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EXECUTIVE SUMMARY 

A comprehensive management plan is developed for the reopening, 
management, and maintenance of Midnight Pass and the adjacent beaches. 
The reopening of the Pass will help alleviate the water quality problems 
that have been occurring in Little Sarasota Bay in the vicinity of 
Midnight Pass. 

The management plan is comprised of three phases: initial construction, 
adjustment and long term maintenance. The initial construction phase 
includes the dredging of the pass and bay channels. Dredge material will 
be placed on the adjacent beaches. The adjustment phase includes annual 
monitoring of the Pass, shoals and beaches. It is expected that an ebb 
shoal will form, taking sand from the littoral system and eroding the 
adjacent beaches. This plan provides for regular maintenance dredging of 
the deposition basin and channels and supplemental nourishments of the 
beaches in order to maintain the beaches. It is estimated that the ebb 
shoal will reach equilibrium and completely bypass sand in 20 to 30 
years. An approximate schedule for maintenance has been determined but 
actual maintenance of the pass and beaches will be determined through 
detailed monitoring. 

The long term maintenance phase occurs after the ebb shoal has reached 
equilibrium. This phase consists of annual monitoring of the pass, 
shoals and beaches. The deposition basin and channels will be dredged as 
monitoring indicates is necessary to maintain the pass. 

This comprehensive plan will be administered by the Sarasota County 
Department of Natural Resources Management. 



MIDNIGHT PASS COMPREHENSIVE MANAGEMENT PLAN 

I. INTRODUCTION 

A. SCOPE 

This management plan provides a framework for the reopening and 
long-term management of Midnight Pass and adjacent beaches in 
Sarasota County (Figure 1). This management plan outlines a 
mitigation program for the adverse impacts to the beach and dune 
system caused by the opening of Midnight Pass as required by 
Chapter 161.041(1) of the Florida Statutes. This management plan 
is based on a littoral budget developed using existing historical 
information and theoretical predictions. However, the pass may 
respond somewhat differently than predicted, and as such, the 
responses outlined in this plan may have to be modified. 
Monitoring of the pass and beaches will be performed for the 
purpose of adequately managing the inlet and beaches. This report 
outlines the long term management of the inlet and neighboring 
beaches in terms of 3 phases: Initial Construction, Adjustment and 
Long-term Maintenance, Within each phase a general description is 
provided, permitting and environmental considerations are 
discussed, design requirements are delineated and funding sources 
are presented. 

B. PROJECT GOAL 

The goal of reopening Midnight Pass is two fold: (1) Reduce the 
frequency of Class I11 Water Quality violations and (2) Achieve a 
net improvement in water quality of Little Sarasota Bay. A method 
that accomplishes this is to simulate the historical hydraulic 
conditions which would give the maximum exchange of water while 
still maintaining hydraulic stability of the Pass. 

C. HISTORY OF MIDNIGHT PASS 

Midnight Pass was originally opened by the December 1921 
Hurricane. The hurricane breached a spit associated with a 
previous pass (Little Sarasota Pass, or Blind Pass) that existed to 
the north. The previous pass subsequently closed. Historical 
records indicate the two channels' around Bird Key have been 
persistent. 

Between 1921 and the mid 19601s, Midnight Pass had a history of 
migrating both north and south. This has been documented by Chiu 
(1979). In the mid 19601s, the Corps of Engineers dredged the 
Intracoastal Waterway throughout Little Sarasota Bay. This 
dredging appears to have changed the hydraulics of Little Sarasota 
Bay and reduced the hydraulic efficiency of the north channel to 
Midnight Pass. 
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Sometime, after the Intracoastal dredging in the early 19601s, the 
north channel shoaled with sand. At the same time, the net 
sediment transport on the beaches was to the north as indicated by 
aerial photographs. This resulted in a longer south channel which 
was hydraulically less efficient. The loss in hydraulic efficiency 
resulted in deposition of sand in the channel and the inlet 
migration threatened residences to the north. The inlet was 
finally closed in September 1983 by local interests. Five attempts 
were made to dredge a channel through the barrier island at a new 
location to the south, all of which failed. It should be noted 
that the back channels were not dredged in these attempts. 

