's One Water Policy established via Ordinance in 2020, greater 
coordination across and between City agencies will be achieved, providing  
the opportunity to align sea level rise adaptation with other planning goals to 
maximize beneficial outcomes. The sea level rise policies described in this chapter 
reflect initiatives and collaboration between City offices and other programs that 
address the need to comprehensively adapt to and manage these impacts.

In June 2018, Mayoral Directive No. 18-2 instructed all executive branch 
departments and agencies to use the most current versions of the HCCC SLR 
Guidance and the State SLR Report in their planning, programing, and capital 
improvement decisions to mitigate impacts to infrastructure and critical facilities 
subject to sea level rise. This Chapter outlines goals, policies, and strategies 
for planning decisions for the PUC that consider the most current sea level rise 
projections as initially set out by Directive 18-2 and as continuously refined by 
the Honolulu and State Climate Commissions. Special emphasis is placed on 
strategies that provide multiple benefits, for example addressing sea level rise 
adaptation needs in coordination with State and City Hazard Mitigation Plans, 
during standard infrastructure improvement planning, within storm water 
management planning, as part of the Board of Water Supply's PUC Watershed 

Management Plan, and while planning for the implementation of transit-oriented 
development and roadway projects. 

As with all models, it is important to recognize that while this is a projection which comes with 
inherent assumptions and limitations, the results from the model have been vetted with high 
confidence. Please see the Hawaiʻi Sea Level Rise Vulnerability and Adaptation Report, Anderson 
et al. (2017), and the PUC DP Sea Level Rise White Paper (https://www.honolulu.gov/dpppd/
plans-in-place/development-plans-and-sustainable-communities-plans/primary-urban-center.
html) for more detail on the modeling methods employed to derive these exposure projections. 

Additionally, see Romine et al. (2020) "Guidance for Using the Sea Level Rise Exposure Area in 
Local Planning and Permitting Decisions." Prepared by the UH Sea Grant College Program with 
the State DLNR OCCL for the Hawaiʻi Climate Change Mitigation and Adaptation Commission - 
Climate Ready Hawaiʻi Initiative (Sea Grant Publication TT-20-01; available at: http://climate.
hawaii.gov/hi-adaptation).
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Immediately incorporating sea level rise as a hazard consideration in planning. 
Plan policies support moving cautiously in any areas in the 3.2' SLR-XA and encourage the creation of Area Adaptation 
Plans for impacted subregions in the PUC. TOD implementation will avoid intensification of the most impacted areas, 
and will incorporate infrastructure studies and adaptation planning requirements in other areas. The City has also begun 
incorporating projected exposure into the review of permit applications for lots within the 3.2’ SLR-XA (all projects) and 
6’ SLR (for infrastructure projects) to include addressing these risks in project planning and design proposals.  Other key 
strategies include planning for infrastructure relocation and hardening, exploring use of the Complete Streets and the 
street rehabilitation process to incorporate low impact drainage solutions for storm flooding, and the creation of design 
guidelines and toolkits for a variety of development types.

Strengthen regulatory and adaptation strategies in the near- to medium-term. 
As time progresses and impacts increase, infrastructure vulnerability assessments and coordinated planning among 
infrastructure  agencies will develop more standard  methods to integrate sea level rise adaptation into Capital Improvement 
Projects (CIP) budgets and operations. The City will identify priority adaptation actions and gradually begin developing Area 
Adaptation Plans, Infrastructure Studies, or Special Area Plans, according to need, in the PUC.  Using observed inundation, 
projections, and benchmarks, it is anticipated that more specific and stringent policies and standards for all development 
in the SLR-XA,  including the review of proposed site and building adaptation measures, will be warranted. Plan policies 
support ongoing interagency collaboration through the City's One Water Panel or similar to coordinate the raising of roads, 
hardening of utilities, and/or determining retreat pathways in instances where infrastructure inviability may be projected.

Increasing areawide resilience and adapting to/managing chronic and episodic flooding over the long run. 
The updated PUC DP lays out expectations for property owners that the City will need to continually evaluate and adjust 
requirements and standards for development in SLR areas based on current conditions and best available guidance. 
Policies balance the overall development vision with long-term sea level rise planning by shifting greater density outside 
of the SLR-XA, and by completing infrastructure studies and adaptation plans in impacted TOD areas. New developments 
and redevelopments will need to buffer against flooding impacts by following best practices for resilient site and building 
design and employing avoidance strategies whenever feasible. Similarly, regulations or restrictions for development in the 
Shoreline Management Area (SMA) and on shoreline lots will also increase. While this Plan identifies some of the nearer-
term strategies critical to adaptation, it may still be anticipated that there will be some locales where frequent flooding will 
become unavoidable in the future. In these instances, the planning of interim uses and managed retreat strategies should 
be explored and pursued.

How Does the Development Plan Get Us There?
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Responding to Climate Change  
This chapter of the PUC DP is concerned primarily with physical adaptation to coastal  erosion, 
sea level rise, and passive flooding. However, it is important to recognize that the backdrop to this 
concern is an increase in global temperatures due to global greenhouse gas (ghg) emissions, and the 
scientific consensus that steep and quick reductions in ghgs are needed to stem the worst effects of 
climate change. Climate change is not limited to sea level rise impacts; adapting to increased extreme 
weather events, heat, and drought are also concerns for a warming planet.*

The City's Office of Climate Change, Sustainability, and Resiliency (OCCSR) has created a set of 
plans to help Honolulu in reducing  greenhouse gas emmissions, eliminating fossil fuel use, and 
transitioning to a resilient clean energy future. All are available at: resilientoahu.org. These include:
• O'ahu Resilience Strategy (2019)
• One Climate One O'ahu Climate Action Plan (2020-2025)
• Climate Adaptation Strategy (CAS) (in development as of 2021)

To align City efforts, the O`ahu Resilience Strategy recommends the following elements for the CAS: 
• A vulnerability assessment of City infrastructure
• Identification of climate-driven risks to critical infrastructure, assets, and populations, and
•  A ranking of risks to identify near-term threats. 
The CAS will also contain recommendations on protecting core infrastructure and assets, coordinating 
adaptation options across multiple departments, and shared infrastructure and funding needs. 

Related Policies
Policy GD-2.3: Invest in long-term growth 
in commercial corridors and mixed-density 
neighborhoods outside of the Sea Level Rise 
Exposure Area (SLR-XA).

Policy PPOS-1.5: Improve the ecological 
function of parks.

Policy MC-2.4: Adapt the roadway network to 
address challenges from chronic flooding and sea 
level rise.

Policy MC-2.5: Maximize interagency and 
regional transportation coordination.

Policy HC-3.3: Increase community resilience 
and disaster preparedness.

Policy WR-1.1: Collaborate across water 
quality and water infrastructure management 
departments and agencies.

Policy WR-1.3: Address chronic storm flooding 
issues through multiple solutions.

Policy ED-2.3: Continue to invest in the success of 
Waikīkī as the State's primary visitor destination/
resort area and a livable neighborhood.

Policy CIV-2.2: Strengthen community disaster 
preparedness.

    Associated Indicators
SLR #1: Number of resilience hubs/centers built in the PUC 
Goal: Increase  
2020 baseline: 0

SLR #2: Number of adopted PUC Area Adaptation Plans 
Goal: 8 
2020 baseline: 0
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Planning decisions made today will shape development projects with life spans extending into the latter half 
of this century and beyond.  City policy calls for using the most current versions of the HCCSLR Guidance, 
the Hawai'i Sea Level Rise Viewer and/or the Climate Ready O'ahu Web Explorer, and the Hawaiʻi SLR Report 
as resources for managing assets, reviewing permitting requests, and assessing project proposals. City 
departments are to use these resources in formulating plans, programs, and capital improvement decisions 
in order to mitigate impacts to infrastructure and facilities subject to sea level rise exposure. 3.2’ sea level 
rise may be expected by the latter part of this century and is deemed a recommended benchmark for current 
planning and development, while a 6’ sea level rise benchmark is appropriate for infrastructure projects and 
other projects with long lifespans and low tolerance for risk. See https://resilientoahu.org/climate-change-
commission (HCCC Sea Level Rise Guidance).

Partners:
• DPP
• OCCSR
• State DLNR

Partners:
• DPP
• DDC
• DTS
• DFM
• ENV
• BWS
• OCCSR

Timeline

Timeline

Goal SLR-1: Adapt Regulations to Improve Resilience to Climate Change and Coastal Hazards.

Priority Actions:
Implement 3.2' SLR-XA regulations. Use the 3.2ʻ SLR-
XA as a hazard indicatior for new development and 
redevelopment projects, to disclose SLR risk to anyone 
seeking permits for impacted properties, and to require 
adaptation or avoidance strategies. Utilize the State SLR 
Report and the associated Viewer (or County layers) to 
identify inundation risk factors and to evaluate permits.

Utilize the 6' SLR for infrastructure planning. Utilize the 
6’ SLR as a hazard indicator for infrastructure projects 
and City-led projects, and to require adaptation or 
avoidance strategies. Utilize the Hawaii Sea Level Rise 
Viewer (or City layers) to identify areas of inundation 
and to evaluate permits.

Other Actions:
• Review and amend relevant planning and building statutes or standards on an ongoing basis to 

respond to impacts. 

Policy SLR-1.1: Utilize the 3.2' SLR-XA and the 6’ SLR for current zoning and permitting decisions and 
for siting critical infrastructure.

A narrow beach in Kāhala (Source: UH Sea Grant King Tides Project)

Projected static sea level rise extent at 6' in the PUC (as of 2020)
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Policy SLR-1.2: Advance evidence-based sea level rise and resilience requirements, and time-based 
monitoring. 
As science and data regarding climate change impacts are continuously improved and updated, the PUC’s 
infrastructure and building design standards need to evolve as well. New knowledge and understanding of impacts 
or adaptation practices often take time to integrate into formal land use regulations and rules. It is therefore 
important to develop a flexible framework to better anticipate and incorporate best available information on 
increasing heat, flooding, and sea level rise into project review practices, filling the gap between when new 
guidance is available and when cyclical updates of broader ordinances and building standards are revisited. This 
framework may consist of components such as decision trees to identify specific risk factors, project checklists, 
and impact benchmarks that “trigger” increased development restrictions or identify needed adaptation actions.

