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N

Stuart, FLIRC



A World of Solutions 4

Location

Indian River County

Brevard County

Ft Pierce Inlet

Sebastian Inlet
Sector 1

Sector 2

Sector 3

Sector 4

Sector 5

Sector 6
Sector 7

Sector 8

22.4 miles

St Lucie County

Vero
Beach



A World of Solutions 5

Location

N

0

45

90

135

180

225

270

315

10%
20%

30%
40%

Sig Wave Height
<=3

>3 - 6

>6

ft

ft

ft

IRC



A World of Solutions 6

Background

surfline.com
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Background
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Hurricane Matthew
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Hurricane Matthew
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Hurricane Matthew

Sequence of Events (Pre-Storm)
 Oct 3rd: Governor Declares State of Emergency in all 67 

counties of Florida

 Oct 6th: President Declares State
of Emergency in Florida

 Oct 6th/7th:      Hurricane Matthew
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Hurricane Matthew
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Hurricane Matthew

120 mph; Oct 7th 3am

130 mph; Oct 7th 1am
IRC
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Hurricane Matthew

TCPalm.com
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Response

Sequence of Events (Post-Storm)
 Oct 8th: Presidential Declaration Federal Assistance 

Categories A & B

 Oct 10th: Beach Damage Assessment Report Submitted
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Response

Sequence of Events (Post-Storm)
 Oct 12th: Preliminary Damage Assessment (PDA) Meeting 

with FDEP and USACE

 Oct 13th: PDA Meeting with FEMA

 Oct 13th: Request for Public Assistance

 Oct 13-20th: Post-Storm Survey by M&E
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Response

Tools to Estimate Beach Volume Losses

1. Pre & Post Photos
 Profile Translation Estimate
 Cross-Sectional Volume Loss Estimate

2. Beach Profile Surveys
 Wading Depth
 Wider-Spaced Surveys (i.e. 2000’ or 3000’)
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Response

Tools to Estimate Beach Volume Losses

1. Pre & Post Photos
 Profile Translation Estimate
 Cross-Sectional Volume Loss Estimate

 Rapid Response
 Set up protocol
 GPS or Visual

Landmarks
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Response: Estimating Beach Volume Loss

1.  Pre & Post Photos
 Profile Translation Estimate

 Assumes profile keeps the same shape over the 
vertical distance that you are estimating

 Limitation: May not be typical storm profile 
response.

10’

Vertical
Distance



A World of Solutions 20

Response: Estimating Beach Volume Loss

1.  Pre & Post Photos
 Profile Translation Estimate
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Response: Estimating Beach Volume Loss

1.  Pre & Post Photos
 Spatial Geometry Volume Loss Estimate

 Accounts for deflation
 Limitation: Rough estimate that may not be 

applicable to long stretches of varied shorelines
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Response: Estimating Beach Volume Loss

1.  Pre & Post Photos
 Spatial Geometry Volume Loss Estimate
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Response: Estimating Beach Volume Loss

1.  Pre & Post Photos

 Similar estimates to ground photos
 Can cover large portions of the coast
 Relatively inexpensive
 Some have surface mapping capability
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Response

Tools to Estimate Beach Volume Losses

2. Beach Profile Surveys
 Wading Depth
 Wider-Spaced Surveys (i.e. 2000’ or 3000’)

 After PDA (it takes time to 
mobilize a survey team)

 Cost-saving measures
 Be aware of limitations!
 Must know how your particular 

beach responds
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Response: Estimating Beach Volume Loss

2.  Beach Profile Surveys
 Wading Depth

 More rapid response than full bathymetry
 Lessons survey time
 Lessons analysis time
 Lessens survey cost
 Limitation: Unknown offshore profile shape
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Response: Estimating Beach Volume Loss

 Bodge/Reilly (2014) showed that you have roughly a 75% of 
getting within 2 cy/ft whether you space 2000’ or 3000’

 

    

 
 

     

               

 
  

 
 

 
   

2.  Beach Profile Surveys
 Wider-spaced surveys (i.e. 2000’ or 3000’)

 Lessons survey time
 Lessons analysis time
 Lessens survey cost
 Limitation: Unknown changes between profiles



A World of Solutions 27

Response: Estimating Beach Volume Loss

Preliminary Beach Damage Assessment

 Sectors 1 and 2
-40,000 cy

 Sector 3
-200,000 cy

 Sector 5
-90,000 cy

All others including Sector 7
-200,000 cy
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Beach Volume Estimates vs. Calculation
 Sectors 1 and 2

-40,000 cy +30,000 bypassing project

 Sector 3
-200,000 cy -244,400 cy 

 Sector 5
-90,000 cy -90,600 cy

 Sector 7
-80,000 -81,800 cy

Effects to the Beach
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Beach Volume Estimates vs. Calculation
 Sectors 1 and 2

-40,000 cy no post-storm survey

 Sector 3
-200,000 cy -244,400 cy 

 Sector 5
-90,000 cy -90,600 cy

 Sector 7
-80,000 -81,800 cy

Effects to the Beach

ENTIRE COUNTY LOST
APPROXIMATELY

600,000 cy
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Effects to the Beach

Indian River County

Brevard County

Ft Pierce Inlet

Sebastian Inlet
Sector 1

Sector 2

Sector 3

Sector 4

Sector 5

Sector 6
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St Lucie County

Vero
Beach

Sector 3How has the beach
changed due to Matthew?
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Post‐Matthew
Oct 2016

Post‐Sandy
Nov 2012

Post‐Matthew
Oct 2016

Post‐Construction
July 2011

Post‐Matthew
Oct 2016

Effects to the Beach

Pre‐Matthew
July ‘16

Composite Beach Profile
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Effects to the Beach

Pre‐Matthew
July ‘16

Post‐Matthew
Oct 2016

Composite Beach Profile



A World of Solutions 33

Effects to the Beach

Post‐Matthew
Oct 2016

Post‐Matthew
Oct 2016

Pre‐Project
Jan 2010
Pre‐Project
Jan 2010

Post‐Matthew
Oct 2016

Post‐Construction
July 2011

Composite Beach Profile
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Dune Repairs (<6 cy/ft)

 29 Field Permits Issued
 County Beach Parks (4)

 8,500 cy

 Private Parcels (Disney, Sea Oaks POA, etc.)
 27,700 cy

 Other Initiated Projects (S.I.D., Town, City)
 57,000 cy

Recovery

REPAIRS (To-Date)
100,000 cy
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RecoveryTracking Station
(R-78) Pre-Matthew
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RecoveryTracking Station
(R-78) Post-Matthew
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RecoveryTracking Station
(R-78) Dune Repair
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RecoveryTracking Station
(R-78) Last Week
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Take Aways

 Effects of Hurricane Matthew to the Beach
 Hurricane Response Plan
 Tools for Estimating Beach Volume Loss
 Recovery Efforts
 Future Work

– Reformulate with
data from Matthew
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