In May 1984, the Blue Ribbon Panel on Midnight Pass found that the 
pass was a factor in diluting pollutants in Little Sarasota Bay and 
closure would Likely change the biota of the bay. The panel 
recommended opening of the pass. In February 1985, Mote Marine . 
Laboratory also recommended reopening the pass to prevent further 
environmental damage to Little Sarasota Bay. Sarasota County 
(1985) reported that a deterioration of the water quality, and a 
reduction in the ecological richness near Midnight Pass had 
occurred in 1984. 

D. PUBLIC INTEREST 

Since the closure of Midnight Pass, Sarasota County has sought to 
reopen the Pass for the purpose of improving and maintaining the 
water quality of Little Sarasota Bay. The Midnight Pass Society, a 
citizens' group who are in favor of reopening Midnight Pass, claim 
to have support of over 6000 individuals. Other organizarions who Qq 
support the reopening of the pass are: G o t e  Marine ... .~ . Laboraeorf;; s d  , 
Natural Resources and Recreation Advisory Board, Council of 
Neighborhood Association, Taxpayers Association of Sarasota County, 
and the West Coast Inland Navigation District. 

11. PHYSICAL PROCESSES AND LITTORAL BUDGET 

This section documents the expected flood and ebb shoal growth rates and 
describes the effects that the loss of sand to the shoals will have on 
the adjacent beaches. A littoral budget is developed which shows the 
need for a mitigation plan as well as quantifies the mitigation dredging 
volumes. 

A. Flood Shoal Growth Rates 

An evaluation of flood shoal growth from 1965 to the Pass closing 
indicates a growth rate of 16,400 cubic yards/year. This is based 
on the assumption that the majority of the pass shoaling occurred 
between 1965 and 1983, after the dredging of the ICWW. 



Hine (1986) computed a  flood shoal s i z e  of 1,300,000 c . y .  i n  1957. 
This would give an approximate r a t e  of 36,100 cy.  pe r  yea r ,  if 
shoal ing i s  est imated t o  have occurred s ince  t h e  opening of the  
pass i n  i t s  most recent  l oca t ion  (1921). Hine considered a l l  of  
Bird Keys as  t h e  f lood  shoal  and a l l  of t h i s  volume cannot be 
a t t r i b u t e d  t o  Midnight Pass a t  i t s  most r ecen t  l o c a t i o n .  Much of 
Bird Keys already e x i s t e d  i n  1883, p r i o r  t o  the  pass  being i n  t h i s  
l o c a t i o n ,  as  shown i n  naviga t ion  c h a r t s .  I n  a d d i t i o n ,  p a r t  of Bird 
Keys was used a s  a s p o i l  i s l and  f o r  t h e  I n t r a c o a s t a l  Waterway 
dredging. Therefore,  t h e  r a t e  should be l e s s  than  36,000 c . y .  per  
yea r .  The est imated r a t e  of 16,400 c . y .  was cons idered  t o  be 
i n d i c a t i v e  of t h e  r ecen t  shoal ing  r a t e s  and was used f o r  
development of the l i t t o r a l  budget.  The shoal ing  i n s i d e  t h e  i n l e t  
w i l l  occur i n  t h e  no r th  and south channels ,  and i n  t h e  depos i t ion  
bas in .  

B .  Ebb Shoal Growth Rates 

The ebb shoal s i z e  from the  1955 bathymetry was computed by 
comparing t h e  1955 shoa l  contours t o  a  s e r i e s  of contours  p a r a l l e l  
t o  t h e  beach and computing a  volume change. I t  i s  assumed t h a t  
without  the  i n l e t ,  t h e  nearshore contours would be p a r a l l e l  t o  the 
beach a s  i s  gene ra l ly  t h e  case.  This methodology i s  f u r t h e r  
described i n  the  Shore P ro tec t ion  Manual (1984). 