Other Actions:
• Include sea level rise considerations in future revisions to Chapter 16 Building Code, and other City regulations 

as needed to improve resilience. 

Partners:
• DPP
• OCCSR

Partners:
• DPP
• OCCSR
• One Water 

Agencies

Partners:
• DPP
• OCCSR

Timeline

Timeline

Timeline

Priority Actions:
Support Mandatory Real Estate Disclosure. Support legislative 
efforts for real estate disclosure for properties located in the SLR-
XA, and flag impacted TMKs in permit tracking software for the 
purposes of permitting reviews. 

Develop Resilience Checklist. Support development of a standard 
resilience checklist for planning staff review, applicable to projects  
in the 3.2’ SLR-XA. The checklist could be expanded into versions for 
all 6’ SLR projects. 

Incorporate SLR into Land Use Regulations and Standards. As best 
practices are established, integrate adaptation requirements into the 
Land Use Ordinance and Chapters 21A, 23, and 25 as development 
standards. Continue to expand adaptation requirements or 
restrictions for development in 3.2’ SLR-XA and 6’ SLR as sea level rise 
projections and on-the-ground conditions evolve.

Goal SLR-1: Adapt Regulations to Improve Resilience to Climate Change and Coastal Hazards.

A "king tide" at Sans Souci Beach (Source: UH Sea Grant King Tides Project)
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Sea level rise will exacerbate existing hazards such as erosion and coastal inundation placing structures 
and supporting infrastructure within the exposure area at greater risk for damage and failure. Promoting 
adaptation guidelines and best practices for development in these areas will support community safety 
and resilience, and protect environmental resources. Initially, adaptation should be incentivized for private 
development projects and demonstrated effectively through pilot projects for City facilities. These forward-
looking voluntary practices and pilot projects can serve as an important step to help the City incorporate 
adaptation-related design changes into development project requirements over time.

Partners:
• DPP
• ENV
• DFM
• DTS

Partners:
• OCCSR 

DPP
• DDC
• DFM
• DTS

Partners:
• DPP

Timeline

Timeline

Timeline

Priority Actions:
Utilize Climate Adaptation Guidelines. Encourage the use of 
guidance in the City’s Climate Adaptation Design Principles for 
Urban Development (DPP TOD, December 2020) by private 
development located within the TOD Special District or other urban 
neighborhoods, and the 3.2' SLR-XA.

Develop additional Resilience and Adaptation Guidelines. Support 
ongoing development of well-sourced and industry-standard 
adaptation guidelines for a variety of resilient building design, 
site development, and environmental protections within the 3.2’ 
SLR-XA. Continue to develop additional City resources and best 
practices. Assist developers seeking information about resilience 
and adaptation where development/redevelopment is permitted, 
and where complete avoidance of impacts is not possible.

Voluntary Exceedance Process. Create a new permit classification 
or design review process to accommodate adaptation in the 
3.2’ SLR-XA that voluntarily exceeds existing requirements. 
Qualified projects providing rigorous adaptation measures beyond 
existing requirements could select a new adaptation permit and 
consultation process wherein DPP would offer limited standards 
exceptions to accommodate adaptive design (for example, 
additional height allowance to accommodate an elevated first 
floor).

Goal SLR-1: Adapt Regulations to Improve Resilience to Climate Change and Coastal Hazards.

Policy SLR-1.3: Encourage voluntary adaptation measures in the SLR-XA that exceed statutory requirements.

Homes with elevated finished floor height

A "Resilient Transition Zone" from  the TOD Climate Adaptation Design Principles (2020)
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A "Resilient Transition Zone" from  the TOD Climate Adaptation Design Principles (2020)

Key Climate Resilient  
Urban Design Principles 
The City has developed design principles that should be used as voluntary 
measures and to help develop policies and regulations over time for 
property in in TOD areas and other urban areas that may be vulnerable 
to SLR and other climate change-related hazards. The guidance in the 
City's Climate Adaptation Design Principles for Urban Development (2020) 
identifies recommended tools and best practices to consider in designing 
building sites and structures to be resilient to SLR, flooding, extreme heat, 
and groundwater inundation.

Key Concepts:
1. Provide an amenity-rich Resilient Streetscape Transition Zone 

(between the curb and the building facade), which includes salt-
tolerant plantings, flood damage-resistant landscape materials, 
and green infrastructure. 

2. Provide shade structures in the Resilient Streetscape Transition 
Zone and wide tree canopy in the planter strip zone between the 
road and sidewalk. 

3. Provide sustainable roof systems, such as blue-green roofs, energy 
producing roofs, and reflective roofs. These systems can mitigate 
heat island effect; capture, treat and provide on-site reuse and 
release of stormwater; generate solar energy; and provide space 
for urban gardening and tenant amenities.

4. Provide systems for on-site water reuse which can aid in water 
conservation and flood mitigation through rainwater capture. 
Cisterns at the podium level can irrigate on-site and in the Streetscape 
Transition Zone. 

5. Locate critical systems including heating, ventilation, air conditioning 
(HVAC), and power generators above the base flood elevation 
(BFE) or design flood elevation (DFE), such as on roofs and/or on 
intermediate floors.

The Climate Adaptation Design Principles for Urban Development is available on the TOD website: honolulu.gov/tod
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The 3.2’ sea level rise exposure area (SLR-XA) is derived from the Hawaiʻi SLR Report and represents a 
modeled estimate of areas that will be impacted by sea level rise by or before late century. It is a composite 
of three distinct projections: passive flooding, annual high wave flooding, and coastal erosion. While the 
composite “SLR-XA” is an important tool to understand the extent of areas that are or will be prone to 
climate induced flooding, at the individual site level it is also important to know which type of flooding 
needs to be addressed. These layers can be viewed separately or together in the PacIOOS State of Hawaiʻi 
Sea Level Rise Viewer, or using county layers. The “passive flooding” layer includes direct marine flooding, 
groundwater inundation from rising water tables, and storm drain backflow. It does not include additional 
flooding from rainfall. “Annual high wave flooding” is based on mapping historical average wave heights 
plus sea level rise and does not include coastal erosion or storm event projections. The “coastal erosion” 
layer is based on measured historic erosion rates and does not include changes in behavior due to sea walls 
or coastal armoring. The SLR-XA represents a conservative best estimate of hazard exposure as it does not 
account for compounding impacts of the three hazards such as coastal erosion increasing the extent and 
severity of wave run-up.

Partners:
• DPP
• OCCSR

Partners:
• State DLNR 
• OCCL
• UH Mānoa
• DPP
• OCCSR

Timeline

Timeline

Priority Actions:
Continue to refine utilization of the three SLR-XA factors 
(erosion, annual high wave flooding, and passive flooding) 
separately and together for individual site decisions. Create 
a workflow process to identify the individual and composite 
flooding hazards at the individual site level to require 
appropriate project design and to inform permitting decisions.

Tailor decision making to specific SLR-XA flooding exposure 
types. Gear allowable adaptation and mitigation measures 
to the present/expected SLR-XA hazard exposure type(s). As 
models improve, conditions change, and guidance is periodically 
updated, build flexibility into the review process to allow for the 
composite SLR-XA and individual layers to shift their extents.

Other Actions:
• Update SLR considerations in future revisions to ROH 

Chapter 21A Flood Hazard Areas, Chapter 23 Shoreline 
Setbacks, Chapter 25 Special Managemet Area, Chapter 
16 Building Code, and other City regulations as needed to 
improve resilience. 

Goal SLR-1: Adapt Regulations to Improve Resilience to Climate Change and Coastal Hazards.

Policy SLR-1.4: Consider the SLR-XA compound hazards individually and together to determine 
appropriate adaptation measures. 

An inundated beach access walkway  (Source: UH Sea Grant King Tides Project)
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An inundated beach access walkway  (Source: UH Sea Grant King Tides Project)

The Guidance For Using The Sea Level Rise Exposure 
Area In Local Planning And Permitting Decisions   
(2020 Companion Report) prepared by UH Sea 
Grant and the State DLNR for the Hawai'i Climate 
Commission, is a supplement to the (State SLR 
Report). Since the State SLR Report was released, 
planning departments statewide have been engaged 
with the challenge of incorporating the evolving 
climate science into operations. Planning to the 
recommended 3.2' SLR-XA benchmark is a challenge 
since it includes multiple factors, is not able to be 
captured in a smooth line, and can affect the whole 
or just a part of a given parcel. The 2020 Companion 
Report helpfully lays out further guidance for working 
with this new class of information, including sample 
work flow charts like the one to the right. 
https://climate.hawaii.gov/hi-adaptation/state-sea-level-rise-resources/
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The Honolulu Climate Change Commission’s 2018 Sea Level Rise Guidance finds that rising seas threaten 
communities and natural ecosystems with increasing flooding across the shoreline due to wave run-up, 
saltwater intrusion of engineered drainage systems, groundwater inundation that compromises infrastructure 
both above and belowground and creates new wetlands, increased rainfall flooding that impairs drainage, and 
increasing beach and land loss via coastal erosion. City departments have been directed to work cooperatively 
to implement land use policies and design and construction standards that mitigate and adapt to sea level rise. 
One result of this effort has been a new update in process for the Shoreline Setbacks Ordinance (Chapter 23), 
and Special Management Area Ordinance (Chapter 25), to better account for projected sea level rise in permitted 
projects.

Partners:
• DPP
• OCCSR
• Climate 

Commissions
• UH SOEST

Partners:
• DPP
• OCCSR
• State DLNR
• State OPSD
• Climate 

Commissions
• UH SOEST

Timeline

Timeline

Priority Actions:
Keep SMA and setback ordinances updated. Work 
collaboratively and continuously to update Shoreline 
Setback and Special Management Area (SMA) regulations to 
incorporate projected sea level rise exposure. Periodically 
review and update shoreline policy with regards to the 
latest sea level rise and other coastal hazards modeling 
recommended by the City Climate Change Commission. 
Continue to refine SLR-XA depths and detailed impacts (high 
tide, high wave, and erosion). Ensure consistency with updates 
to the State Coastal Zone Management Act (HRS 205A).

