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1. Project Description. 

The Federally authorized Sarasota County Coastal and Storm Reduction project, Lido Key 
segment entails the periodic nourishment of 1.56 miles of shoreline on Lido Key between R-
monuments R-35 and R-44 with sand dredged from the Big Sarasota Pass ebb shoal. Sediment 
samples from Big Sarasota Pass ebb shoal were collected in 2012 and 2014 (Plate 1).  Data 
representative of the native beach was taken from Marine Sand Search Investigation, Lido Key 
Florida (Finkl et al., 2008). 

2. Sediment Source. 

Sediment source configurations were established to minimize impacts from excavation of the ebb 
shoal at Big Sarasota Pass.  Two alternative options are proposed for sand mining as outlined in 
Study of Big Sarasota Pass Sediment Mining Alternatives for Sarasota County, Lido Key Shore 
Protection Project, Sarasota County, Florida (USACE, 2014). Option 1 proposes to excavate 
Areas B, C, and the overlap of D2 and D3 to an elevation of -13.5 ft NAVD88 (Table 1).  Option 
2 proposes to excavate Area B to an elevation of -13.5 ft NAVD88 and the overlap of D2 and D3 
to an elevation of -15.5 ft NAVD88 (Table 2). Both Options 1 and 2 are presented independently 
herein. 

The characteristics of the sediment in the Big Sarasota Pass Ebb Shoal were developed from 
laboratory gradations on samples from core borings VB-BSP12-1 through VB-BSP12-14 and 
VB-LK14-1 through VB-LK14-32 (Table 1).  The materials in the Big Sarasota Pass Ebb Shoal 
are poorly sorted, mostly fine to medium grained sand-sized quartz, with trace to some coarse 
sand-sized to fine gravel-sized whole and broken shell. Munsell values range from 6 to 8 and 
color descriptions vary from white to gray. Using weighted composites for Option 1, the mean 
grain size was calculated to be 0.26 mm (phi 1.94), the standard deviation 1.08, the fines content 
1.42% passing the #230 sieve, and a maximum of 2% retained on the #4 sieve. Using weighted 
composites for Option 2, the mean grain size was calculated to be 0.22 mm (phi 2.18), the 
standard deviation 1.04, the fines content 1.58% passing the #230 sieve, and a maximum of 3% 
retained on the #4 sieve. 

Table 1. Geotechnical Summary of borings in Big Sarasota Pass Ebb Shoal for Option 1: B to 
-13.5', C to -13.5', and D2/D3 overlap to -13.5' (NAVD88) 