The computed volume of  the  1955 ebb shoal  was 930,000 cy .  and i s  
p l o t t e d  i n  Figure 2 .  The 1932 n a u t i c a l  cha r t  i n d i c a t e d  t h a t  there  
was not  a  shoal i n  the  v i c i n i t y  of the Pass.  Thus, t h e  average 
growth r a t e  (1932-1955) can be est imated a t  41,700 cy/yr .  i f  a  
l i n e a r  growth r a t e  i s  assumed. 

The computed shoa l  volume of 930,000 cy.  compares wi th  t h e  value of 
750,000 a s  p red ic t ed  by Walton and Adams (1976) f o r  t h e  1955 i n l e t  
c r o s s - s e c t i o n a l  a r e a  (Figure 2 ) .  Hine (1986) e s t ima ted  a  shoal  
volume of  630,000 cub ic  yards  i n  1982 (Figure 2) which was a t  the 
time when the i n l e t  was diminishing i n  s i z e .  The 1988 hydrographic 
survey of the shoa l  i nd ica t ed  a  shoal  s i z e  of  approximately 
130,000 cy.  

The maximum growth r a t e  f o r  t h e  new ebb shoa l  could be 
approximately 83,600 cy/yr.  This would occur i f  t h e  pass  t r a p s  the 
e n t i r e  gross  l i t t o r a l  d r i f t  (100,000 cy/yr) .  The assumption f o r  
t h i s  es t imate  i s  t h a t  the  depos i t ion  bas in  would s h o a l  a t  16,400 
cy/yr .  and the ebb shoal  would grow a t  83,600 cy/yr .  ( i . e . ,  
100,000-16,400 c y . ) .  This i s  n o t  a  probable s i t u a t i o n .  

Another method which could be used t o  determine ebb shoa l  growth 
r a t e s  i s  Galvin 's  " t r a n s p o r t  r a t i o "  method (1982) .  Galv in ' s  
" t r a n s p o r t  r a t i o "  method was o r i g i n a l l y  proposed t o  determine 
channel  shoal ing  r a t e s .  Galvin ind ica t ed  the  volume of ma te r i a l  
t rapped i n  a  naviga t ion  channel:  
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where QG is the gross littoral drift, is the natural depth of 
the channel and d~ is dredged channel depth. By calculating the 
deposition rate, dD can be calculated over a period of time. 

To extend Galvin's hypothesis to an ebb shoal, it is assumed that 
the trapped sand is uniformly deposited over the entire area of the 
shoal. Therefore, if QG and dn are known, Equation 1 gives an 
estimate of the volume of trapped sand (above the bottom, rather 
than within a channel) and the depth of the shoal d~ as a function 
of time. 

The historical natural depth (over the bar) of inlets on the west 
coast is approximately 6 feet (Vincent and Corson, 1980). The 
average initial depth over the entire ebb shoal area is 9 feet. 
The ebb shoal area was taken as the 1955 ebb shoal area which is 
approximately 14,583,000 ft2. The volume of trapped sand is given 
in Table 1. Table 1 indicates it would take approximately 18 years 
for the ebb shoal to reach its maximum historical volume. 

Walton and Adams (1976) developed a relationship between ebb shoal 
volumes, V, and the inlet cross-sectional area, Ac. For mildly 
exposed coasts (e.g., Gulf of Mexico), 

For a 3000 square foot inlet, the potential equilibrium ebb shoal 
volume is 1.3 million cubic yards. Table 1 shows that it will take 
approximately 28 years to reach the potential equilibrium volume if 
no sand is dredged from the shoal. 