Reform shoreline hardening policies. Based on State guidance, 
revisit policies for handling deteriorating or ineffective 
shoreline hardening on private residential properties that 
results in beach loss and impacts to public shoreline access. 
Avoid granting retroactive approvals for unpermitted seawall 
construction or repairs.

Goal SLR-1: Adapt Regulations to Improve Resilience to Climate Change and Coastal Hazards.

SMA Boundaries as of 2019

Shoreline hardening in the eastern PUC (Source: UH Sea Grant King Tides Project)

Policy SLR-1.5: Update shoreline regulations and development policies to reflect coastal hazard impacts 
and best available guidance on an ongoing basis. 
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It is important to identify and prioritize resilience actions that provide multiple benefits and strategically 
incorporate adaptation measures into ongoing planning efforts. For example, prioritizing areas outside the 3.2' 
SLR-XA for new development and smart redevelopment is a “no regrets” approach to the long-term safety and 
economic viability of PUC communities. In addition, planning and implementing resilience measures such as 
adapting infrastructure in impacted areas using a regional and long-term approach instead of on a case-by-case 
basis or when failures occur,  will leverage finite City resources more effectively and lead to more successful 
adaptation outcomes.

Partners:
• DPP
• OCCSR
• ENV
• DFM
• BWS
• DTS
• DPR
• State Departments

Partners:
• DPP
• OCCSR
• ENV
• DFM
• BWS
• DTS
• DPR
• State Departments

Partners:
• DPP
• OCCSR

Timeline

Timeline

Goal SLR-2: Conduct Long-Range Planning to Increase Area-Wide Adaptation and Resilience Efforts.

Priority Actions:
Plan for Growth Outside of the SLR-XA. Plan for long-term 
growth in priority focus areas outside of the 3.2’ SLR-XA and 
for critical infrastructure that is not shoreline dependent 
(e.g. maritime facilities) outside of the 6’ SLR through regular 
updates to the PUC DP and related Special Area Plans, and via 
the City’s adaptation and resiliency planning efforts. 

Engage the Community early and often for major engineered 
or managed retreat solutions. Focus on engaging the 
community in developing localized adaptation strategies.  
Implement demonstration and pilot adaptation projects 
for priority sites identified in this Plan and other City 
infrastructure and resilience planning.

Initiate a TDR Program. Begin developing the framework of a 
Transfer of Development Rights program for wetlands, critical 
habitats, beaches, and coastal dune areas.

Other Actions:
• Complete Special Area Plans, Adaptation Plans, or Infrastructure studies for impacted areas across the PUC. 

See Area Planning recommendations at the end of this chapter. Public workshops and pop-up events discussing PUC sea level rise impacts

Timeline

Policy SLR-2.1: Plan for priority growth areas outside of the 3.2’ SLR-XA and 6’ SLR, and vet proposed 
solutions for highly impacted areas with the community.
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Goal SLR-2: Conduct Long-Range Planning to Increase Area-Wide Adaptation and Resilience.

Partners:
• DFM
• DDC
• DTS
• DFM
• DPR
• DPP
• BWS

Partners:
• DFM
• DDC
• DTS
• DFM
• DPR
• ENV
• DPP
• OCCSR
• BWS

Timeline

Timeline

Priority Actions:
Implement Right-of-Way Green Infrastructure Projects. Construct public 
right-of-way green infrastructure/stormwater projects via Complete Streets 
and the Rehabilitation of Streets Program, such as low impact development 
(LID) features in medians and planting strips.

Develop comprehensive planning for PUC Drainage and Flood Mitigation 
Projects. Consistent with storm water master planning, develop and 
prioritize a list of drainage improvement and flood mitigation projects 
across all agencies, ranging from the neighborhood to the watershed scale, 
and considering all land uses in a comprehensive manner.

Other Actions:
• Expand the physical radius for assessing how grading and other site/building improvements 

will affect runoff and flooding in project review processes.

Damage from nuisance flooding in high impact areas that are very low lying and subject to groundwater 
inundation may be difficult or even impossible to manage relying on conventional drainage solutions. It is 
important to identify these areas through efforts such as the Development Plans, Sustainable Communities 
Plans, Climate Plans, Watershed Management Plans, Stormwater planning, and Hazard Plans. This 
creates ongoing conversations on adaptive measures, helps to identify benchmarks, expenditures, 
funding mechanisms, and phasing in as much detail as possible. Plan processes can also develop scenario 
alternatives and seek substantial public input for major public works adaptation projects.

Effectively planning for coastal hazards and SLR requires considering flood risks and adaptation beyond the scale of 
a single property or site. Improvements to flood management should also be done at the corridor, neighborhood, 
and regional watershed scales to promote cost-efficient and holistic adaptation solutions. This applies to SLR induced 
flooding adaptations, as well as those for managing storm-induced flooding and coastal erosion.  Site adaptations should 
be reviewed carefully to ensure that the measures are consistent with broader regional and sector-specific strategies, 
and that proposed measures will not increase flooding risks for neighboring properties and public infrastructure, or 
produce inequities. Joint efforts across properties will be key to developing resilient infrastructure strategies and phased 
adaptation approaches in SLR-XA areas.

Example of a dry detention pond

Raising a road impacts adjacent businesses and residences

Policy SLR-2.2: Address potential impacts to surrounding sites for project-level adaptation measures.
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Partners:
• All Agencies

Partners:
• DPP
• OCCSR
• DEM
• State DOH

Partners:
• DPP
• OCCSR
• DEM

Timeline

Timeline

Timeline

Goal SLR-2: Conduct Long-Range Planning to Increase Area-Wide Adaptation and Resilience.

Priority Actions:
Pursue Community-level Adaptation Planning. Tie neighborhood or 
regional adaptation efforts to One Water efforts, stormwater master 
planning, the Honolulu Resilience Strategy, and other collaborative City 
resilience initiatives. Community Adaptation Plans should build upon pilot 
projects indentified in State and City adaptation plans and further detail 
regional strategies.

Align Resilience and Disaster planning strategies. Work closely with 
emergency planning agencies to understand escalating risks from climate 
hazards and increase disaster preparedness in the region. Establish post-
disaster plans and policies related to reconstruction and redevelopment 
within the 3.2’ SLR-XA and other flood hazard areas should catastrophic 
damage occur. Following a disaster, require relocation where warranted, 
and incorporate design elements to enhance resilience to future impacts as 
part of rebuilding and recovery. 

Climate Equity and Vulnerable Populations. Develop mechanisms and 
strategies that provide equitable public funding and capital improvements 
in low-income areas and that identify vulnerable populations impacted by 
flooding, urban heat island, and other negative climate impacts (See Policy 
HC 3.1 in Chapter 7).

Some areas of the PUC are particularly vulnerable and without adaptation measures will face widespread chronic 
flooding with 3.2 feet of sea level rise. This includes portions of TOD areas around the new rail line notably Pearlridge, 
Lagoon Drive, Middle Street, Kapālama, ‘Iwilei, Civic Center, Kaka‘ako and Ala Moana.  Widespread chronic flooding 
will also occur around Waikīkī, the Ala Wai Canal, and lower McCully-Mōʻiliʻili with 3.2 feet of SLR. Areas such as 
Māpunapuna are already experiencing widespread chronic flooding; this will happen increasingly in other areas as 
higher tides and impaired drainage will be felt decades before 3.2' of sea level rise occurs. High-resolution flooding 
data from the Hawai‘i Sea Level Rise Viewer, along with the latest science on the timing and degree of sea level rise 
and a growing body of research on adaptation strategies, will allow for identification and application of appropriate 
responses from the regional scale, down to the corridor, block, and site scale. The PUC DP’s Area Adatation Overviews 
at the end of this chapter are a first step to more targeted and finer-grained area adaptation planning that identifies 
conditions, impacts, and potentially appropriate adaptation options. 

Beach nourishment in Waikīkī 

Modifying roads is one strategy to address chronic flooding

Policy SLR-2.3: Prioritize and fund community-level Area Adaptation Plans.
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The PUC is exposed to impacts from sea level with significant, dense, urban development on low-lying coastal 
plains, much of which is below six feet of elevation. High tide flooding and groundwater inundation will affect 
underground infrastructure and utilities and compromise drainage systems before chronic above-ground 
flooding becomes critical. The City can help lead the way in preparing for these impacts with demonstration 
projects for resilient infrastructure design – particularly for public infrastructure projects with long life spans 
– and by incorporating sea level rise and other coastal hazard considerations into current planning and design 
to ensure long-term functionality. This includes taking advantage of scheduled upgrades or improvements to 
retrofit existing and viable infrastructure in the 3.2’ SLR-XA for enhanced resilience/adaptation, and prioritizing 
infrastructure expansion of new facilities and services in areas outside of the SLR-XA. 

Partners:
• All Agencies

Partners:
• DPP
• DTS
• DFM
• ENV
• BWS

Timeline

Timeline

Priority Actions:
Use the 3.2ʻ SLR-XA and 6ʻ SLR as hazard overlays for 
infrastructure planning. Consider a minimum of the 3.2' SLR-XA 
when developing and approving CIPs, and consider 6' of SLR for 
critical infrastructure or major CIPs with low risk tolerance and/
or expected lifetimes extending beyond 2100. Incorporate the 
most current SLR science (as adopted by the City Climate Change 
Commission) into infrastructure and functional planning.

Employ Guidelines and Checklists for Capital Improvement 
Projects. Create guidelines and/or develop a climate resilience 
checklist to improve coordination and to inform CIP review. 
Require the design and siting of capital projects to include an in-
depth vulnerability assessment based on a minimum of the 3.2’ 
SLR-XA or 6’ of SLR, and include consideration of design impacts 
to surrounding sites.

