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WELCOME TO MAUI COUNTY
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Kihei, Halama Street, May 2017



South Kihei Road, January 2017



Kahana Beach (Royal Kahana), April 2016Baldwin Beach, September 2016



Napili Bay, January 11, 2016 Photo credit:  Dana Reed



Napili Bay, January 11, 2016 Photo credit:  Pat Lindquist



Keonenui Bay, October 2016



Keonenui Bay, retaining wall failure, November 2016



North Kaanapali (Kaanapali Beach Club), June 2016



Kahana Beach (Royal Kahana), September 2015



Kahana Beach (Royal Kahana), April 2016



Kahana Beach (Valley Isle), June 2016





June 5, 2016



September 22, 2016



May 23, 2017



EROSION IS WIDESPREAD ON MAUI

• 85% of Maui shorelines are 
eroding over the long-term.

• Maui’s beaches are 
experiencing the highest 
rates of erosion for the 
Hawaiian islands.

• Maui has the highest 
percentage of beach loss
(11%).

Fletcher, Charles et. al., 2011. National Assessment of Shoreline Change: Historical Shoreline Change in the Hawaiian Islands.
U.S. Geological Survey Open-file Report 2011-1051, 55p.



Combination of Causes:

1. Sea-Level Rise 
(chronic erosion)

2. Seasonal Wave 
Conditions & Storms that 
Move Sand 
(episodic erosion)

3. Human Impacts to Sand 
Supply & Transport
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COASTAL EROSION

West Maui, Pohailani Condominiums



Honoapiilani Hwy, Olowalu MM14, May 2017 photo credit: Asa Ellison

A GLIMPSE OF THE FUTURE



http://climateadaptation.hawaii.gov

Coming December 2017!



HAWAII CLIMATE CHANGE MITIGATION AND ADAPTION 
INITIATIVE

(Act 32, 2017)

• Hawaiʻi becomes the first state to enact legislation that implements 
portions of the Paris climate agreement

• Establishes a Hawaii Climate Change Mitigation and Adaptation 
Commission continuing the work of ICAC

• Provide policy direction, coordination, and 
planning among agencies

• Shall establish climate change mitigation 
and adaptation strategies

22



RESPONSE OPTIONS

• Do nothing
• Managed retreat (setbacks, 

relocation)
• Adaptation (elevate, reconfigure)
• Beach nourishment and/or Dune 

Restoration
• Temporary or permanent erosion 

control (sand pushing, geobags, 
groins)

• Armoring (permanent rock revetment 
or seawall)

Adaptation

Armor / “Hold the Line”

Do Nothing
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RETREAT:  MAUI’S SHORELINE SETBACKS

A.  Erosion-based Setback B.  Lot Depth-based Setback

• Setback is the greater of A or B:

Current Calculation: 
50 yrs x AEHR + 25 feet

Example if AEHR = 1.4 ft/yr:
(50 yrs x 1.4 ft/yr) + 25 ft = 
95 ft setback

NOTE:  Minimum of 25 ft setback for all shoreline lots.

Current Calculation: 
If lot depth is: Setback is:
100 ft or less 25 feet
100 to 160 ft 40 feet
160 ft or more 25% of avg. 

lot depth 
(150 ft max.)



PROTECT & RESTORE DUNES
degraded
dunes

healthy
dunes

Kamaole I Beach Park



Paia Park/PYCC, July 2016



DUNE WALKOVERS
Kamaole I

Kamaole III



BEACH NOURISHMENT

Stable Road, North Shore, 2006-2009 (Before Restoration)



Stable Road, July 2017 (~5 years after nourishment & groins)

BEACH NOURISHMENT



KAHANA BAY COASTAL EROSION

• Older existing condos were 
built close to the ocean & are 
now threatened by erosion.

• Long-term erosion of 0.7 
ft/yr has led to narrowed 
beaches.

• Armoring has contributed to 
erosion.

• Episodic (seasonal) erosion is 
now more damaging.

• The formerly wide sandy 
beach has protected condos 
through the years.
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Kahana Beach (Hololani), May 2016
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KAHANA BAY:  SAND SEARCH RESULTS

Estimated Sand Volume:  405,000 cubic yards!



KAHANA BAY:  RESTORATION CONCEPTS

Image:   Moffat & Nichol



Iroquois Point, Oahu – rock t-head groins

IROQUOIS POINT

• Boulder groins increased 
structural complexity of 
nearshore area. 