Table 1 
Ebb Shoal Growth Rates 

Galvin's Method 

Annual Average Cumulative 
Volume of Sand Depth to Shoal Volume of Sand 

Accreted Accreted 
Year (CY) (ft) (CV)  

0 0 9.0 0 
1 63,700 8.8 63,700 
2 62,500 8.7 126,200 
3 61,250 8.6 187,450 
4 60,000 8.5 247,450 
5 58,650 8.4 306,100 
6 57,300 8.3 363,400 
7 55,900 8.2 419,300 
8 54,500 8.1 473,800 
9 53,100 8.0 526,900 
10 51,650 7.9 578,550 
11 50,200 7.8 628,750 
12 48,700 7.7 677,450 
13 47,200 7.65 724,650 
14 45,700 7.6 770,350 
15 44,100 7.5 814,450 
16 42,600 7.3 857,050 
17 41,000 7.25 898,050 
18 39,500 7.25 937,550 
19 38,000 7.2 975,550 
2 0 36,500 7.1 1,012,000 
21 35,000 7.0 1,047,000 
22 33,400 7.0 1,080,400 
2 3 32,000 6.9 1,112,400 
24 30,500 6.8 1,142,900 
2 5 29,100 6.8 1,172,000 
26 27,700 6.7 1,199,700 
2 7 26,300 6.7 1,226,000 
2 8 24,900 6.6 1,250,900 
2 9 23,600 6.6 1,274,500 
30 22,400 6.6 1,296,900 
3 1 21,100 . 6.5 1,318,000 
3 2 20,000 6.5 1,338,000 
3 3 18,800 6.4 1,356,800 
34 17,700 6.4 1,374,500 
35 16,700 6.4 1,391,200 
3 6 15,700 6.3 1,406,900 
37 14,700 6.3 1,421,600 
38 13,800 6.3 1,435,400 



This eva lua t ion  has shown the  range of p o t e n t i a l  ebb shoal  growth 
r a t e s .  These a r e  p l o t t e d  i n  Figure 3. The r a t e  p red ic t ed  by 
Galv in ' s  method appears  t o  be an average and was the re fo re  used t o  
f u r t h e r  develop the  l i t t o r a l  budget.  

C .  Effect  on Beaches 

This  sec t ion  summarizes the  p o t e n t i a l  impacts t o  beaches by 
reopening the Pass .  The impacts would r e s u l t  from the  i n l e t  
impounding sand i n  t h e  ebb and f lood shoa l s .  Est imates of shoal ing  
r a t e s  have been made i n  the  preceding s e c t i o n s  based on 
measurements from h i s t o r i c  bathymetries and t h e o r e t i c a l  
methodologies a v a i l a b l e .  

I n  d iscuss ing  t h e  p o t e n t i a l  impacts t o  the  ad jacen t  beaches, it i s  
important t o  r e a l i z e  t h a t  much of the  ad jacent  sho re l ines  a re  
p resen t ly  armored. On S i e s t a  Key, t h e  geomorphologic a rea  
h i s t o r i c a l l y  impacted by Midnight Pass extends from Poin t  of Rocks 
(R63) t o  the Pass (R77). From R63 t o  R67, t h e  shore l ine  i s  100% 
armored e i t h e r  n a t u r a l l y  (R63 t o  R64) o r  with revetments.  On Casey 
Key, the  shore l ine  i s  armored with gro ins  and revetments south  of 
R82 t o  R94. 

I n  developing the  p o t e n t i a l  beach impacts, i t  i s  assumed t h a t  t he re  
e x i s t s  an a v a i l a b l e  supply of sand equal  t o  t h e  annual p o t e n t i a l  
l i t t o r a l  d r i f t  r a t e s .  The supply of sand may be l i m i t e d  a t  times 
depending on whether it is poss ib le  t o  n a t u r a l l y  bypass sand south 
of Point  of Rocks (R63). Wave condit ions would a l s o  have an e f f e c t  
on the  movement of  sand with lower than average wave he igh t s  
reducing the  l i t t o r a l  d r i f t .  

