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ÅEstablished in 1926

ÅFederal Navigation Project 1930

ÅMajor Expansions in 1962 and 1980

ÅNo Natural or Artificial Sand Bypassing

ÅComplete Barrier to Littoral drift

ÅHighly Accretional North Shoreline

ÅChronically Eroded South Shoreline

PORT EVERGLADES INLET
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RUBBLE SHOAL

ÅCreated from side cast of

dredge material during 1962

channel expansion

ÅPlaced as mound that

migrated shoreward

ÅPartial barrier to southerly

sand transport

ÅMaterial 3-12 inches (typ.)



PROJECT NEED AND PURPOSE

Å Reestablish the net sand sharing system across
Port Everglades Inlet

Å Reduce the need for nourishment along the Segment III
shoreline (Port Everglades to Miami-Dade County Line)

Å Reduce the demand for remote (i.e., offshore) sand
sources required for nourishment of Segment III beaches





Rubble
Spoil Shoal

Removal



Port Everglades Sand Bypass Project

Resource Avoidance and Minimization

Step One- Geotechnical Study

Process of selecting vibracore locations to avoid or 
minimize impacts to existing reef resources.  Two field 
assessments were conducted to site vibracore locations 

and field-adjust core locations.  



Uniform potential 
impact zone 

around each site 
which factored 

in: 

(1) the theoretical 
accuracy of the 
position system; 

(2) size of the barge;

(3) footprint of the 
barge during 
coring; and

(4) contingent 10 ft 
buffer.



Coral Removal and Relocation 

Three of the eleven borehole sites 
contained stony corals. 

From these 3 locations, 120 stony 
coral colonies and four octocoral 
colonies were relocated prior to 
coring activities.



Port Everglades Sand Bypass Project

Avoidance and Minimization

Step Two- Detailed Habitat Mapping

Resource avoidance and impact 
minimizationefforts included the 

reduction of the project footprint using 
the results of a highly detailed benthic 

habitat map for the project area



Purpose - To provide resource agencies with quantitative data 
on the reef resources within the project area. Data was 
used to evaluate project impacts and guide project impact 
minimization, monitoring, and mitigation development 
(UMAM)

Project Area = Direct and Indirect impacts

Reef Resources = Benthic communities and fish assemblages

Benthic Assessment



Benthic Habitat - Mapping Methodology

ÅMapping area = project limits plus 150-meter radius

ÅHigh resolution aerial photography and LADS 

bathymetry were used to delineate areas of interest 

(AOI).

ÅAOI were visited by divers to qualitatively assess habitat.

ÅQualitative information was used to refine study area 

into 8 habitats.





Classification scheme 

Å Artificial : Submerged portions of old North rip-rap jetty

Å Boulder: Groups of large boulders, presumably from channel dredging

Å Shoal Crest (SHC): Very shallow, high energy, man-made rubble ridge 

Å Rubble/Sand (RS): Unstable rubble (~ size < 10 cm ï< 1 m) with sand

Å Rubble/Colonized Pavement (RCP): Transition zone between RS and 
Colonized Pavement 

Å Colonized Pavement (CP): Flat, low-relief, solid substrate

Å Channel Wall (CW): Exposed vertical channel hardbottom

Å Unconsolidated Sediments: Coarse mobile sediment (~ sand)

(adapted from NOAA Center for Coastal Monitoring and 
assessment definitions)



BouldersChannel wall

Rubble/Sand

Colonized pavement Rubble/CP

Habitat Types





1.Benthic Cover= Digital Video Transects

ÅSubstrate (sand, óhard substrateô)

ÅFunctional Groups

ÅStony coral (species)

ÅOctocoral

ÅSponge

ÅMacroalgae

ÅZooanthids

2.Stony corals (species)= Belt-transect

ÅDensity 

ÅSize distribution (colony diameter and height)

ÅCondition (bleaching and disease)

3.Octocorals= Belt-transect

ÅDensity

ÅSize distribution (colony height)

Types of Quantitative Data

4. Fish Assemblages - Transect

ÅSpecies density 

ÅSpecies size class

5.Fish Assemblages ïRover Diver

ÅPresence/absence ïcryptic 
& rarer species



AcroporacervicornisAssessment



Avoidance and Minimization 

Following completion of the habitat map 
and benthic assessment in December 

2007, the proposed project footprint was 
modified to minimize potential impacts to 

hardbottom communities.  

