
CHARLOTTE COUNTY  
EROSION CONTROL PROJECT 

NATIONAL CONFERENCE ON  
BEACH PRESERVATION TECHNOLOGY 

FEBRUARY 4, 2016 

VADIM ALYMOV, PH.D. 
MICHAEL POFF, P.E. 



LOCATION MAP 



• Project Description 
• Alternatives Analysis 
• Long-term Management Plan 

–Terminal Groin Design 
–Sand Source Search 
–Pipeline Corridor Layout 

• Summary 

OUTLINE 



Fill Renourishment and New Structural Complement to 
– Restore & Maintain Critically Eroding Beaches  

– Provide Storm Damage Reduction Benefits Along 
Developed Shoreline Through “Engineered Beach Design” 

– Provide for Improved Navigation Through Stump Pass 

– Enhance Recreational Opportunities 

– Provide Environmental Protection and Enhancement for 
T&E Species 

– Apply Adaptive Management 

PROJECT DESCRIPTION 

PROJECT DESCRIPTION 



ALTERNATIVES ANALYSIS 
– Beach Fills 

• Updrift ~ Reestablish and Stabilize Updrift Shoreline 
• North ~ Stabilize Downdrift Inlet Shoreline 
• South ~ Periodic Renourishment of Engineered Beach Project 

– Navigation Channel  
• Reduce Reliance on Stump Pass as Sole Sand Source 
• Maintain Hydraulic Efficiency 
• Provide for Safe Navigation 

– Introduce Offshore Sand Sources 
– Structural Complements 

• Terminal Groin (Updrift) 
• Permeable Groin Field (Updrift) 
• T-groin Field (Downdrift) 



NUMERICAL MODEL STUDY 

• Delft3D Model 
– Three-dimensional (3-D) State-of-the-art 
– Fully-coupled Simulation of Waves, Flow, and 

Sediment Transport 
– Open Source 

• Model Calibration and Validation 
– Gauge Deployment to Collect Data 
– Topo/bathy Model Study Survey 
– Topo/bathy Historic Monitoring Surveys 

ALTERNATIVES ANALYSIS 
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STUMP PASS
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ALTERNATIVES ANALYSIS 



No New Action  Terminal Groin on Manasota Key 

MODEL RESULTS: 4-YEAR SIMULATION 

ALTERNATIVES ANALYSIS 



VINYL SHEET PILE OPTION 

ALTERNATIVES ANALYSIS 



PERMEABLE GROIN (PILE CLUSTER) 
OPTION 

ALTERNATIVES ANALYSIS 



ROCK GROIN OPTION (PRELIM DESIGN) 



ADDITIONAL MODELING  

• Inflection in 1982 Shoreline Indicates a Point where Shoreline Re-
curves to Form South End of Manasota Key’s “Drumstick"  
 

• Structure was Sited at Inflection Point to Help Recreate Quasi-
stable 1980's Conditions North of Structure 
 

• State Park Raised Concern ~ Immediate Downdrift Impact in Park 

ALTERNATIVE 1 

ALTERNATIVES ANALYSIS 

2001 MHW 

1982 MHW 

2013 MHW 



TERMINAL GROIN MODIFICATIONS 

• Alt 1A: Terminal Groin Extended 200 Feet 
• Alt 1B: Terminal Groin Shifted South 250 Feet 
• Alt 1C: Terminal Groin Shifted South 500 Feet 
• Alt 1D: Terminal Groin Orientation Rotated 45°  
• Alt 1E: Terminal Groin ~ 20% Permeable 
• Alt 1F: Terminal Groin ~ 40% Permeable 
• Alt 1G: Terminal Groin Crest Lowered 1.5 Feet 

ALTERNATIVES ANALYSIS 



Alt 1A vs. Alt 1 Alt 1B vs. Alt 1 

MODEL RESULTS: 4-YEAR SIMULATION 

ALTERNATIVES ANALYSIS 



Alt 1F vs. Alt 1 Alt 1G vs. Alt 1 

MODEL RESULTS: 4-YEAR SIMULATION 

ALTERNATIVES ANALYSIS 



SCORING SUMMARY 
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UBF UBF NBF MK† PI‡ 
1 4 3 11 15 15 15 28 91 #6 
1A 18 25 14 0 22 42 12 133 #1 
1B 15 14 0 24 0 4 17 74 #7 
1C 28 38 2 21 5 0 0 94 #5 
1D 3 2 2 18 4 11 18 58 #8 
1E 4 5 10 27 13 14 31 104 #3 
1F 0 0 10 33 13 11 33 100 #4 
1G 4 5 13 6 19 27 33 107 #2 

Alternatives 1E and 1F (Increased Permeability) as well as Alternative 1G (Lower Crest 
Elevation) were Recommended for Consideration 
 ALTERNATIVES ANALYSIS 

† denotes south end of Manasota Key  
‡ denotes north end of Palm Island  
* higher score denotes less downdrift impact  



TERMINAL GROIN: PRELIMINARY DESIGN 
OPTION A: SLOPING CREST 



TERMINAL GROIN: PRELIMINARY DESIGN 
OPTION B: NOTCHED SECTION 



TERMINAL GROIN: FINAL DESIGN 



SAND SOURCE SEARCH 



RECON & DETAILED LEVEL SEARCH AREAS 
Recon Survey: 
9 Target Areas 
60 Nautical Line Miles 
14 Vibracores 
 
Summary 
 - 3 Areas Eliminated 
 - 6 Areas Carried Forward 
   * d50 (avg) = 0.41 mm 
   * 95% sand 

Detailed Survey: 
6 Target Areas 
72 Nautical Line Miles 
23 Vibracores 
 
Summary 
 - 2 Primary Areas  
 - 1.5 MCY 
   * d50 (avg) = 0.32 mm 
   * 98% sand 



DETAILED GEOPHYSICAL SURVEY 

SAND SOURCE SEARCH 



DETAILED GEOTECHNICAL SURVEY 

SAND SOURCE SEARCH 



AREA A: SAND THICKNESS  



SEDIMENT PROFILE 

SAND SOURCE SEARCH 



COMPATIBILITY ANALYSIS 



BORROW AREA DESIGN PLAN 



BORROW AREA DESIGN SECTIONS 



PIPELINE CORRIDOR 

PIPELINE CORRIDOR 



CULTURAL RESOURCES SURVEY / HB MAPPING 



DETAILED HARDBOTTOM MAPPING 



PROJECTED SCHEDULE 
• February 2016 – Complete Permitting 
• March – May 2016 – Conduct Bid Process & 

Issue Notice of Contract Award 
• July 2016 – Issue Notice to Proceed / 

Mobilization 
• August 2016 – Commence Construction 

• Channel Dredging ~ Downdrift Beach Fill 
• Knight - Don Pedro Islands Beach Fill 

• November 2016 – Manasota Key Construction 
• Channel Dredging ~ Updrift Beach Fill 
• Terminal Groin / Backfill Structure 

• January 2017 – Demobilization 
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