1 )  H i s t o r i c a l  Erosion 

Midnight Pass ,  when it was open, d iv ided  Casey Key and S i e s t a  
Key i n t o  two s e p a r a t e  b a r r i e r  i s l a n d s .  Both i s l a n d s  have 
s i g n i f i c a n t  r e s i d e n t i a l  development. Both b a r r i e r  i s l a n d s  have 
experienced e r o s i o n  with S i e s t a  Key experiencing h igher  e ros ion  
r a t e s  s ince  t h e  Pass closed (Table 2 ) .  From DNR p r o f i l e  l i n e s  
R67 t o  R77, the  s h o r e l i n e  on t h e  average has been eroding s ince  
1974. More r e c e n t l y ,  s ince  pass c l o s u r e ,  t h e  e ros ion  has 
increased .  Since the  Pass c losed ,  t h e r e  has  been acc re t ion  
between R79 and R85 on Casey Key (Table 2 ) .  
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Table 2 
Erosion - Accretion Rates 
(Cubic Yards/foot/year) 

Location DNR Monument 1974-1979 1974-1985 1985-1988 

Siesta Key 6 3  
Point of Rocks 64 t0.15 

65 

7 3  
Turtle Beacli 74 

7 5 
7 6  
7 7 

Proposed Pass 7 8 
Casey Key 7 9 

80 



2) Littoral Drift 

Walton (1979) indicates that, in the area near Midnight Pass, 
the gross littoral drift is 70% to the south and 308 to the 
north. The Corps of Engineers (1984) indicates that the net 
littoral drift is 40,000 cy/yr to the south. Using Walton's 
percentages, the annual littoral drift would be 70,000 cy/yr to 
the south and 30,000 cy/yr to the north. In the development of 
the littoral budget, it is assumed that all sand bypasses the 
inlet except that which is captured by the shoals. Since there 
are no jetties, no shoreline reorientation is expected. 

It is assumed that the littoral drift rates will remain 
constant and that an adequate supply of sediment is available 
for transport. If the littoral drift rate is less than the 
average rate then there should be a corresponding drop in the 
ebb shoal, and flood shoal growth rates. This may postpone 
required dredging. 

3) Beach Impacts 

Based on Walton's percentages, the sand lost from Casey and 
Siesta Keys are determined as follows. The loss to Siesta Key 
is equal to 30% of the volume of sand trapped. The loss to 
Casey Key is 70% of the volume of sand trapped by the inlet. 
Since the volume of sand trapped by the ebb shoal decreases 
each year (Table I), the volume of sand eroded from the beaches 
decreases each year. 

D. Littoral Budget 

The effect of opening Midnight Pass on the beaches can be seen by 
establishing a littoral budget. The littoral budget was based on 
the growth rate of the ebb shoal computed using Gaivin's transport 
ratio equation. Galvin's equation indicates the initial shoal 
growth rate is 63,700 cy/yr and the growth rate decreases with time 
(Table 1). The deposition basin was estimated to shoal at 16,400 
cy/yr. The total quantity impounded by the inlet varies according 
to the ebb shoal growth rate. 

Based on the littoral drift distribution, the proposed initial 
dredge material from the inlet and channels was divided into 
113,400 cy (30%) on Siesta Key (Turtle Beach) and 264,600 cy (70%) 
on Casey Key. This material will be placed to partially offset 
losses to the beach caused by the opening of Midnight Pass and the 
formation of the shoals. 

For the purposes of this evaluation, it was assumed that the flood 
shoal and channels would be dredged at 4-year intervals and 65,600 
cy. would be placed on the beach. For this evaluation, 30% of any 
dredged sand is placed on Siesta Key and 70% is placed on Casey 
Key. The actual distribution of the sand between the two beaches 
would be determined from the monitoring results. The littoral 
budget calculations are presented in Appendix G .  