Other Actions:
• When appropriate, expand resilience design guidelines to address the extent of 6’ SLR.
• Use tools such as a Plan Integration for Resilience Scorecard to periodically evaluate CIPs on progress 

towards reducing hazard vulnerability.
• Integrate adaptation strategies into infrastructure updates, retrofits, and renovations.

Policy SLR-2.4: Incorporate sea level rise / coastal hazard considerations in the planning, design, and 
maintenance of facilities and infrastructure.

Riprap coastal armoring along O'ahu's shoreline

Container ship at Honolulu Harbor

Goal SLR-2: Conduct Long-Range Planning to Increase Area-Wide Adaptation and Resilience.
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Policy SLR-3.1: Support collaborative resilience planning for new and existing infrastructure.  

Partners:
• All planning and  

infrastructure 
agencies

Partners:
• All planning and  

infrastructure 
agencies

• Private partners

Partners:
• DPP
• OCCSR
• BWS
• DDC
• ENV
• DFM

Timeline

Timeline

Timeline

Goal SLR-3: Coordinate Infrastructure Planning for Sea Level Rise Across Agencies.

Priority Actions:
Interdepartmental climate adaptation working group. 
Regularly convene an inter-departmental working group to 
streamline coordination and promote collaboration in plan 
updates and infrastructure/CIP project review.

Creative Resilience Funding. Support innovative funding 
mechanisms (such as new impact fees, Public-Private 
Partnerships, Infrastructure Financing Districts, Opportunity 
Zones grants) to maximize resilience in capital improvement 
projects.

One Water resiliency planning. Coordinate on budgets 
and CIP checklists for One Water climate resiliency efforts; 
collaboratively implement One Water demonstration projects, 
and refine best practices for City projects.

Other Actions:
• Establish a resilient design review committee process.
• Align capital improvement planning with the City’s Multi-Hazard Pre-Disaster Mitigation Plan.
• Adopt a “Dig-Once” approach to roadway infrastructure improvements to reduce adaptation cost.

Continued collaboration is essential across City infrastructure agencies, relevant State and Federal agencies and 
special district entities, including business improvement groups, in order to increase resiliency in infrastructure 
master plans and functional plans. Improved coordination among planning and infrastructure departments is 
needed to ensure progress toward common objectives and efficiency in capital improvement investments. The City 
can continue to build on ongoing cooperation through the OCCSR,  the One Water Policy for an integrated approach 
to water systems management, and by coordinating other planning and infrastructure investments among City 
agencies. The City Resilience Team, One-Water Panel, and other agency working groups should be on the lookout for 
cross-agency synergies for planned infrastructure upgrades and avoiding unplanned redundancies.

High wave overtopping at Kewalo Basin

Ala Wai Canal overflow
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Flood control districts or similar special improvement entities are proven models for managing stormwater 
in complex urban regions around the country. Existing or future Special Improvement or Property/Business 
Improvement Districts (BID) can support adaptation to stormwater flooding and sea level rise impacts over 
the long-term. These focused programs or organizations can address and holistically manage resilience 
in limited areas.  The City can work with or create these entities to foster coordination on infrastructure 
investment, align improvements for development projects, or engage in resilience planning, data collection, 
and developer education resources.

Partners:
• DFM
• DPP
• All One Water 

Agencies
• BIDs / Community 

Partners

Partners:
• DFM
• All One Water 

Agencies

Timeline

Timeline

Goal SLR-3: Coordinate Infrastructure Planning for Sea Level Rise Across Agencies.

Priority Actions:
District-scale infrastructure and drainage Adaptation 
Strategies. Support Special Improvement District or 
Property Based Business District entities in joint public-
private efforts to develop neighborhood and district-scale 
resilience strategies for areas in the 3.2’ SLR-XA and 6' SLR. 

Impact Fees for Sea Level Rise Improvements. Consider 
implementing an impact fee within the 3.2’ SLR-XA and 
6' SLR to pay for coastal hazard adaptation projects and 
other sea level rise improvements (perhaps as a function 
of a stormwater impact fee), for integrated planning 
projects. 

Other Actions:
• Conduct additional finer-grained (block-scale) hazard planning analyses in the PUC and beyond to 

understand future conditions.
• Commence systematized groundwater monitoring in the SLR-XA to enhance understanding of 

underground sea level rise impacts.
• Explore a conservation easement program.

Policy SLR-3.2: Pursue a district-scale fee structure or other dedicated funding mechanisms for 
adaptation projects.

Sand nourishment on Waikīkī Beach, funded in part by WBIDA

Areas with chronic flooding such as Māpunapuna are candidates for district planning
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Policy SLR-3.3: Monitor ongoing impacts within the SLR-XA across infrastructure agencies to update 
development regulations that implement adaptation.
It is expected that the City will need to continually monitor and evaluate adaptation measures against changing current 
conditions and improved projections - and adjust standards as required. The concept of “flexible adaptation pathways” 
involves 1) designing and building current adaptation measures using the best available information at the present 
moment, 2) performing iterative evaluation and tracking of adaptation outcomes, and 3), adjusting required adaptation 
measures accordingly based on new impacts and measured outcomes.  Not knowing the precise adaptation solution that 
will be needed in the future should not be a rationale for delaying adaptation actions to known hazards today.  Rather, the 
City should look towards adaptation approaches that can be modified, strengthened, added on to, or complemented such 
that they continue to perform well as future sea level rise unfolds. Even so, there are likely to be some severely impacted 
areas where temporary or frequent flooding will become unavoidable in the future.

Partners:
• DPP
• OCCSR

Timeline

Timeline

Goal SLR-3: Coordinate Infrastructure Planning for Sea Level Rise Across Agencies.

Priority Actions:
Policy Triggers in Response to Flooding. Consider adopting a set of policy 
“triggers” applicable to major proposed developments in the 3.2’ SLR-XA 
or the SMA in order to reflect changing physical conditions and constraints. 
These triggers would result in escalating land use restrictions on allowed 
development activity and intensity in response to specific flooding 
benchmarks (frequency, duration, or severity). The permitted extent of major 
redevelopment/development activity would be increasingly subject to stricter 
zoning standards for building/site adaptation. These policies would be phased 
in over time based on measurable physical benchmarks, and could also be 
applied to post-disaster reconstructions.

Regulations for Minor Development Projects. Gradually adopt 
comprehensive adaptation standards for minor repairs/rehabilitations of 
existing structures located in the 3.2’ SLR-XA/SMA. This would include 
guidance for addressing non-conforming uses.

Other Actions:
• Encourage utilization of resilient design strategies that can be flexibly adapted over time to greater flood risks (rising 

seas, increased rainfall/erosion, stream overflow, groundwater intrusion).
• Consider mandating retrofit of buildings (past a certain age) if they cannot be proven to meet specific health and safety 

standards related to flooding or urban heat impacts.

Double sidewalks in Ward Village (second one raised above Base  
Flood Elevation)

Partners:
• DPP
• DDC
• OCCSR

DRAFT



276 | Primary Urban Center Development Plan

Policy SLR-3.4: Support state agencies in applying appropriate interventions and environmental 
measures for adapting/preserving beaches and shoreline impacted by sea level rise and erosion.
Seasonal and chronic erosion is presently a problem at many of the beaches in the PUC, including at 
Waikīkī and Ala Moana. SLR will accelerate beach erosion in the near-term (through the life of this Plan) 
and may make some beaches unsustainable in the longer-term (later in this century). Maintaining the 
PUC’s beaches as sea levels rise, and preserving public access is needed to support shoreline resilience, 
and highlights the importance of beaches to the local culture, lifestyle, and economy. The City can also 
actively support and initiate efforts for nature-based and green infrastructure solutions and wetland 
restorations to mitigate coastal inundation and erosion where conditions permit.

Partners:
• State DLNR
• OCCL
• DPP

Partners:
• DPP
• DPR
• State 

Agencies

Partners:
• State 

Agencies
• DPP
• DPR
• DDC
• WBSID

Timeline

Timeline

Timeline

Goal SLR-3: Coordinate Infrastructure Planning for Sea Level Rise Across Agencies.

Priority Actions:
Strengthen protections for PUC beaches.  
Strengthen regulatory protection for beaches and 
further restrict variances granted shoreline hardening 
structures and other development in the shoreline 
setback area outside of Waikīkī, Ala Moana, and other 
engineered shoreline areas.

Maintained Public Access to Shorelines and Beaches. 
Strengthen along-shore and cross-shore shoreline 
access requirements in ordinance updates and planning 
review with consideration of changing sea level rise 
conditions (to preserve access in the future).

Support State-City and Public-Private Partnerships 
for Beach Management and Restoration. Participate 
in and support innovative State-City and public-
private partnerships (such as the Waikīkī Beach Special 
Improvement District) to maintain the long-term 
sustainability of the PUC’s beaches and other coastal 
environments through coordinated management.

Public access to the shoreline is required by State law
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Other Actions:
• Require (re)development projects on sandy shorelines to analyze alternatives such as placement of structures outside of the SLR-XA if feasible, for erosion mitigation including beach 

restoration/nourishment, protective structures, and retreat. 
• Require public and private projects on all back-bay shorelines (e.g. Ke'ehi Lagoon/Pearl Harbor) or stream mouths to assess alternatives to armoring (including living shoreline 

measures).
• In collaboration with state and private entities, the City may support geotechnical surveys to identify potential supplies of beach-quality sand that might be used for beach restoration 

projects.
• Utilize nature-based shoreline management approaches and encourage the integration of natural features, for example living shorelines in back-bay and stream mouth environments. 
• Support collaborative efforts to reduce runoff and sedimentation based on strategies outlined in the PUC WMP and Stormwater Master Plan to improve water quality and coral reef 

health through continued improvements to regional wastewater and stormwater management.
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Ongoing beach 
and wetland 
management/
restoration. 
Discourage new 
impervious surfaces

Existing Shoreline Types: varying conditions along the PUC coastline

Recreation Area: Engineered Beach
This shoreline type includes Ala Moana Beach Park, Waikīkī, 
and Kapi'olani Beach Park. These beaches were expanded 
or constructed through past beach nourishment projects, 
are stabilized by groins, breakwalls, and other coastal 
engineering structures, and are backed by seawalls. Chronic 
beach erosion is an existing problem in most of these areas. 
Ala Moana and Waikīkī beaches are subject to ongoing 
beach restoration projects.  