Sample 
Designation 

Sample 
Elevation 

Mean 
mm 

Mean 
phi 

Median 
phi 

PHI 
sorting 

% 
retained 
on #4 

% 
passing 
#230 

Visual 
Shell 

% 

Carbonate 
Content 

Munsell 
Color 

VB-BSP-12-5 
-6.3 0.17 2.56 2.72 0.85 0.19 1.38 19 2.5Y 8/1 

-11.8 0.22 2.19 2.44 1.06 0.30 1.16 16 2.5Y 8/1 

VB-BSP-12-9 -12.2 0.17 2.54 2.79 1.09 0.29 0.26 10 2.5Y 8/1 

VB-LK14-3 10.3 0.17 2.57 2.98 1.25 0.54 1.11 22.5 5Y 8/1 



       
  Sample 

Designation 
Sample 

Elevation 
Mean 
mm 

Mean 
phi 

Median 
phi 

PHI 
sorting 

% 
retained 
on #4 

% 
passing 
#230 

Visual 
Shell 

% 

Carbonate 
Content 

Munsell 
Color 

VB-LK14-5 
-7.5 0.17 2.52 2.74 1 0.18 0.85 3.8 5Y 8/1 

-11 0.17 2.56 2.63 0.55 0.00 0.94 3.6 5Y 8/1 

VB-LK14-6 -8 0.12 3.05 3.21 0.74 0.1 5.86 4.5 5Y 8/1 

VB-LK14-7 -12.5 0.21 2.24 2.34 0.72 0.07 1.71 7.3 5Y 8/1 

VB-LK14-29 -11.5 0.17 2.57 2.76 0.99 0.19 1.06 11 5Y 8/1 

VB-LK14-31 -12.3 0.45 1.16 2.07 1.83 0.72 1.4 45.8 5Y 8/1 

VB-BSP-12-1 
-5.6 0.33 1.6 2.49 1.83 0.91 0.73 32 2.5Y 7/1 

-9.3 0.2 2.32 2.68 1.29 0.24 0.92 16 14 2.5Y 8/1 

VB-BSP-12-3 
-5.8 0.2 2.36 2.52 0.7 0.00 1.59 14 2.5Y 8/1 

-10.9 0.23 2.14 2.67 1.52 0.25 1.6 17 2.5Y 8/1 

VB-BSP-12-6 

-4.5 0.17 2.54 2.68 0.62 0.00 0.39 11 2.5Y 8/1 

-8.2 0.22 2.16 2.66 1.37 0.46 0.49 15 2.5Y 8/1 

-12 0.18 2.46 2.56 0.57 0.00 0.8 8 2.5Y 8/1 

VB-BSP-12-10 
-7.3 0.17 2.52 2.72 0.85 0.02 0.54 8 2.5Y 8/1 

-11.4 0.31 1.7 2.38 1.57 0.21 0.65 28 2.5Y 8/1 

VB-BSP-12-14 -10.6 0.15 2.72 2.81 0.74 0.03 1.55 3 2.5Y 8/1 

VB-LK14-1 - - 2.82 2.87 0.62 0.00 2.58 3.8 5Y 8/1 

VB-LK14-2 - - 2.5 2.75 0.96 0.00 4.51 9.8 5Y 8/1 

VB-LK14-8 

-2.5 0.17 2.57 2.67 0.587 0.00 0.93 4.3 5Y 8/1 

-8 0.54 0.9 1.27 1.78 0.42 1.07 53.8 5Y 8/1 

-13 0.45 1.16 1.61 1.59 0.83 0.96 47 5Y 8/1 

VB-LK14-10 
-6.4 1.02 -0.03 0 2.3 3.07 0.79 64 5Y 8/1 

-9.9 0.19 2.39 2.63 0.87 0.11 2.16 11.7 5Y 8/1 

VB-LK14-11 -11 0.15 2.77 2.8 0.5 0.07 1.65 3 5Y 8/1 

VB-LK14-12 -10.7 0.86 0.22 0 1.72 1.64 1.21 73.6 5Y 8/1 

VB-LK14-13 -13.3 0.26 1.96 2.63 0.6 0.79 1.22 25.5 5Y 8/1 

VB-LK14-14 - - - 0 - 0.00 0 - -

VB-LK14-32 -10 0.33 1.59 2.17 1.43 0.70 1 35.9 5Y 8/1 

VB-LK14-15 -13.2 1.39 -0.47 2.97 1.7 2.70 2.29 86.9 5Y 8/1 

VB-LK14-16 -8.4 0.38 1.4 1.93 1.44 0.64 1.41 47.6 5Y 8/1 

VB-LK14-17 
-7.6 0.16 2.69 2.76 0.63 0.12 0.99 5.2 5Y 8/1 

-13.1 0.16 2.65 2.75 0.72 0.07 1.1 3.9 5Y 8/1 

VB-LK14-18 

-4.9 0.28 1.96 2.4 1.41 0.08 1.22 30.1 5Y 8/1 

-8.4 0.26 2.73 2.51 1.35 0.64 0.99 24.4 5Y 8/1 

-12.4 0.15 2.86 2.75 0.41 0.00 0.91 2.6 5Y 8/1 

VB-LK14-19 - - 2.61 2.9 1.2 0.15 3.2 11 5Y 6/1 

VB-LK14-20 - 2.76 3.14 1.2 0.22 7.52 8.6 5Y 6/1 

Weighted Composites 0.26 2.17 2.45 1.08 0.36 1.42 21.2 14 5Y 8/1 



 

       
  

 

Table 2.  Geotechnical Summary of borings in Big Sarasota Pass Ebb Shoal for Option 2: B to 
-13.5' and D2/D3 overlap to -15.5' (NAVD88) 