The littoral budget shows that the beaches erode (volumetrically) 
back to pre nourishment conditions in approximately six years for 
both Siesta and Casey Keys. An additional nourishment of the 
beaches will be required to keep the beaches from eroding 
volumetrically beyond the pre-opening conditions. The beach 
erosion will be mitigated by the placement of sand from the 
dredging of the flood shoals, ebb shoals, or an alternate source. 
The littoral budget in Appendix C assumes that the additional 
nourishment will be performed in conjunction with the flood shoal 
dredging in project years 8, 16 and 28. 

The maintenance dredging scenario used in this example includes: 
dredging 65,000 cubic yards every four years from the deposition 
basin and channels; dredging 100,000 cubic yards from the seaward 
side of the shoal; dredging the remainder of the sand deficit from 
an alternative source. Alternative sand sources are discussed in 
Appendix B. 

A quantitative littoral budget for a project life of fifty years is 
presented in Appendix C. The littoral budget tracks the volume of 
sand in the ebb shoal, deposition basin, and on Siesta and Casey 
Keys. The littoral budget also calculates the volume of sand 
required for maintaining the beaches. The littoral budget is 
summarized in Table 3. A graphical representation of the first 16 
years is given by CPE (1989a). 



Table 3 
Littoral Budget and Management Summary 

Component Volume 

Gross Littoral Drift 
Net Littoral Drift 

Deposition Basin/Flood Shoal Growth 16,400 cy/yr 
Ebb Shoal Growth 63,700 cy/yr decreasing 

annually to 13,800 cy 
@ 38 years. 

Loss from Casey Key 
Loss from Siesta Key 

Deposition Basin Dredging 
Ebb Shoal Dredging 

Project Year 8 
Project Year 16 
Project Year 28 

70% of sand lost to shoals 
30% of sand lost to shoals 

65,600 cy every 4 years 

Additional Required Nourishment 
from Alternate Source 

Project Year 8 373,800 cy 
Project Year 16 283,200 cy 
Project Year 28 149,800 cy 

Ebb Shoal Equilibrium Volume 
Project Year 38 1,300,000 cy 

The littoral budget presented is an estimate of how Midnight Pass may 
perform. In order to provide a workable framework for project 
management, the following statement has been adopted by Sarasota County 
(CPE, 1989a): 

"The mitigative sand volume placed, to maintain Siesta and Casey 
Keys, will be based on losses which can be attributed to the 
Inlet. The County will only place sand on the beach equivalent 
to the volume lost to the flood shoal and ebb-shoal, or the 
volume of sand which is lost from the beach, whichever is less. 
The mitigation quantity will be determined by the periodic 
surveys of the shoals and beach. The County will not be 
responsible for replacing sand lost to other causes (i.e., 
background erosion rate, or storm losses not resulting in sand 
gains to the shoals). It has been shown that both Siesta and 
Casey Keys were eroding for a long period of time with the inlet 
open. " 



111. BEACH AND INLET MANAGEMENT PLAN 

The management of Midnight Pass will be described in three phases: 
Initial Construction, Adjustment, and Long-Term Monitoring. The plan 
will describe the activities, costs, resources and fun&ing that will 
occur during each phase. The time frame for each phase is also discussed. 

A. INITIAL CONSTRUCTION PHASE 

1) General Description 

This phase would cover the time period from approximately three 
months prior to construction to two months after construction. 
During this period of time Sarasota County will be: 
coordinating the pre-construction and post-construction surveys 
and final design, and performing environmental monitoring as 
required by the permitting agencies. 

The County or their engineering consultant will be required to 
oversee the construction contract. This will include 
establishing a beach baseline survey from which all future 
monitoring can be compared. Cross-sections of the inlet 
channels will be surveyed to ensure that the proper 
cross-section was constructed in order to satisfy the hydraulic 
requirements. The County will also observe the proper 
placement of the dredge material on the beaches according to 
the distribution outlined in this plan. 

