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2009 Kiawah Island Monitoring

Results of October 2009

Monitoring Survey

Owner/Sponsor:  Town of Kiawah 
Island

Adjacent Property:  Kiawah Island Golf 
Resort – Ocean Course

Contractor:  L.Dean Weaver 
Construction Co. Inc. - Charleston

Engineer:  Coastal Science & 
Engineering, Inc. - Columbia

Inlet Shoal BypassingInlet Shoal Bypassing

Shoal Bypassing:
The episodic release 
of sand bars from 
ebb tidal deltas and 
subsequent onshore 
migration and 
attachment to the 
downcoast shoreline.

“Shoal Bypass 
Volumes Are 
Typically ~ 1-5% Of 
The Delta Volume”
Gaudiano & Kana 2001

1977

1983

1987

Kiawah Island Fripp Island



Dewees Inlet SCDewees Inlet SC

Severe Severe 
ErosionErosion

0.4 Miles0.4 Miles

Three Stages of Inlet Shoal BypassingThree Stages of Inlet Shoal Bypassing

Severe Severe 
ErosionErosion

This shoal 
added ~0.5 
million cy to 
Isle of Palms

Stage 1

Stage # 2

Source: Kana et al 1985

Stage 2

Stage 3

Kiawah Island Kiawah Island -- East End East End –– 1998 to 20051998 to 2005

20052005

19981998 1860s Beach1860s Beach

1960s Beach1960s Beach

20032003
~2 miles

A

B

A = East lagoon  
~80 acres marshA

B
B = West lagoon  
Incipient marsh

Flushing Channel

Total Bypassing Volume ~5 mil cy

~5% of Stono Inlet’s Ebb Delta Volume



Kiawah Island Kiawah Island –– Low Tide Aerials  Feb 2005Low Tide Aerials  Feb 2005

Stage 3Stage 3

Stage 2Stage 2

Stage 2Stage 2

Sand MovementSand Movement

The Ocean 
Course

Recommended Alternative Recommended Alternative 

Goal:  To create a more Goal:  To create a more 
stable shoreline that mimics stable shoreline that mimics 
a natural barrier island a natural barrier island 
shape in this type of setting.shape in this type of setting.

19731973



Project Plan Project Plan –– Anticipated Outcome Anticipated Outcome 

Project Plan Project Plan –– Anticipated Outcome Anticipated Outcome 

Permitting Issues:

Piping plover roosting areas on washovers*

Turtle Nesting Season
*No plover nesting in SC

Final Design Revised

- Same Channel Realignment

- Eliminated West Lagoon Outer Dune Ridge

- Removed Sand from Outer Ridge to Prolong 
Period of Washovers



PrePre--Construction Construction –– 20062006

14 Feb 200614 Feb 2006

Closure Dike

Scraped Outer Ridge
Channel

Fill

Total Excavations & 
Fill – 1.5 months

~560,000 cy

Channel Closure @ Low Tide Channel Closure @ Low Tide –– 16 June 200616 June 2006



Outcome Outcome –– 20062006

14 Feb 200614 Feb 2006

10 Sep 200610 Sep 2006

2 months –
Post Project

Project Monitoring Project Monitoring -- Control VolumeControl Volume

Seven (7) Reaches

86 Profile Stations

East End 
Project Area

1999 - 2009

2006 - 2009



Conditions Conditions –– 17 February 200717 February 2007

Developing Shoal –

“Stage 1”

Original Basin 
& Channel 

East LagoonWest Lagoon

Net Sand 

Transport

Conditions Conditions –– 17 February 200717 February 2007

Breach Points



Conditions Conditions –– September 2007September 2007

Closed 
Constructed 

Channel

Conditions Conditions –– 5 December 20075 December 2007

Closed 
Constructed 

Channel

Washovers
Maintained!

17 Feb 2007

1.5 years – Post Project



Shoreline Change at New Shoal Attachment Site (S)Shoreline Change at New Shoal Attachment Site (S)

Conditions – 20 August 2009 @ low tide

Note Wave Patterns!

