
Geospatial Management of Temporary 
Erosion Control Structures 

(Sandbags) 
Along the Oceanfront Shoreline in North Carolina



Sandbags and the State

 1984 – 1985 Oceanfront Erosion Control 
Rules Written
Permanent Structures - No
Temporary Structures - Yes

 1987 – Sandbags, Sandbags everywhere

 1990’s – Communities Start Complaining
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Who Qualifies for Sandbags?
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An oceanfront structure that is 
imminently threatened by erosion.

Escarpment

20 Feet
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Fort Fisher State Historic Site

“No Permanent Structures” . . . well, sometimes



North Carolina Division of Coastal Management 5

Southerly Migration Rates

Since 1846  ~ 2.3 Miles
Annual Average ~ 50 Feet

Source: Cleary & Martin - 2001

Bonner Bridge Jetty at Oregon Inlet
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Fort Macon State Park



“Temporary” Erosion Control - Sandbags
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Define “Temporary” 

<5,000 sqft
2-Years

>5,000 sqft
5-Years



“Temporary” – has a flexible history

North Carolina Division of Coastal Management 8

• After Hurricanes Bertha & Fran (1996)

• Hurricane Bonnie  (1998)

• Many variance requests (1999)

• Dare County Petition (2000) – extension 
expired May 2008



Problem . . . No Beach Access 
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Problem . . . Permit Has Expired! 
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“Temporary” does not mean eternity!
. . . installed early 1980’s



Summary of Problems 
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• Many are 10+ 
years old

Permits 
Expired

• Users of the 
beach complain

Impeding 
Public Access

• Appearance
• Hazard

Torn & 
Scattered



May 2008 - Who is First?
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Permitted Sandbag Structures
Brunswick
New Hanover
Pender
Onslow
Carteret
Dare
Currituck

“TOTAL” = 385



Are All Sandbags Created Equal?
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Is it time for some to go?

Can we make an impartial decision?

• When permittedYes

• May 1, 2008Yes

• Not enough dataNo



Well . . . What Data Do We Have?
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Name Address Not 
Much!

2



Acquire Data . . . . By the way, did I mention 
we needed it yesterday!
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Access 
to Beach

Age Physical 
Condition

Data
DataData

Data

Field Data Forms

Data
Data



Field Data 
Forms 
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Bags Sand-Covered %

0 - 19.9%

20 - 39.9%

40 - 59.9%

60 - 79.9%

80 - 100%

Example 
Field Values

= 1

= 2

= 3

= 4

= 5



Data Processing
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Field Data Entry

GPS Rover Files 
Corrected

Now We Have 
Data!

UNIQUE_ ID
233
234
235

Join

UNIQUE_ ID
233
234
235



Sandbag Removal Index (SRI)
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UNIQUE_ID COL_X COL_Y SRI

233 1 1 85
234 2 0 320
235 1 1 0
236 4 1 100
237 3 1 70

SRI=[(COL_D*4)+(COL_E*3)+(COL_F*2)+
(COL_G*1.5)] * (COL_P)*(COL_H) * . . . .

Weight 
Attributes



Excel Spreadsheet Madness
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• Include this
• Exclude that
• Weight this

Idea #1

• Exclude this
• Include that
• Weight that

Idea #2 • Weight this
• Exclude that
• Include this

Idea #3

Yes, there is a better way!



Time to Create a Decision Support Tool
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Set pFeature = pFeatureUpdate.NextFeature
Do Until pFeature Is Nothing 

pFeature.value(dblSriCustFld) = ((dblDValue * d_weightD) + (dblFValue * d_weightF) 
_

+ (dblHValue * d_weightH) + (dblJValue * d_weightJ) + (dblLValue * d_weightL) + 
(dblNValue * d_weightN) _

+ (dblPValue * d_weightP) + (dblSValue * d_weightS) + (dblTValue * d_weightT)) * 
dblXValue * dblYValue

pFeature.value(txtSRIvarFld) = strSriD & strSriF & strSriH & strSriJ & strSriL & 
strSriN & strSriP & strSriS & strSriT

pFeature.value(txtSRIvarweightFld) = strsriDw & strsriFw & strsriHw & strsriJw & 
strsriLw & strsriNw & strsriPw & strsriSw & strsriTw

pFeatureUpdate.UpdateFeature pFeature
Set pFeature = pFeatureUpdate.NextFeature

Loop

IWorkspaceFactory

IQueryFilter

IFeatureCursor

IStatisticsResults



SRI Calculator  - ArcGIS 9.3 (VBA) 
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3

Assign Weights

Information

1

Select Attributes

2

Calculate!
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Results Are In 



Data Presented – Letters in the mail
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Data are made public

Current Status

Notices have been received by homeowners

Will sandbags be removed?

Legal + Politics + Mother Nature + Economy = ?



http://www.nccoastalmanagement.net
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Google Map

Meanwhile

ArcIMS

Data Download



Questions

North Carolina Division of Coastal Management 26


	Geospatial Management of Temporary Erosion Control Structures �(Sandbags) �Along the Oceanfront Shoreline in North Carolina
	Sandbags and the State
	Who Qualifies for Sandbags?
	“No Permanent Structures” . . . well, sometimes
	Bonner Bridge Jetty at Oregon Inlet
	Fort Macon State Park
	“Temporary” Erosion Control - Sandbags
	“Temporary” – has a flexible history
	Problem . . . No Beach Access 
	Problem . . . Permit Has Expired! 
	Summary of Problems 
	May 2008 - Who is First?
	Are All Sandbags Created Equal?
	Well . . . What Data Do We Have?
	Acquire Data . . . . By the way, did I mention we needed it yesterday!
	Field Data Forms 
	Data Processing
	Sandbag Removal Index (SRI)
	Excel Spreadsheet Madness
	Time to Create a Decision Support Tool
	SRI Calculator  - ArcGIS 9.3 (VBA) 
	Results Are In 
	Data Presented – Letters in the mail
	Slide Number 24
	http://www.nccoastalmanagement.net
	Questions