Sarasota County will conduct an environmental monitoring 
program and, if necessary, recommend changes in construction 
technique to the dredge contractor to satisfy permit 
requirements. 

2 )  Present Status of the Project and Schedule 

A project schedule for the reopening of the Pass is shown in 
Figure 4. The permit applications for the project are 
currently being finalized. A preliminary design was completed 
in 1988. The final design is scheduled to be completed in 
March 1990. 

Sea turtle nesting season occurs at the same time construction 
could begin and this will delay the project until fall of 1990 
(Figure 4). An option that may be considered is the 
development of a monitoring program which would meet the 
approval of the agencies. It is estimated that construction 
will take approximately two months with an additional month for 
mobilization and demobilization. 
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(3) Project Costs and Funding 

The initial construction cost is estimated using three 
categories: ' engineering, environmental and dredging. Costs 
are estimated as follows: 

Engineering - 10% of Dredging Costs $ 171,200 

Dredging 

378,000 cy. @ $4.00/cy. 1,512,000 
10% contingency on dredging and engineering 188,320 

Total $2,071,520 

Environmental monitoring as required by DER 
to be performed by Sarasota County $ 25,000 

The total initial cost including environmental costs is $2.1 million. 

\ Sarasota County is currently arranging funding from the West Coast 
1nlAnd Navigation District and the County Tourist Tax to pay for 
the initial construction. 

B. ADJUSTMENT PHASE 

1) General Description 

The time period associated with the adjustment phase starts 
immediately after construction and continues until the ebb 
shoal contains an equilibrium volume of sand. Using the ebb 
shoal volume as a management criteria is appropriate since the 
ebb shoal volume will indicate what volume of sand is being 
lost from the adjacent beaches. During this phase the two 
primary activities will be monitoring and sand transfer/beach 
maintenance. 

A major determination that will be made during the adjustment 
phase is what the inlet equilibrium cross-sectional area will 
be. The inlet cross-section was developed based on- theoretical 
evaluations and some adjustment in cross-section would be 
expected. Monitoring results will be used to assess changes in 
cross-section and determine the equilibrium cross-section. 



The importance of determining che equilibrium cross-sectional 
area is critical when predicting future sand requirements of the 
ebb shoal and beaches. If the equilibrium cross-sectional area 
is smaller than estimated, the size of the predicted equilibrium 
ebb shoal volume could be considerably less. This will cause 
the shoal to approach equilibrium faster. This would also 
reduce the need for future major nourishments aside from the 
interior shoal dredging. 

2. Monitoring 

A monitoring and maintenance plan has been developed to assist 
in sand management for the Pass and the neighboring beaches. 
The monitoring program will assess the performance of the Pass, 
the shoal growth rates, and the effects on the beaches. A, 
preliminary maintenance plan has been developed based on the 
littoral budgets previously discussed. The annual monitoring of 
the Pass and beach will be used to, modify the maintenance 
program as needed. 

a. Inlet Monitoring 

Midnight Pass, north and south channels, ebb shoal and 
flood shoal (deposition basin) will be surveyed at the 
completion of construction, three months, six months and 12 
months after opening. ,This monitoring should document the 
initial adjustments in cross-sectional area of the inlet 
and its hydraulic performance. 

After the 12 month survey an assessment of future survey 
frequency will be made. It is anticipated that the inlet 
could be surveyed every 6 to 12 months thereafter 
(typically to detect seasonal changes). The hydrographic 
survey information will provide documentation to determine 
the Pass performance. Comparative channel cross-sections 
will be used to determine scour/deposition rates. 
Deposition basin volumes will be computed to determine the 
volume of sand shoaling inside Midnight Pass. 