Sta 144+00

Shoreline Change at Shoal Attachment SiteShoreline Change at Shoal Attachment Site



Shoreline Change at Shoal Attachment SiteShoreline Change at Shoal Attachment Site

Accreted 
>400 cy/ft 
2007 to 2009

Mean Sea Level

Pre and Post Project HabitatsPre and Post Project Habitats



Habitats Habitats –– 1.2 years After Project 1.2 years After Project –– September 2007September 2007

Kiawah Island Conditions Kiawah Island Conditions –– 5 December 20075 December 2007

Time For Another Shoal 
Bypassing Event!



Habitats Habitats –– 2.3 & 3.2 years After Project 2.3 & 3.2 years After Project –– 2008 & 20092008 & 2009

Kiawah Island East End Kiawah Island East End –– Habitat AreasHabitat Areas

Kiawah Habitat Area
(Total Area per Habitat Type)

���� ����

����

�����

�	���


���

����
�
��



��

����

��
��


���

����

����



��

����� �����


���

����

����


���

����

�����

����

����

�	��

	���

����

����


���

0

20

40

60

80

100

120

140

160

Stable Dunes Washover Vegetated Marsh Sheltered Intert idal Exposed Intertidal Sheltered subtidal

Habitat Type
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)

Pre-Project (Feb-06) Post-Project (Sep-06) Aug-07 (Year 1)

Oct-08 (Year 2) Aug-09 (Year 3)

Note:  Not shown
- Exposed Subtidal (~250 ac)
-Total area (636.0 Ac)



Station 52 Station 156

Kiawah Island Kiawah Island –– Habitat AreasHabitat Areas

Kiawah Island Outcomes Kiawah Island Outcomes 

•3 mile-long Barrier Island – Lagoon System 
Formed  via Shoal Bypassing in ~12 years

•~ 400 acres of dunes, washovers, marsh 
and sheltered intertidal zone created

•~5 million cy Added to Kiawah Island

•Washover areas preserved, but the design 
channel didn’t maintain itself 



Shoal Bypassing Outcomes Shoal Bypassing Outcomes -- DowndriftDowndrift

New sand migrates in 
“waves” down the beach!

IslandIsland--wide Beach Unit Volume Changeswide Beach Unit Volume Changes



Turtle Point Reach gained 
88,700 cy (7.7 cy/ft) 
between 2008 and 2009.

Turtle Point ReachTurtle Point Reach

West Beach 
Reach gained 
63,800 cy 
(6.4 cy/ft) from 
2008-2009

Kiawah Spit 
Reach gained 
43,343 cy 
(9.0 cy/ft) from 
2008-2009

West Beach and Kiawah Spit ReachesWest Beach and Kiawah Spit Reaches



•• Kiawah Spit, West Beach, and Turtle Point reaches have Kiawah Spit, West Beach, and Turtle Point reaches have 
gained a total of ~984,000 cy of sand since 1999.  These gained a total of ~984,000 cy of sand since 1999.  These 
reaches gained ~196,000 cy between 2008 and 2009.reaches gained ~196,000 cy between 2008 and 2009.

•• The East End Project area gained ~202,000 cy between The East End Project area gained ~202,000 cy between 
2008 and 2009.  (The 2008 and 2009.  (The StonoStonoInlet reach lost ~8,000 cy).Inlet reach lost ~8,000 cy).

•• The The ““westernwestern”” lagoon continues to develop into a mature lagoon continues to develop into a mature 
marshmarsh

•• WashoverWashoverarea has doubled since the project, increasing area has doubled since the project, increasing 
from 47 acres to 94 acres.  from 47 acres to 94 acres.  

•• 7.5 acres of new marsh developed in the western lagoon.  7.5 acres of new marsh developed in the western lagoon.  

SummarySummary

Other Events 2009:  Revised Setback Lines;  Judge’s Ruling on KDP Revetment.