Sample 
Designation 

Sample 
Elevation 

Mean 
mm 

Mean 
phi 

Median 
phi 

PHI 
sorting 

% 
retained 
on #4 

% 
passing 
#230 

Visual 
Shell 

% 

Carbonate 
Content 

Munsell 
Color 

VB-BSP-12-5 
-6.3 0.17 2.56 2.72 0.85 0.19 1.38 19 2.5Y 8/1 

-11.8 0.22 2.19 2.44 1.06 0.30 1.16 16 2.5Y 8/1 

VB-BSP-12-9 -12.2 0.17 2.54 2.79 1.09 0.29 0.26 10 2.5Y 8/1 

VB-LK14-3 10.3 0.17 2.57 2.98 1.25 0.54 1.11 22.5 5Y 8/1 

VB-LK14-5 
-7.5 0.17 2.52 2.74 1 0.18 0.85 3.8 5Y 8/1 

-11 0.17 2.56 2.63 0.55 0.00 0.94 3.6 5Y 8/1 

VB-LK14-6 
-8 0.12 3.04 3.21 0.74 0.13 5.86 4.5 5Y 8/1 

-13.5 0.22 2.18 2.66 1.42 0.30 0.9 16.4 5Y 8/1 

VB-LK14-7 -12.5 0.21 2.24 2.34 0.72 0.07 1.71 7.3 5Y 8/1 

VB-LK14-29 
-11.5 0.17 2.57 2.76 0.99 0.19 1.06 11 5Y 8/1 

-15 0.25 2.23 2.43 1.37 0.27 1.33 24.5 5Y 8/1 

VB-LK14-31 -12.3 0.45 1.16 2.07 1.83 0.72 1.4 45.8 5Y 8/1 

VB-LK14-15 -13.2 1.39 -0.47 2.97 1.7 2.70 2.29 86.9 5Y 8/1 

VB-LK14-16 -8.4 0.38 1.4 1.93 1.44 0.64 1.41 47.6 5Y 8/1 

VB-LK14-17 
-7.6 0.16 2.69 2.76 0.63 0.12 0.99 5.2 5Y 8/1 

-13.1 0.16 2.65 2.75 0.72 0.07 1.1 3.9 5Y 8/1 

VB-LK14-18 

-4.9 0.28 1.96 2.4 1.41 0.08 1.22 30.1 5Y 8/1 

-8.4 0.26 2.73 2.51 1.35 0.64 0.99 24.4 5Y 8/1 

-12.4 0.15 2.86 2.75 0.41 0.00 0.91 2.6 5Y 8/1 

VB-LK14-19 - - 2.61 2.9 1.2 0.15 3.2 11 5Y 6/1 

VB-LK14-20 - - 2.76 3.14 1.2 0.22 7.52 8.6 5Y 6/1 

Weighted Composites 0.22 2.36 2.64 1.04 0.31 1.58 19.3 NA 5Y 8/1 

3. Existing Lido Key Beach. 

Data representative of the native beach was taken from Marine Sand Search Investigation, Lido 
Key Florida (Finkl et al., 2008).  Lido Key was constructed in the 1920s by filling in the area 
between a series of small islands. Therefore, native samples are difficult to define. Finkl et al. 
(2008) composited sediment statistics and present the existing Lido Key beach to have a mean 
grain size of 0.22 mm, silt contenW�RI��������VRUWLQJ�RIࢥ�������YLVXDO�VKHOO�HVWLPDWH�RI�������DQG� 
a moist Munsell color value of 6.0 or lighter. 

4. Compatibility analysis. 

Overfill and Renourishment Ratios were calculated using the weighted composite Mean phi and 
standard deviation found from the Method of Moments (Pettijohn et al, 1987) that were input 
into the USACE Coastal Engineering Manual as seen in Figure 1 and Figure 2 (CEM, 2002). The 
overfill method used in the CEM is the Krumbein-James technique (Krumbein and James, 1965). 



  

Figure 1. Option 1 screen shot of the USACE CEM overfill and renourishment ratio calculator tool. 

Figure 2.  Option 2 screen shot of the USACE CEM overfill and renourishment ratio calculator tool. 

Results for overfill and renourishment ratios are presented in Table 3. The mean composite grain 
size, sorting and overfill ratio for both Options from the Big Sarasota Pass ebb shoal fall within 
the compatible range of the existing beach. However, Option 1 is slightly more compatible. 

Table 3. Overfill ratios for the existing Lido Key beach and the two Options from Big Sarasota 
Pass ebb shoal as the borrow source. 

Mean 
(phi) 

Mean 
(mm) 

Sorting 
(PHI) 

sorting 
ratio 

mean 
difference 

Overfill 
ratio 

Mĳ Mmm ıĳ ıĳE�ıĳQ 
MĳE-MĳQ� 
ıĳQ 

RA 

Lido Key Existing Beach (Finkl, et al. 2008)  
2.18 0.22 0.64 - - -

Big Sarasota Pass Weighted Composites 



  

 

  

 

Mean 
(phi) 

Mean 
(mm) 

Sorting 
(PHI) 

sorting 
ratio 

mean 
difference 

Overfill 
ratio 

Mĳ Mmm ıĳ ıĳE�ıĳQ 
MĳE-MĳQ� 
ıĳQ 

RA 

Option 1: 1.94 0.26 1.08 1.69 -0.38 1.14 

Option 2: 2.18 0.22 1.04 1.63 0.00 1.24 

5. Summary and Conclusions. 

The results of the compatibility analysis show that the sediments in the Big Sarasota Pass ebb 
shoal are similar and compatible to the existing beach sediments on Lido Key, according to the 
requirements of the DEP “Sand Rule” guidelines (Chapter 62B-41.0072J). 
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