Ongoing beach management/restoration

Maintain,  improve, and raise shoreline 
engineering/breakwalls and groins

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Recreation Area: Natural Shoreline/Beach
Natural shoreline parks such as Kuilei Cliffs Beach, Kaimana 
Beach, Ke'ehi Lagoon Beach Park, a portion of Sand Island 
Beach Park, 'Aiea Bay State Recreation Area and Neil 
Blaisdell Park can provide critical flood and stormwater 
management functions. Alternative landscape options to 
grass that are more resilient to flooding and salt water 
intrusion should be encouraged. These natural areas with 
soft edges are vulnerable to climate change, since elevations 
of tidal marshes will not naturally keep up with sea level rise, 
and there is very limited space for them to migrate inland. 

“Living” shoreline 
restoration

Floodable park 
areas

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Managed retreat of 
natural shoreline

Mixed gray-green 
shoreline engineering!or

Soften hardened 
shoreline whenever 
feasible Managed retreat 

(of hardening)

Mixed gray-green 
shoreline engineering!

Floodable  
park areas

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Recreation Area: Hard Shoreline
Beach parks and other shoreline-adjacent recreation areas 
are particularly exposed to sea level rise. Fields and grassy 
areas can be permanently damaged if flooded. Many 
landscaping plants can die if exposed to salinity and should 
be transitioned to salt-tolerant planting. Beaches that 
are already eroding will increasingly need to be actively 
managed. Sans Souci State Recreation Area (Diamond Head 
side of Waikīkī) and Sand Island are examples. or

Floodable  
park areas

Increase nature-based solutions

Strategic retreat of 
portions of coastline 

!and/
or

The coastline of the PUC is not uniform; there are a variety of conditions from natural environments, to manmade recreation areas and hardened shoreline of various types. The 
following pages are the general categories of coastal conditions in the PUC followed by some of the short and longer-term adaptation strategies that may be appropriate for each.
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Maintain existing 
shoreline and soften 
whenever feasible 

Managed retreat 
of highly impacted 
residences

Small-scale beach 
restoration projects; 
Discourage new 
impervious surfaces

Conserve natural beach—
restrict new shoreline 
hardening

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Maintain,  improve, and raise shoreline engineering

Elevate key harbor 
facilities

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Maintain,  improve, and raise shoreline engineering
Harbor dredging

Elevate key 
harbor facilities

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Nature-based 
“living” shoreline 
restoration; 
Discourage new 
impervious surfaces

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Wetland or Lagoon
Found along the Ke'ehi Lagoon and the mixed edge of East Loch 
between the Waimalu and Kalauao streams, this shoreline type 
is characterized by low muddy and/or rocky shorelines and thick 
shoreline vegetation such as mangroves. Living shoreline (nature-
based) approaches and mixed green-gray engineered approaches 
may be effective for these shorelines in the near to mid-term. 
Managed retreat may become necessary for very low-lying areas. 

Residential: Mixed Beach/Hardened
A mixture of shoreline types fronting private residences including: 
natural beach, beach backed by armoring (seawalls, revetments), 
and hardened shoreline with no beach. This type is found along 
the shoreline of the Gold Coast, the Diamond Head/Kāhala 
neighborhoods, and along a portion of the back bay/East Loch of 
Pearl Harbor. Coastal erosion and shoreline hardening has led to 
beach loss and reduced shoreline access in some areas, particularly 
in the west end of Kāhala. Long-term adaptation actions may come 
through neighborhood-scale planning and/or updates to zoning and 
coastal land use policies.

Small Boat Harbor
There are two state-run small boat harbor facilities in the PUC 
(Ala Wai Harbor and Ke'ehi Harbor/Lagoon), as well as privately 
managed small boat harbors. Small boat harbors offer boat docking 
and access for seafaring recreational activities and are threatened 
by rising seas. These facilities are hardened with breakwalls, sea 
walls, bulkheads, and other marine infrastructure. Adaptation may 
be achieved by elevating structures and harbor facilities.

Honolulu Harbor - Kaka‘ako Makai
The PUC contains the island’s essential logistics, trade, transportation, 
and tourism facilities, including the port, cruise ship terminal, airport, 
and an electrical power plant. These facilities are protected with 
extensive revetments, groins, and other structural elements. Adaptation 
for this critical infrastructure may be achieved by elevating structures 
and facilities, improving drainage, and elevating lands with fill.

Managed retreat

Mixed gray-green 
shoreline engineering

!or
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Shoreline Adaptation Strategies  

Cross-Cutting | All Areas Harden | “Keep the Water Out” Avoid the Water

Managed retreat allows shoreline 
environments to migrate naturally 
and be conserved by gradually 
relocating development out of the 
way, and by concurrently restoring 
ecological function to the coastline. 

Mechanisms that can begin shifting 
development out of the path of 
coastal migration include: requiring 
new structures to locate outside of 
of the SLR-XA on existing parcels 
whenever that is an option; and 
updating development standards 
and restrictions based on escalating 
benchmarks. Tools for managed 
retreat include conservation 
easements, and transfer of 
development rights programs.

Related Considerations:
• Provides natural areas to absorb 

rising seas/storm surges;
• Preserves beaches and public 

access;
• Relatively few examples from 

other jurisdictions;
• Not very feasible in the near 

term in high density areas with 
many individual landowners;

• Flooding impacts may come earlier 
than projected on a planning 
timescale;

• Complicated to design and 
administer programs.

Shoreline Managed RetreatHarden/Elevate Critical 
Shoreline Infrastructure

Raising infrastructure is an 
intensive and complex effort. 
Critical shoreline infrastructure that 
will require adaptation includes 
State transportation facilities such 
as the Harbor and Airport, waste 
water treatment plants, small boat 
harbors, and shoreline streets.

Related Considerations:
• Adapts or redesigns existing 

infrastructure for improved 
resilience and extended 
lifespan;

• Disruptive and complicated 
process that requires intense 
coordination and redesign;

• Extreme cost. Must weigh 
costs and benefits over the 
useful life of the engineered 
intervention and incorporate 
future design options and 
phasing.

Shoreline Hardening
(NOT RECOMMENDED)

Although new seawalls are largely 
prohibited in Hawai'i due to the 
resulting erosion impacts, existing 
seawalls or other shore-parallel 
engineering fronts many shoreline 
properties in the PUC (concrete 
or basalt stone structures are 
commonly used in Hawai'i). 
Repair efforts should focus on 
increased use of soft alternatives 
and the phasing out and removal 
of shoreline hardening structures 
should be pursued (see also 
Managed Retreat).

Related Considerations:
• Much of the PUC shoreline is 

engineered with significant 
areas of flled land;

• Shore-parallel armoring 
gradually but inevitably leads 
to beach loss along eroding 
coasts (e.g., Kahala);

• High construction costs;
• Causes environmental impacts 

beyond erosion, including loss 
of natural habitat;

• May diminish public access if 
not designed appropriately;

• Less effective on porous 
geology;

• May protect property 
behind the seawall from 
coastal erosion and wave 
overwash, but not from rising 
groundwater.

Comprehensive Shoreline 
Adaptation Planning

In addition to adapting coastal 
infrastructure in response to  
periodic inundation, properties on 
the shoreline will also be subject 
to direct coastal flooding and/or 
erosion.

Coastal armoring often has a 
"domino effect" of erosion on 
neighboring properties. Similarly, 
transitioning already hardened 
areas to softer nature-based 
solutions will need to be carefully 
planned across properties.

Comprehensive shoreline planning 
will be particularly essential for 
restoring or maintaining natural and 
engineered beaches, wetlands and 
other sensitive coastal habitats, 
and for adapting coastal-dependent 
infrastructure.

Preserve/Enhance
Access to Shoreline

Actions to preserve shoreline access 
include prioritizing maintenance and 
repair of existing access facilities 
in order to minimize re-routing or 
closure, and creating temporary 
bridges, ramps or pathways to 
maintain safe access during flooding 
or King Tides. Maintaining access 
to public beaches fronting privately 
owned properties must include 
enforcing prohibitions against new 
shoreline hardening structures.

This strategy is critical in the following 
shoreline types: Residential Mixed 
Beach, Engineered Beach and Natural 
Beach Recreation Areas, Waikīkī 
Management Areas, and portions of 
Honolulu Harbor and Kaka’ako Makai.
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Floodable Parks

A floodable park is created by 
re-purposing low-lying areas so 
they can be temporarily flooded 
during extreme rainfall events. 
These areas would be designed 
to absorb stormwater and/
or elevated groundwater, and 
decrease run-off or flooding by 
storing excess water and releasing 
it slowly.  They can be a hard or 
soft engineered intervention.

Related Considerations:
• Leverages existing open 

space;
• Provides combined amenity, 

resilience, and biodiversity 
benefits;

• Parks are unusable for 
recreation during flooding; 

• Need to address polluted 
water.

Nature-based “living” 
shoreline restoration

A living shoreline is a protected, 
stabilized coastal edge made of 
natural materials like plants and 
sand dunes. Unlike a concrete 
structure, which impedes the 
growth of plants and animals, 
living shorelines grow over time. 
Often referred to as ‘soft armoring.’

Related Considerations:
• Accommodates natural erosion/

sea level rise over a longer term;
• Avoids most drawbacks that 

arise from hard armoring;
• Usually only suited to lower 

movement, back-bay, wetland 
or lagoon environments;

• On O'ahu, shoreline restoration 
can include fishpond restoration 
and other aquaculture.

Beach Nourishment  
and Management

Beach nourishment is the practice 
of replacing sand on a beach to 
mitigate erosion and restore beach 
width using clean compatible sand, 
typically accomplished using heavy 
machinery. Beach nourishment 
is already a common practice in 
Waikīkī.