The total project area was reduced by               
five acres (from 75.6 to 70.6 acres).





Avoidance and Minimization ï

Acroporacervicornis



Port Everglades Sand Bypass Project

Avoidance and Minimization

Step Three-Construction of Rubble Barrier

The remaining shoal will require 
stabilization along its western limit to 
minimize the potential for continued 

landward migration of rubble material.



Limestone Boulder Rubble Barrier



Port Everglades Sand Bypass Project

Avoidance and Minimization

Step Four-Coral Relocation prior to         
Sand Trap Construction

Corals greater than 10 cm in diameter (approx 1,483 
corals) and octocorals greater than 15 cm in height 

within the project area will be relocated prior to 
construction activities.



Corals will be relocated to an area 

of the Broward County Shore 

Protection Project Segment III 

mitigation reef .

Two-years post-transplantation, 

99% survival of corals transplanted 

prior to the Segment III beach 

nourishment project .

Based upon this success, it is 

anticipated, sans disease, that coral 

transplants from the sand bypass 

project area will show similar 

survivorship.



Implementation of the project will 

directly impact 16.4 acres of 

nearshore hardbottom habitat, 

which is mostly unconsolidated 

rock rubble and associated 

communities.

Nearshore Hardbottom Impacts



DUS = Direct Cleared Over Unconsolidated Sediment

DCP = Direct Cleared Over Colonized Pavement

DR = Direct Removal

Ò5cm >5 >10 >15 >25 >40 >50

DUS Shoal Crest 83 33 0 0 0 0 0

DCP Shoal Crest 261 104 0 0 0 0 0

subtotal 344 137 0 0 0 0 0

DR Rubble/Sand 4,866 306 111 28 0 0 0

DUS Rubble/Sand 26,851 1,688 614 153 0 0 0

DCP Rubble/Sand 18,445 1,159 422 105 0 0 0

subtotal 50,162 3,153 1,147 286 0 0 0

DR Boulders 987 387 213 173 40 0 0

DUS Boulders 433 170 94 76 18 0 0

DCP Boulders 5 2 1 1 0 0 0

subtotal 1,425 559 308 250 58 0 0

DR Channel Wall 16 26 13 10 6 4 4

DCP Channel Wall 19 31 15 12 8 5 5

subtotal 35 57 28 22 14 9 9

Total 51,966 3,906 1,483 558 72 9 9

DIRECT Impact Area

Size Class (cm)Direct Impact 

Category
Benthic Habitat

Direct Impacts ïStony Corals

- Direct impacts include 10-meter buffer where no direct impacts are planned -



Measured Stony Coral Size (diameter) Class Distribution

BenthicBenthic Total #Total # Size Class (cm)Size Class (cm)

HabitatHabitat ColoniesColonies ÒÒ55 66--1010 1111--1515 1616--2020 2121--2525 2626--3030 3131--3535 3636--4040 >40>40

SHCSHC 77 71%71% 29%29% 0%0% 0%0% 0%0% 0%0% 0%0% 0%0% 0%0%

BDBD 103103 72%72% 13%13% 3%3% 8%8% 2%2% 2%2% 0%0% 1%1% 0%0%

RSRS 186186 94%94% 4%4% 2%2% 0%0% 1%1% 0%0% 0%0% 0%0% 0%0%

RCPRCP 139139 81%81% 8%8% 6%6% 2%2% 2%2% 0%0% 1%1% 0%0% 0%0%

CPNCPN 9696 72%72% 11%11% 4%4% 4%4% 3%3% 3%3% 0%0% 1%1% 1%1%

CPSCPS 9191 74%74% 15%15% 4%4% 0%0% 4%4% 0%0% 2%2% 0%0% 0%0%

CWCW 3939 38%38% 31%31% 8%8% 0%0% 8%8% 5%5% 0%0% 0%0% 10%10%

TotalTotal 661661 78%78% 11%11% 4%4% 2%2% 2%2% 1%1% 0%0% 0%0% 1%1%
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