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Kahana Beach, September 2015



Kahana Beach, October 2015



Kahana Beach, April 2016
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EROSION IS WIDESPREAD ON MAUI

• 85% of Maui shorelines 
are experiencing long-
term erosion. 

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

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



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 (chronic erosion)

COASTAL EROSION

Pohailani Condominium



MAUI SEA LEVEL CHANGE

• Maui sea level has 
risen 9+ inches 
over the past 
century.

=9in/100yrs

tide gage



Melillo, Jerry M., Terese (T.C.) Richmond, and Gary W. Yohe, Eds., 2014: Climate Change Impacts in the United States: The 
Third National Climate Assessment. U.S. Global Change Research Program, 841 pp. doi:10.7930/J0Z31WJ2.
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SEASONAL BEACH ADJUSTMENTS



Kaanapali (Sheraton) – Typical Beach Conditions



Kaanapali (Sheraton) - March 2016



Beaches on chronically eroding shores 
can maintain their natural width as they 
slowly retreat landward.

Beach loss eventually occurs in front of 
a seawall where there is chronic 
erosion.

HUMAN IMPACTS: ARMORING

Often Causes a Domino Effect







EROSION RESPONSE OPTIONS

• Do nothing
• Managed retreat (setbacks)
• 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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RECENT CASE EXAMPLES:  
IMPACTS & RESPONSES



Wailuku-Kahului Wastewater Facility,  circa 2011

INFRASTRUCTURE:  WASTEWATER FACILITY



Wailuku-Kahului Wastewater Facility,  2015

Image:   Goodfellow Brothers



Wailuku-Kahului Wastewater Facility, 2016



INFRASTRUCTURE:  HIGHWAYS

Honoapiilani Highway,  August 2012



Honoapiilani Highway,  January 2013



SINGLE FAMILY HOMES

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



Stable Road, May 2016 (After Restoration)



SINGLE FAMILY HOMES

Kuau, North Shore, circa 2015

conceptual sketch of 
County approved rock 

revetment



CONDOMINIUMS/RESORT AREAS

Kahana Beach, May 2016

THIS IS AN ARTIST RENDERING
SEAWALL HAS NOT BEEN BUILT



KAHANA BAY SAND SEARCH



KAHANA BAY:  SAND SEARCH RESULTS

Estimated Sand Volume:  405,000 cubic yards!



KAHANA BAY:  RESTORATION CONCEPTS



RECENT ADAPTATION INITIATIVE:
SHORELINE SETBACKS 



MAUI’S CURRENT SETBACK CALCULATIONS

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.)



EROSION SETBACK DEFICIENCIES

1. 50 year multiplier too low:  average life expectancy of structures 
= 70 years (American Society of Coastal Engineers, 2002)

2. Historic erosion rate may not adequately account for episodic 
events

3. Minimum setback allows structures to exist within 5 feet of 
“Imminent Threat” classification

4. Sea level rise not a factor in formula

(50 yrs x AEHR) + 25 feet

1. life expectancy of 
structure

3. minimum setback2. historical erosion

At Risk Properties = Opportunity For Refinement:



RECOMMENDATION

Update Erosion Setback Formula & Accept New Maps

Existing Formula:
(50 yrs x AEHR) + 25 feet

Proposed Formula:
(70 yrs x AEHR) + 40 feet + SLR(3ft)

AEHR = Annual Erosion Hazard Rate



Tara Miller Owens
Coastal Processes & Hazards Specialist

University of Hawaii Sea Grant College Program
County of Maui Planning Department

taram@hawaii.edu

Mahalo Nui Loa
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