Related Considerations: 
• Protects valuable beaches and 

backshore areas;
• Avoids most issues caused by 

walls/revetments and helps to 
preserve shoreline access;

• Requires significant dredging 
of sand (that typically comes 
from a nearshore deposit);

• Environmental risks to the 
nearshore marine ecosystem;

• Maintenance: continual 
nourishment is needed on a 
chronically eroding beach.

Mixed Green-Gray Engineering

A hybrid systems approach 
that combines elements of 
hardening with naturalized areas 
to mimic ecological processes. 
Often comprised of bioretention 
planters, permeable paving, or 
other infiltrative surfaces. Includes 
projects such as retrofitting 
or naturalizing coastal storm 
sewer outflows, rehabilitation of 
combined sewer pipes, and lateral 
cross-connection of pipes (to 
increase storage during storms). 

Related Considerations:
• Appropriate in creeks/streams/

canals or marsh/vegetated/
wetland environments;

• High maintenance levels may 
be needed;

• Potential benefits for urban 
environments.

Shoreline Adaptation Strategies (continued)
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 Strategies for Impact areas beyond the Shoreline

Include Adaptation in      
Hazards Planning

A post-disaster recovery plan 
is a type of hazards plan that 
aids community recovery in the 
event of disaster. It can outline 
the manner in which damaged 
areas can be rebuilt after a 
disaster event to protect lives 
and property from exposure to 
recurring risks. Under such a 
plan, structures could be limited 
in where and how they are 
rebuilt, or could be required to 
use resilient building techniques. 
The City will look to incorporate 
post-disaster planning concepts 
alongside preparedness, 
mitigation, and response. 

District Partnerships and 
Drainage Planning

In the most severely impacted 
SLR-XA areas, the City could 
consider creating drainage 
districts to help address impacts 
that cut across ownership 
and property lines, and 
disproprotionally affect certain 
areas. This approach requires 
robust outreach, on-going 
financing, and would be publicly 
led. Alternatively, the creation of 
BID-type districts could allowed 
or facililtated whereby property 
owners join together to formulate 
and fund collective projects that 
benefit the impacted area. A 
district-oriented strategy could 
successfully leverage private 
funding and would require public 
agency coordination. 

Comprehensive Long-Term 
Adaptation Plans

The City is assessing vulnerability 
in SLR exposure areas for City 
infrastructure, assets, and 
assessing risks to developed areas. 
Planning long-term (beyond the 
standard 20 to 25 year planning 
horizon) for facilities, areas of 
growth, and public investments 
will help proactively reduce 
exposure to hazards. Completing 
longterm plans for exposed areas  
(Area Adaptation Plans) via a 
transparent public process will 
aid in setting clear expectations 
and feasibility of projects. Over 
time, these plans should lead to 
a greater equity of investment 
and also reduced exposure to 
extreme events and flooding 
hazards. However, any such plans 
for broad adaptation measures 
will be operating within market 
pressures, development interests, 
and private property concerns.

Adapt in Place

As flooding occurs more frequently 
and severely, private businesses may 
need to renovate, re-purpose, elevate, 
or abandon ground floors. Ground 
floors can be redesigned as parking, 
storage, or other nonhabitable space. 
Mechanical and electric facilities will 
need to be hardened and/or relocated. 
Adapting in Place will likely be the 
default strategy in densely developed 
areas until it is no longer possible or 
affordable to continue the investment.

Related Considerations:
• Allows continued use of existing 

development areas;
• Costly retrofits may be infeasible 

for many structures;
• Raised habitable space requires 

new connections and walkways to 
access street level;

• Doesn’t address street level 
flooding or impacts underground.

Plan for 
Deintensification

While it is not possible to easily "un-
do" existing development in areas that 
will be impacted by rising water over 
time, it is vital that careful planning 
avoid worsening risks by adapting 
development standards, retreating 
where inevitable, and planning for new 
density outside of the worst impact 
areas. Over time, the City should set 
physical benchmarks (i.e. number/
frequency of flooding events or 
percentage of property lost) that trigger 
increased development requirements. 
Regional adaptation solutions including 
public works and regional drainage plans 
should also be applied. Redevelopments 
or developments will be increasingly 
subject to stricter zoning standards or 
restrictions in impacted areas over time. 

Related Considerations:
• Reduces long-term loss of property; 
• Reduces risk to private and public 

structures and infrastructure;
• Places limits on economic growth in 

impact areas.

Beyond the immediate shoreline, whole neighborhoods will be impacted by the effects of increased         
flooding and coastal hazards. Many of the strategies on these pages will need to be applied in these areas.

Cross-Cutting | All Areas
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Require Resilient Development

New design standards for impacted 
areas may include guidance for 
ground floor design, pumps, elevated 
mechanical equipment, and other 
adaptation-related improvements. 
Structures may also be subject to limits 
on armoring and new redevelopment 
standards.

Related Considerations:
• Ensures new buildings will be 

resilient to future decades of 
flooding impacts;

• Allows new development in 
impacted areas;

• Raises cost of new buildings 
in a context with already high 
construction costs;

• Introduces a new level of complexity 
in project review, and requires new 
types of staff expertise and programs.

Elevate Backshore 
Infrastructure

Raising infrastructure is an intensive and 
complex effort. For example, to raise 
a road, 3 to 6 feet (or more) of new fill 
is added, along with elevating nearby 
water and sewer pipes, or other nearby 
facilities. New drainage and green 
infrastructure features can be added to 
maximize performance benefits.

Related Considerations:
• Allows existing infrastructure to 

be salvaged and made resilient, 
providing decades of protection for 
individual properties or small areas;

• Essential strategy for intensively 
developed areas to adapt in place;

• Disruptive, complicated, and requires 
intense coordination;

• Necessitates redesign on the part of 
adjacent properties;

• May be a costly and only short-term; 
Can result in a patchwork of ground 
heights, public and private drainage 
infrastructure, and flooding impacts 
to neighboring properties;

• May induce more development in 
floodable or exposed areas.

Low Impact Development and 
Green Infrastructure

LID interventions such as swales, rain 
gardens, or retention areas reduce 
runoff and improve water quality by 
allowing stormwater to infiltrate slowly 
into the ground, or to evaporate and 
transpire. The goal of LID is to restore 
the natural ability of a developed 
site to absorb stormwater. Likewise, 
floodwater detention or retention 
projects are designed to hold riverine 
floodwater at bay on a temporary 
or ongoing basis, respectively, for 
infiltration or treatment. LID/Green 
Infrastructure projects can be very 
small (public or private) to very large 
public works.

Related Considerations:
• Reduces flooding and related costs;
• Can enhance community 

beautification and recreation;
• May disrupt natural areas/habitat;
• Erosion and sediment may be an 

issue;
• Must address pollutants in runoff.

Managed Retreat Areas

Intentionally deintensifying and 
eventually removing structures in a 
chronically flooded area can be termed 
"managed retreat".  As part of a managed 
retreat scenario, coastal hardening 
features may also be removed, and 
green, or mixed green/gray engineering 
may be employed to buffer impacts. 
Projecting 30-50 years in advance in a 
managed retreat scenario would allow 
for interim adaptation measures, and 
interim uses. Retreat could necessitate 
negotation of rolling easements so that 
properties yield ground to wetlands or 
to beaches gradually migrating inland. 
Managed retreat would be necessary in 
areas that are not able to successfully 
adapt to flooding impacts or are in newly 
hazardous locations.

Related Considerations:
• Most complete impact avoidance 

approach and long-term solution; 
• Provides new natural areas to absorb 

rising seas and storm surges;
• Not very feasible in areas with 

existing high density development;
• Politically difficult, legal challenges;
• Needs costly buy-outs or complicated 

transfer of development rights options;
• Flooding impacts may come earlier 

than anticipated/predicted.

Strategies for Impact areas beyond the Shoreline (continued)
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1

Māpunapuna/Kalihi Kai

Pearl City-'Aiea Shoreline
Map 8.1: PUC Adaptation Areas, West

HOW TO USE THIS MAP & THE 
FOLLOWING "ADAPTATION AREAS" PAGES
This diagram displays key areas within the PUC that 
are threatened by rising seas and passive flooding (3.2' 
SLR-XA and 6' SLR). 

While there are cross-cutting adaptation strategies 
that can apply everywhere, certain backshore areas 
and their associated coastlines could benefit from 
more particular  adaptation  policies  or  approaches.  
Some  (but not all) of these applicable strategies are 
displayed on this map using the "Strategies" icons 
defined on previous pages.
A further description of each "Adaptation Area" follows 
this map. These preliminary aera definitions are for 
broad discussion purposes, and to begin the necessary 
process of more focused and detailed Area Adaptation 
Planning.
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3

4

Waikīkī

McCully-Mōili'ili

Iwilei/Kapālama

Ala Moana/Kaka'ako

Wai'alae-Kāhala shoreline

Sand Island/Harbor

Map 8.2: PUC Adaptation Areas, East
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Recreation Area: Engineered Beach

Recreation Area: Hard Shoreline
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Honolulu Airport or Military

Sea Level Rise Exposure Areas
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SLR-XA with 3.2 ft sea level rise

Residential: Mixed Beach/Hardened
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All icons defined on preceeding pages
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Priority Strategies

SHORT-TERM STRATEGIES LONG-TERM OPTIONS

Greater development 
regulations/restrictions

Adapt in Place

Protect and enhance public 
beaches

Potential managed 
retreat

Catalytic stream projects

 
 

More Pearl Harbor Trail behind Pearl Kai Shopping Center  8/10/18 

 

 

25. Fish in parking lot, commercial area near East Loch of Pearl Harbor  8/10/18 

 
 

 

Current and Projected Impacts
• Chronic flooding of beach parks
• Chronic flooding of housing + businesses
• Stream overflows during storms
• Ponding along streets and parking lots

Adaptation Area Overview: Pearl City + 'Aiea1
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The Pearl City- Àiea Shoreline, from Pearl City 
Peninsula to McGrew Point, has business and 
residential development and spotty 3.2’ SLR-XA 
areas along a coastline of natural beach, wetland, 
and hardened shoreline.  The Kalauao (Pearlridge) 
rail station and TOD Neighborhood Plan area 
roughly bounded by the Neil S. Blaisdell Park, 
Kalauao Stream, and Moanalua Road, is largely 
outside of the SLR-XA, however, there are some 
peripheral conditions to be addressed through 
regulation and adaptation measures. The most 
notably impacted locales in the larger region are 
the stream mouth areas of the Waiawa, Waimalu, 
and Kalauao streams. Projects addressing stream 
conditions would benefit this entire area. Other 
opportunities include the potential for retention or 
nature-based solutions along the park, beach, and 
wetland shoreline areas that can also positively 
impact water quality.

