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The BWS Water System is Large and Complex
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Vulnerability Assessment Approach



Corrosion impact to metallic pipelines will 
increase over the planning horizon
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Nimitz & Alakawa, July 3, 2018, 8:00 am,   Lowest high tide of the day.  Highest tide 1’ higher



Adaptation Measures
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Continue environmental baseline data collection.

Refinement of research on SLRXA that will be impacted

Continue updates of islandwide SLRXA forecasting/modeling as new data becomes available

Expand and continuously monitor tidal and groundwater well network to validate SLRXA modeling

City Climate Change Commission SLR Guidance and Recommendations X
Mayor's SLR Directive establishing SLR targets, City agency policies & responsibilities for implementation X
Governor's SLR Executive Order establishing SLR targets, State agency policies & responsibilities for X
Amend land use plans to include SLR policies X
Establish SLRXA Resiliency Districts/Zoning X
Update Flood Insurance Rate Maps (FIRM) for SLR X
Add LUO SLR building codes and design criteria for new developments, (Vertical Ordinance 2412) X
Add SLR requirements to City Agencies long-range infrastructure facilities plans and CIP X
Adopt county framework for interagency coordination. X
Consolidate and streamline SLRXA environmental & permit review process. X
Authorize CIP appropriations for SLR adaptation measures.

Develop alternative funding strategies to supplement CIP appropriations.

Establish a SLRXA assessment/fee to implement SLR adaptation measures. X
Authorization and appropriation of Federal matching funding. X
Develop tax incentive programs for private development to implement SLR improvements. X
Establish SLR improvement districts to fund site-specific SLR adaptation measures. X
Initiate implementation of the long-range infrastructure facilities plans and CIP. X
Utilize the SLRXA research to identify key infrastructure impacts.

Conduct vulnerability and risk assessments of SLRXA impacted infrastructure.

Develop criteria for selection of priority areas for inundation and coastal erosion.

Develop adaptive strategies for hardening/elevating or retreating/redevelopment.

Develop drainage master plans for 100-year storm with target SLR (elevating and stormwater pumping).

Create a GIS elevation contour map for site-specific grading and drainage.

Install interim flood mitigation measures (one-way drainage valves, on-site stormwater pumps, berms). X
Conform/elevate new development consistent with the drainage master plans.

Conform/elevate existing development consistent with the drainage master plans.

Initiate P & E to elevate roadways and utilities once nuisance flooding exceeds 24 times/year. X
Mitigate coastal erosion impact areas; hardening coastal roadways, seawalls, and bridge improvements.

Initiate district area EIS and long lead permitting/approvals. X
Revise and adjust CIP sequencing for site-specific drainage, roadway elevation, pumping, bridge hardening, 
etc.

X X X X X X X X X X X X X X X X X

Incorporate SLR CIP design and construction improvements in annual budgets. X X X X X X X X X X X X X X X X X X
Continuous engagement of the community through the SLR adaptation planning process.

Develop communication materials and outreach strategies for specific CIP projects.

Conduct project-specific stakeholder and community meetings.

Design of highest priority adaptation projects by district such as Waikiki, Iwilei, Kakaako, Mapunapuna, etc.
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Construct highest priority adaptation projects by district such as Waikiki, Iwilei, Kakaako, Mapunapuna, etc.
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Initiate implementation of the long-range infrastructure facilities plans and CIP.
Utilize the SLRXA research to identify key infrastructure impacts.
Conduct vulnerability and risk assessments of SLRXA impacted infrastructure.
Develop criteria for selection of priority areas for inundation and coastal erosion.
Develop adaptive strategies for hardening/elevating or retreating/redevelopment.
Develop drainage master plans for 100-year storm with target SLR (elevating and stormwater
pumping).
Create a GIS elevation contour map for site-specific grading and drainage.
Install interim flood mitigation measures (one-way drainage valves, on-site stormwater pumps, 
berms).
Conform/elevate new development consistent with the drainage master plans.
Conform/elevate existing development consistent with the drainage master plans.
Initiate P & E to elevate roadways and utilities once nuisance flooding exceeds 24 times/year.
Mitigate coastal erosion impact areas; hardening coastal roadways, seawalls, and bridge 
improvements.
Initiate district area EIS and long lead permitting/approvals.
Revise and adjust CIP sequencing for site-specific drainage, roadway elevation, pumping, bridge 
hardening, etc.
Incorporate SLR CIP design and construction improvements in annual budgets.
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City Climate Change Commission SLR Guidance and Recommendations
Mayor's SLR Directive establishing SLR targets, City agency policies & responsibilities for 
implementation
Governor's SLR Executive Order establishing SLR targets, State agency policies & responsibilities 
for implementation
Amend land use plans to include SLR policies
Establish SLRXA Resiliency Districts/Zoning
Update Flood Insurance Rate Maps (FIRM) for SLR
Add LUO SLR building codes and design criteria for new developments, (Vertical Ordinance 2412)
Add SLR requirements to City Agencies long-range infrastructure facilities plans and CIP
Adopt county framework for interagency coordination.
Consolidate and streamline SLRXA environmental & permit review process.

Sea Level Rise Action Strategy
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Authorize CIP appropriations for SLR adaptation measures.
Develop alternative funding strategies to supplement CIP appropriations.
Establish a SLRXA assessment/fee to implement SLR adaptation measures.
Authorization and appropriation of Federal matching funding.
Develop tax incentive programs for private development to implement SLR improvements.
Establish SLR improvement districts to fund site-specific SLR adaptation measures.
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Refinement of research on SLRXA that will be impacted
Continue updates of islandwide SLRXA forecasting/modeling as new data becomes available
Expand and continuously monitor tidal and groundwater well network to validate SLRXA modeling
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