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Maui has lost more than four miles of
sandy beach in past century — report

By LEE IMADA, Mews Editor

HONOLULU — Eighty-five percent of sandy beach-
front has eroded and 4.2 miles has been lost on Maui in
the past century, acconding to a U.S. Geological Survey
and University of Hawaii report released this week.

Those percentages were the highest in the report cov-
ering 150 miles of sandy shoreling or “essentially every
beach” on Maui, Oahu and Kauai.

“The entire Kihei coast is eroding, except for ahand-
ful of places where sand is being wrapped by walls,” said
Charles Fletcher, associate dean of the University of
Hawii School of Ocean and Earth Science and Tech-
nology and lead author of the report “National Assess-
mem u[‘%hom Change: Historical Shoreline Change

Forces of nature
threaten roadway

Hauling sand to erosion ‘hot spot’
on S. Kihei Road studied as option

By BRIAN PERRY, City Editor fizt ol the roadway. Wooden sawhorses with

University of Sycney / ANDREW D. SHO
Kaanapali Beach has shown an annual erosion rate of 3.2
over the last century, according to a U.S. Geological Survey ai
versity of Hawali report. Maui has lost 4.2 miles of sandy beacl
last century, according to the report, which is titled “National A
ment of Shoreline Change: Historical Shoreline Change inthe |
ian Islands.”

New research predicts a doubling of coastal erosion by

mid-century in Hawai‘i
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properties face erosion from
large surf

BY LOUISE ROCKETT , Lahaina News
save | Postacomment | (3 7 B 0

KAHANA - On deadline, it's early Monday morning (Feb. 22), a full
mocn is setting and another high surf warning has been issued by the
National Weather Service for the north shore of Maui and north and
west shores of Molokai until Tuesday at 6 a.m

"A combination of strong northwest winds asseciated with a fast
moving cold front and a very large wintertime northwest swell will

generate life-threatening surf along most north and west facing
shores through early Tuesday morning. Ocean water may periodically
surge and sweep over beaches and coastal roadways, especially from
midnight tonight through daybreak Monday morning around the time
of high tide.” It's been an all-to-familiar Civil Defense message posted
this winter by the County of Maui.
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Surf along the north-facing shores of Maui and Molokai is projected to
reach 45 to 55 feet.

Article Photos

1 623 Iewel rise may cause 3 doubing of beach emslon by 2050.
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Erosion likely result of supermoon
idal increases rather than storms
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minutesbe- | piging tides and strong waves eroded part of the Royal Kahana Resort's pool deck, allowing water to pour info ifs ca-

ind the state bana building in April.

i~ |‘Beach-quality sand’ discovered

as erosion reaches ‘crisis’ level
Mayor says county not ' ; -

responsible for threat
to West Maui condos

By CHRIS SUGIDONO, Staff Writer

KAHANA BAY - Maui County
shoreline planners are “elated” after dis-
covering more than 300,000 cubic yards
of “beach-quality ¥,
which could replenish the beachfronts of

at have been




EROSION IS WIDESPREAD ON MAUI

85% of Maui shorelines =USGS

are ex p eriencin g IOn g . National Assessment of Shoreline Chang
Historical Shoreline Change in the Hawa

term erosion.

Mavui’s beaches are

experiencing the highest

rates of erosion for the

Hawaiian islands.

Maui has the highest
percentage of beach loss w ._

(] ] %). "gg:'m;x:m

Open-File Rapart2
-i L




COASTAL EROSION

Combination of Causes:

Sea-Level Rise (chronic
erosion)

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

Human Impacts to Sand
Supply (chronic erosion)

#ilani Condominium




MAUI SEA LEVEL CHANGE

Big Island

H i 1.6 in/decad
Maui sea level has R oatu aui e

0.6 in/decade 1.0 in/decade
(1:720.9€ tomigy) (1.57£0.08 mmAyr)  (2.46+0.22 mmlyr)

risen 9+ inches
over the past
centfury.

Kahului, Wi 232+-083mmyr =9in /100yrs

Source: NOAA



Past and Projected Changes in Global Sea Level
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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.



SEASONAL BEACH ADJUSTMENTS

Seasonal beach profile

Normal beach profile

Beach

Adjustment for large waves

Dunes
and beach
release sand

\ Sand moves

offshore

New dunes Recovery

Coastal dunes and
beach store sand until

next large wave event \
Sand moves

onshore

Large waves, which tend to occur seasonally
in Hawaii, cause a beach to temporarily
change its profile.
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HUMAN IMPACTS: ARMORING

Initial shore profile
| |
Beach
" width

Shoreline profile after retreat
I et | (no change in width)
— width —

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

Initial shore profile

Seawall”

Shoreline profile after retreat

//BedchI0$

Seawall”

Source: U.S. Army Corps of Engineers (1991)

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

Often Causes a Domino Effect




Unstabilized -
land lost
beach preserved

Stabilized -
beach lost
land preserved
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preferred strategies

A

—*  Managed retreat (setbacks)

_ groins)

EROSION RESPONSE OPTIONS

Do nothing

Adaptation (elevate, reconfigure)

Beach nourishment and /or Dune
Restoration

Temporary or permanent erosion

control (sand pushing, geobags,

Armoring (permanent rock
revetment or seawall)

Armr “Hol the I.in”



RECENT CASE EXAMPLES:
IMPACTS & RESPONSES



INFRASTRUCTURE: WASTEWATER FACILITY

Ul VWastewater Fa




Image: Goodfellow Brothers

-

WWailuku-Kahului' VWWastewater Eacility, 2015
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INFRASTRUCTURE: HIGHWAYS

piilani Highway, August 201 2



ary, 20113

HonoapiilanitEHighway,=jcny



SINGLE FAMILY HOMES

Beach and Land Erosion at Project Beach Beach and Land Erosion Causing Pollution at
Looking East, 22 August 2006 - before geotube Project Beach, 4 August 2009 — before
groins. geotube groins

6-2009 (Befor



Stable Road, May 2016 (After Restoration)



SINGLE FAMILY HOMES

. Crewtrd Reek Masanry

or dexkued Conorete end Wall

conceptual sketch of
County approved rock
revetment

circa 2015




CONDOMINIUMS /RESORT AREAS
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KAHANA BAY SAND SEARCH

Kahana Bay Sand Survey

Methods P
Bathymetry - Side Scan Sonar Su-battom Survey Track 1

Sub-Bottom Profiling
Jet-Probing

Samples
@ Vibracore

o = « JeiProbe

. Vibracoring 3 RTE Sies

A SE| Sites
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-4__ ) 2' contour

A L ’ Google Satellite



KAHANA BAY: SAND SEARCH RESULTS

Estimated Sand Volume: 405,000 cubic yards!
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RECENT ADAPTATION INITIATIVE:
SHORELINE SETBACKS



MAUI'S CURRENT SETBACK CALCULATIONS

Setback is the greater of A or B:

A. Erosion-based Setback

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

B. Lot Depth-based Setback

Current Calculation:

If lot depth is: Setback is:

100 ft or less - 25 feet

100 to 160 ft--me 40 feet

160 ft or more---25% of avg.
lot depth
(150 ft max.)

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



EROSION SETBACK DEFICIENCIES

(50 yrs x AEHR) + 25 feet

1. life expectancy of 2 historical erosion  3- minimum setback
structure

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

Historic erosion rate may not adequately account for episodic
events

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

Sea level rise not a factor in formula



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




Mahalo Nui Loa

Tara Miller Owens

Coastal Processes & Hazards Specialist

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

taram@hawaii.edu
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