Nature-based “living” 
shoreline restoration; 
Discourage new 
impervious surfaces Managed retreat

Mixed gray-green 
shoreline engineering! or

Maintain existing shoreline 
and soften where feasible 

Managed retreat of highly 
impacted residences

Small-scale beach 
restoration projects

Conserve natural beach—
restrict new shoreline hardening

Ongoing beach/wetland 
management and restoration 
Limit new impervious surfaces

“Living” shoreline restoration 
and gray-green shoreline 
engineering

Floodable park areas

Managed retreat of shoreline

! or

Proposed or Conceptual Adaptation Opportunity Projects

 #4: Hālawa Stream Recreation & Improvements (Halawa Area TOD Plan, DPP)

 #3: ‘Aiea Bay Living Shoreline (conceptual)(South Shore Study, UH CDC)

#2: Multiple locations: Pearl Harbor Watershed Based Plan (PUC WMP, BWS)

#1: Neal Blaisdell Park retention basin study (conceptual)

1

4
3

2

DRAFT



 #3: ‘Aiea Bay Living Shoreline (conceptual)(South Shore Study, UH CDC)

Adaptation Area Overview: Māpunapuna + Kalihi Kai

*See page X for Shoreline Strategies

Current and Projected Impacts
• Chronic flooding of beach park
• Chronic flooding of streets + businesses
• Deterioration of marsh/wetland shore
• Stream overflows during storms

 
 

21.  Mapunapuna, Intersection of Kilihau and Kakoi Streets  8/1/19 

 

More Mapunapuna  7/1/19 

 

Priority Strategies

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Encourage adaptation 
for developments

Greater development 
regulations/restrictions

Adapt in Place

Require adaptation for all 
developments

Potential managed 
retreat

District infrastructure 
raising

Flood and  pilot 
infrastructure projects
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Backshore Strategies
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The industrial area of Māpunapuna and the ‘Ewa 
edge of Kalihi Kai are adjacent to Ke‘ehi Lagoon, 
near the terminus of the Moanalua Stream and 
the Kapālama Canal, respectively. Both areas are 
low-lying and subject to storm-induced drainage 
issues and Māpunapuna in particular suffers from 
widespread nuisance flooding. Studies of the area 
are ongoing, and comprehensive adaptation 
planning should be a top priority as rising sea levels 
will exacerbate an already pronounced issue. Like 
most areas in the SLR-XA, the bulk of the flooding 
can be expected from passive (i.e. groundwater) 
flooding, inundating infrastructure and affecting 
roads and utilities. The feasibility and cost-benefit 
of adaptation efforts including road raising, 
adaptive uses or interim uses leading to long-term 
managed retreat, and pollution control, should all 
be considered for Māpunapuna. The Āhua (Lagoon 
Drive) and Kahauiki (Middle Street) rail stations 
should be used as a catalyst of any transformative 
adaptation design solutions.

Nature-based “living” 
shoreline restoration; 
Discourage new 
impervious surfaces Managed retreat

Mixed gray-green 
shoreline engineering! or

Ongoing beach/wetland 
management and restoration 
Limit new impervious surfaces

“Living” shoreline 
restoration efforts

Floodable park 
areas

Managed retreat of 
natural shoreline

Mixed gray-green 
shoreline engineering

!or

Plan for 
deintensification

#9: Kalihi Cooling & Resilience 
Hub (conceptual Ola, OCCSR)

#8: Kalihi Kai Stream 
Restoration/Flood Control 
(WHWS, BWS)

#7: Marsh restoration & water 
quality improvements (various)

#6: Māpunapuna drainage 
district study (conceptual)

#5: Moanalua Stream 
Restoration/Flood Control 
(WHWS, BWS)

Proposed or Conceptual Adaptation Opportunity Projects

5

Not shown:  SLR pollution 
abatement study (various south 
shore industrial sites,conceptual)

6

8

7

9
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Current and Projected Impacts
• Chronic flooding of businesses, streets, and 

parking lots
• Sewer + pipe overflows during storms
• Frequent ponding in parking lots

Priority Strategies

Coordinated district projects

Begin elevating exposed 
infrastructure Elevate critical infrastructure

Greater development 
regulations/restrictions

Adapt in Place

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Require adaptation for 
certain developments

Require adaptation for all 
developments

Catalytic and  
pilot projects

3 Adaptation Area Overview: Iwilei + Kapalama
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The Iwilei/ Kapālama area is mauka of the 
Honolulu Harbor, adjacent to the Kapālama 
Canal, and bounded on the Diamond Head 
side by the River Street Canal (Nu‘uanu Stream). 
While the area is projected for some inundation 
at the 3.2’ SLR-XA level, like most of the SLR-
XA it is dramatically more affected at the 6’ SLR 
projection, making long-term planning a critical 
issue. The area is already the subject of the Iwilei/
Kapālama Infrastructure Master Plan that is 
looking to address drainage, sewer, and electric 
utility deficiencies in anticipation of significant 
redevelopment. Pursuing redesigns of the makai 
segments of the Kapālama and River Street 
canals would also provide the opportunity for 
flood protection, beautification, and recreation 
improvements. Because of the growth potential 
and development interest in the area, an 
integrated adaptation plan and feasibility studies 
need to be pursued.

Shoreline Strategies
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Backshore Strategies

Maintain, improve, and raise shoreline engineering
(Harbor dredging)

Elevate key harbor facilities

#12: River Street & Nu‘uanu 
Stream Corridor Promenades 
(TOD)

Proposed or Conceptual Adaptation Opportunity Projects
#10: Kapālama Canal 
revitalization project (TOD)
#11: Iwilei/Kapālama 
Infrastructure Master 
Planning (TOD)

10

11

12

Update development 
regulations

DRAFT



Shoreline Strategies 

Backshore Strategies

Adapt in Place 

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Incorporate adaptation 
into critical infrastructure 
projects

Require adaptation for 
all developments

Coordinated/district 
floodwater projects

Begin elevating 
exposed infrastructure

Elevate critical 
infrastructure

Flood control projects
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Residential: Mixed Beach/Hardened

Wetland or Lagoon

Current and Projected Impacts
• Chronic flooding of businesses, streets, and 

parking lots
• Chronic sewer + pipe overflows
• Storm surges into oceanfront and beach areas
• Interruptions to water/sewer operations

4 Adaptation Area Overview: Sand Island + Harbor

Honolulu Harbor is operated by the state 
Department of Transportation (HDOT). Sand 
Island is just offshore of the Honolulu Harbor and 
includes a large container terminal for the Harbor, 
the Sand Island Waste Water Treatment Plant 
(SIWWTP) and other industrial uses, a U.S. Coast 
Guard Base, and the Sand Island State Recreation 
Area. The Harbor is essential infrastructure for the 
state, and the SIWWTP is essential infrastructure 
for the region. The HDOT is in the completion 
stages of its Honolulu Harbor 2050 Master Plan 
(HHMP), including planning for 3.2’ SLR by 2060. 
The SIWWTP awaits a comprehensive strategy for 
rising sea levels.
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Priority Strategies
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Residential: Mixed Beach/Hardened

Wetland or Lagoon

PUC Existing Shoreline Types: West

Maintain, improve, and raise shoreline engineering
(Harbor dredging)

Elevate key harbor facilities

Ongoing beach/wetland 
management and restoration 

“Living” shoreline 
restoration efforts

Floodable park 
areas

Managed retreat of 
natural shoreline

Mixed gray-green 
shoreline engineering

!or

#13: Harbor Modernization (HHMP 2025, HDOT)

#14: Sand Island WWTP adaptation planning (ENV)

13

14

Proposed or Conceptual Adaptation Opportunity Projects
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Adaptation Area Overview: Ala Moana + Kaka'ako5

Current and Projected Impacts
• Chronic flooding of housing, streets, and 

ground floor businesses
• Sewer + pipe overflows during storms 
• Groundwater intrusion beneath Mall

Backshore Strategies

 
 

11. Street flooding from Ala Wai canal via stormdrain   4/27/17

 
 

12. Full Storm Drain at Atkinson/ Ala Moana  5/25/17 

 
 

Adapt in Place 

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Require adaptation for 
certain developments

Require adaptation for all 
developments

Coordinated/district 
floodwater projects

Begin elevating exposed 
infrastructure

Elevate critical infrastructure

Catalytic and pilot projects
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Priority Strategies
Ala Moana and Kaka‘ako have been the fastest 
growing regions of the PUC in recent years 
with an ongoing construction boom. State 
efforts to redevelop Kaka‘ako from a largely 
low-rise industrial area to a mixed-use urban 
neighborhood with many towers of high-rise 
housing is nearly complete. However, the area 
can expect increased passive flooding and 
inadequate drainage as sea levels rise. It will 
be important for development in these areas to 
proactively take steps such as those outlined in 
the City’s Climate Adaptation Design Principles 
for Urban Development to ensure that this 
development is resilient to increased flooding 
and heat conditions, while still providing comfort 
and safety for residents and building users. In 
addition, regional drainage master planning 
for these areas that goes beyond strategies that 
can be achieved at the individual site scale, and 
functional planning, should be pursued by the 
City, in partnership with the shopping center and 
other major landowners. 