• Year 1 monitoring results:
o New coral cover (from 0% 

to 0.6%)
o Fish species richness 

increased 10x at groins
o Fish abundance doubled 

for the area, and 
increased 25x at groins



Wailuku-Kahului Wastewater Facility,  circa 2011

CRITICAL INFRASTRUCTURE ARMORING



Wailuku-Kahului Wastewater Facility, 2015

Image:   Goodfellow Brothers

CRITICAL INFRASTRUCTURE ARMORING



Wailuku-Kahului Wastewater Facility, 2016

MITIGATION: DUNE RESTORATION



CRITICAL INFRASTRUCTURE ARMORING

Honoapiilani Highway,  August 2012



RECENT ARMORING DECISIONS

YEAR LOCATION DECISION COST

2016 Hololani Condominiums (West 
Maui)

approved, conditions to 
restore beach and remove

$3 
million

2016 Argyropoulos property (North 
Shore)

approved, not yet built $0.5
million

2015 Wailuku-Kahului Wastewater 
Reclamation Facility (North Shore)

approved and completed $5.8 
million

2013 Honoapiilani Highway at 
Launiupoko (West Maui)

completed under emergency 
proclamation

$6 
million

2012 Honoapiilani Highway at 
Ukumehame (West Maui)

completed under emergency 
proclamation

$7
million

2011 Honoapiilani Highway at Olowalu
(West Maui)

approved, put on hold 
(2016)

$2 
million





KAPALUA - 1

KAHANA BAY - 3

KEONENUI BAY - 5

HONOKOWAI - 6

LAHAINA - 3

MAALAEA - 2

KIHEI - 3

FAILED ARMORING (25 SINCE 2007)

Shoreline access achieved voluntarily via 3 SM3 permits!

PAIA - 2



RECENT INITIATIVES & PROGRESS

Act 83, 2014

• Interagency 
Climate 
Adaptation 
Committee

• SLR 
Vulnerability 
Report

FY15 NOAA 
Resilience Grant

1) SLR Viewer

2) Integrate in 
Community 
Plans

3) Resilience-
based 
Disaster 
Rebuilding

Hawaii Office 
of Planning 
Managed 

Retreat Project

• Island Case 
Studies

FY17 NOAA 
Resilience Grant

• West Maui 
site specific 
wave-runup
forecasts 
(real-time) 
and scenarios

County 

General 
Plans/Community 
Plans

SMA/Shoreline 
Permits

Act 32, 2017

ICAC 
Commission



WHY ARE WE LOSING HAWAII’S BEACHES?

Image:  Jim Buika 

Rocky Point, Oahu:  December 2013

1. Shift from reactive vs. proactive (stovepipe vs. streamlined)

2. Shoreline now managed by parcel

3. Shift to regional beach cell approach

4. Shift requires public–private partnerships

5. Promote adaptation and alternatives to armoring

Key Points
Re: Hawaii’s Challenge



WITHOUT PROACTIVE PLANNING
Hawaiian coastal ecosystems and sandy shorelines 
will continue to be degraded and Hawaii will 
continue to lose its sense of place…

… Reactive shoreline planning protects 
threatened development at expense of 

coastal ecosystems

BUILT
ENVIRONMENT

NATURAL
RESOURCES



WHY ARE WE LOSING HAWAII’S BEACHES?

Rocky Point, Oahu:  December 2013

Shifting from                        
Reactive to Proactive         
Shoreline Planning Requires     
State Partnership Resources

Proactive Planning Vision
1) Institute an ePermit System to expedite shoreline projects

• Goal is to reduce shoreline rehabilitation time by 75%
• Goal is to reduce permit costs by 75% (Google JARPA)

2) Proactively conduct EIS studies for at-risk beach cells
• Vision is to train next-generation, place-based experts:    

Next Generation Hawaii Coastal Zone Managers
• Partner with U of Hawaii & Sea Grant Program & Industry



Proposed Proactive Planning Process
PROJECT
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Masters & Ph.D. programs 
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Colleges, and private 
industry

To create a cadre of 
place-based science, 
engineering, & planning 
experts, granting degrees 
in Coastal Zone 
Management

To complete 
critical 
studies for at 
risk coastal 
ecosystems

For input to 
transparent 
applications 
and approval 
process
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