Shoreline Strategies
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Passive Flooding with 6ft sea level rise
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Residential: Mixed Beach/Hardened

Wetland or Lagoon

PUC Existing Shoreline Types: West

Maintain,  improve, and 
raise shoreline engineering

Elevate key harbor facilities

Soften hardened shoreline 
whenever feasible

Mixed gray-green shoreline 
engineering and floodable 
areas

Floodable park areas

Ongoing beach restoration 
and management projects

Maintain, improve, and raise shoreline engineering/groins

Increase nature-based 
solutions

Strategic retreat of portions 
of coastline 

!or

#16: Ala Moana Park Improvements (DPR)

#15: Ala Moana and Kaka'ako Drainage Plans or District 
(SWMP, DFM)

#17: Implement Climate Adaptive Design Guidelines for Urban 
Areas (DPP)

15

16

17
Proposed or Conceptual Adaptation Opportunity Projects
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Adaptation Area Overview: McCully + Ala Wai6

Shoreline Strategies

Backshore Strategies

*See page X for Shoreline Strategies
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PUC Existing Shoreline Types: East

Recreation Area: Engineered Beach

Recreation Area: Hard Shoreline

Recreation Area: Natural Shoreline/Beach

Small Boat Harbor

Honolulu Harbor - Kaka’ako Makai

Natural Rocky Shoreline

Honolulu Airport or Military

Sea Level Rise Exposure Areas

Infrastructure / Hard Shoreline

Beach and Mixed Shoreline

Existing Shoreline Types

Passive Flooding with 6ft sea level rise

SLR-XA with 3.2 ft sea level rise

Residential: Mixed Beach/Hardened

Wetland or Lagoon

Encourage adaptation 
for all developments

Strengthen current 
zoning regulations

Greater development 
regulations/restrictions

Adapt in Place

Require adaptation for all 
developments

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Coordinated/district 
floodwater projects

Catalytic and pilot 
projects for flooding

Current and Projected Impacts
• Occasional ground floor apartment flooding
• Groundwater intrusion
• Frequent ponding along streets
• Chronic flooding of golf course
• Stream overflows during storms

 
 

9. Waikīkī Beach  5/27/17 

 

 

10. Ala Wai Canal at Mānoa ‐ Pālolo Stream Confluence  7/3/16 

 

Priority Strategies
The backshore neighborhood of McCully sits 
mauka of the Ala Wai Canal and Waikīkī is on the 
makai side. The Ala Wai Canal was completed in 
the 1920’s and drained and filled the wetlands 
and aquaculture areas of Waikīkī fed by streams 
from Mānoa, Pālolo, and Makiki. The canal 
enabled increased development in Waikīkī in the 
decades since, including the resort and apartment 
districts we see today. The Ala Wai Canal is 
regulated by the state and still requires periodic 
dredging. However, with today’s awareness of 
climate change and rising sea levels it is clear that 
the area is potentially vulnerable to inundation 
from both sea level rise induced flooding and flash 
flooding from the upper watershed. The U.S. Army 
Corps of Engineers is working with City and State 
agencies, elected leaders, and the community on 
a new design for a system of debris catchment 
and detention basins in the upper watershed. 
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PUC Existing Shoreline Types: West

Soften hardened shoreline 
whenever feasible

Mixed gray-green shoreline 
engineering and floodable 
areas

Floodable park areas

#23: Pilot water reclamation 
plant (conceptual, BWS)

#19: Upper stream detention/
green infrastructure for          Ala 
Wai Flood Control (USACE)

#20: Ala Wai tributary (various) 
restoration/flood control (PUC 
WMP, BWS)

#21: Ala Wai Golf Course 
floodable park (various)

#22: Army Corps Ala Wai Canal 
Flood Control Project: flood walls, 
dredging, pumps (USACE)

#18: Mō‘ili‘ili Community 
Resilience Hub (Ola, OCCSR)

Proposed or Conceptual Adaptation Opportunity Projects

18
19

20

21

22
23
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Adaptation Area Overview: Waikīkī

Adapt in Place

Require adaptation for all 
developments

SHORT-TERM STRATEGIES LONGER-TERM OPTIONS

Coordinated/district 
floodwater projects

Catalytic and pilot projects 
(floodwater and pumping)

Begin elevating exposed 
infrastructure

Elevate critical infrastructure

Current and Projected Impacts
• Chronic ground floor flooding
• Sewer/pipe overflows during storms
• Groundwater intrusion
• Over-topping of harbor breakwalls onto roads
• Constant erosion of beach sand

 
 

7. Kaimana Beach  8/1/19 

 

 

8. Kūhio Beach  5/26/17 

 

 

Priority Strategies

Encourage adaptation 
for all developments

7
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Shoreline Strategies
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PUC Existing Shoreline Types: West

Pilot redevelopment projects for adaptation 
design should be allowed and encouraged in 
Waikīkī proper, and a comprehensive adaptation 
plan for the entire area should be pursued with 
some urgency. The Ala Wai Golf Course is the 
only large open space next to the Ala Wai Canal, 
and as such is a precious resource for potential 
long-term adaptation solutions including wetland 
restoration or a flood control park. LID solutions, 
design requirements, and infrastructure hardening 
should be pursued in McCully.
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Residential: Mixed Beach/Hardened
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Maintain,  improve, and 
raise shoreline engineering

Elevate key harbor facilities

Soften hardened shoreline 
whenever feasible

Mixed gray-green shoreline 
engineering and floodable 
areas

Floodable park areas

Ongoing beach restoration 
and management projects

Maintain, improve, and raise shoreline engineering/groins

Increase nature-based 
solutions

Strategic retreat of portions 
of coastline 

!or

#30: Waikīkī Cooling & 
Resilience Hub (Ola, OCCSR)

#31: Natatorium salt water pool 
conversion (DDC)

#29: Beach nourishment/
stabilization/ maintenance         Kūhio 
Beach (WBSDIA/DLNR)

#28: Nourishment/restoration 
Waikīkī Beach (WBDSIDA/DLNR)

#27: Royal Hawaiian Groin 
project (WBDSIDA/DLNR)

#26: DeRussy Park adaptation 
effort (berming, cobble groin) (

#25: Waikīkī: Special Area & 
Adaptation Plan (DPP/OCCSR)

#24: Hobron District drainage 
planning (SWMP, DFM)

24

25

26

27
28

29
30

31

Proposed or Conceptual Adaptation Opportunity Projects
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Adaptation Area Overview: Kahala8

Priority Strategies

SHORT-TERM STRATEGIES LONG-TERM OPTIONS

Greater development 
regulations/restrictions

Adapt in Place

Protect and enhance 
public beaches

Potential managed 
retreat

Catalytic stream projects

Current and Projected Impacts
• Chronic flooding of beach parks
• Chronic flooding of housing + businesses
• Infrastructure impacts
• Road facility impacts
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Shoreline Strategies

Backshore Strategies

H201

92

99

99

H3

FORD ISLAND

Honolulu International Airport

Pearl Harbor

Pacific Ocean

H1

SALT LAKE BLVD

KAMEHAMEHA HWY

DILLINGHAM BLVD

N KING ST

MOANALUA RD

BOUGAINVILLE DR

N SCHOOL ST

KALIH
I S

T

HOUGHTAILING ST

MOKAUEA ST

NIMITZ ST

KA
LI

HI
 S

T

MOANALUA RD

MOANALUA RD

KALIH
I S

T

Recreation Area: Engineered Beach

Recreation Area: Hard Shoreline

Recreation Area: Natural Shoreline/Beach

Small Boat Harbor

Honolulu Harbor - Kaka’ako Makai

Natural Rocky Shoreline

Honolulu Airport or Military

Sea Level Rise Exposure Areas

Infrastructure / Hard Shoreline

Beach and Mixed Shoreline

Existing Shoreline Types

Passive Flooding with 6ft sea level rise

SLR-XA with 3.2 ft sea level rise

Residential: Mixed Beach/Hardened

Wetland or Lagoon

PUC Existing Shoreline Types: West

H201

92

99

99

H3

FORD ISLAND

Honolulu International Airport

Pearl Harbor

Pacific Ocean

H1

SALT LAKE BLVD

KAMEHAMEHA HWY

DILLINGHAM BLVD

N KING ST

MOANALUA RD

BOUGAINVILLE DR

N SCHOOL ST

KALIH
I S

T

HOUGHTAILING ST

MOKAUEA ST

NIMITZ ST

KA
LI

HI
 S

T

MOANALUA RD

MOANALUA RD

KALIH
I S

T

Recreation Area: Engineered Beach

Recreation Area: Hard Shoreline

Recreation Area: Natural Shoreline/Beach

Small Boat Harbor

Honolulu Harbor - Kaka’ako Makai

Natural Rocky Shoreline

Honolulu Airport or Military

Sea Level Rise Exposure Areas

Infrastructure / Hard Shoreline

Beach and Mixed Shoreline

Existing Shoreline Types

Passive Flooding with 6ft sea level rise

SLR-XA with 3.2 ft sea level rise

Residential: Mixed Beach/Hardened

Wetland or Lagoon

PUC Existing Shoreline Types: West

The Kāhala shoreline is made up of natural sandy 
beaches backed by mostly low-density residential 
development. Like other beachfront locales around 
the island, shoreline hardening for residential 
development, mainly in the form of private sea 
walls, has prevented natural beach migration and 
worsened coastal erosion and beach loss. Clear 
policies and enforcement of Hawai‘i's seawall 
laws should be applied, and the City must follow 
the State’s lead on the issue. The City’s interest is 
in advancing protections for beaches as a public 
trust, while also acting in the interest of safety, and 
while respecting property rights. However, it is 
clear that the mechanics of such a balance is still 
very much in flux at the State legislature

Maintain existing shoreline 
and soften where feasible 

Managed retreat of highly 
impacted residences

Small-scale beach 
restoration projects; no 
new impervious surfaces

Conserve natural beach—
restrict new shoreline hardening

No Adaptation Required

Known or Proposed Adaptation Projects

#33: Small-scale restoration/nourishment and stream bank 
stabilization at Wai’alae Beach Park (SOURCE)

#32: Wai'alae stream bank stabilization (SOURCE)
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