It is expected that it will take a minimum of six months 
for the inlet to reach equilibrium cross-section. Kana and 
Mason (1988) report that the relocated Captain Sam's Inlet 
in South Carolina obtained an equilibrium cross-section 
within six months. It should be noted that South Carolina 
has a larger tidal range than Sarasota County; therefore, 
it is expected that it will take longer than six months for 
an equilibrium cross-section to develop at Midnight Pass. 

Current measurements will be performed in the inlet system 
to aid in evaluating the overall inlet stability. These 
measurements will be performed at the same time as the 
hydrographic surveys. The spring tidal prism will be 
computed to evaluate tidal flushing and inlet stability. 
Comparison with known stability theories will be made. The 
hydrographic and current data will be used to determine 
trends towards instability (if any). 

/ 7 



b. Flood Ebb Shoal Monitoring 

Monitoring of the flood and ebb shoals will occur 3 months, 
6 months and 12 months after construction is completed. 
Hydrographic surveys will be used to document the 
volumetric changes of the inlet shoals. Comparisons with 
the predicted shoaling rates will be made. After the 12 
month survey, future survey monitoring frequency will be 
evaluated. It is anticipated that a six or twelve month 
frequency will be used for the remainder of this phase. 

c. Beach Monitoring 

The Casey Key and Siesta Key beaches will be monitored at 
the same interval as the Pass. DNR profile lines extending 
from R72 through R85 will be surveyed to assess changes to 
the beach profile. All profile lines will be surveyed to 
the depth of closure. Profile comparisons will be made to 
measure volunetric erosion/accretion and mean high water 
shoreline changes. This information will be used in 
conjunction with the measurement of the shoal volumes to 
re-evaluate the littoral budget. Predictions of proposed 
dredging requirements will be updated on an annual basis by 
updating the littoral budget based on the surveys. The 
need for and location of beach fill from the maintenance 
dredging will be determined based on measured erosion. 

d. Environmental Monitoring 

Sarasota County has an ongoing monitoring program of its 
coastal bays and tributaries. This program was started in 
1980. This program includes monitoring of Little Sarasota 
Bay. The Department of Environmental Services of Sarasota 
County has been monitoring the following parameters in 
Little Sarasota Bay and in the vicinity of Midnight Pass: 
phosphorus, total nitrogen, transparency, salinity, color 
turbidity, pH, dissolved oxygen, temperature, fecal 
coliform and rainfall. Sarasota County plans to continue 
this monitoring after the project is constructed. 

Little Sarasota Bay has been included in the National 
Estuary Program. This program is establishing a long-term 
environmental monitoring program for the bays in Sarasota 
County. A monitoring program developed by Sarasota County 
has recently been submitted to the National Estuary 
for their review. This program will assess the impacts of 
the pass opening on the Bay. 3 



e. Report and Recommendation 

After each survey, a report of findings will be prepared. 
This report will document the surveys, results, inlet 
performance and beach impacts. Recommendations for 
modifications (if any) to the maintenance plan will be 
made. Modifications may include dredging or surveying 
frequency or location of fill placement. Table 4 
delineates specific items which will be evaluated after 
each survey and the probable action which will be taken. 
Since the pass will be constructed and maintained without 
jetties, the pass is more susceptible to morphological 
changes. If the morphological changes threaten private 
property or the stability of the pass, then action will be 
taken. - 

Table 4 

Midnight Pass corrective Actions 

Problem Solution 

Migration of channel within 300 ft. of R77 Realign channel 

Migration of channel 400 ft. south of R78 Realign channel 

Reduction in throat cross-section to less 
than 1000 ft.2 Dredge shoaled channel and 

deposition basin 

Deposition basin fills to 50,000 cy. Dredge deposition basin 
and channels 

Damage to dune due to migration/overwash 
, , .  . Rebuild dunes & vegetation 

. - . ,  ( 1' ' i , i  , j  ) (  , :  '- ' , /  , # ,  . , : ' , %  
>,;. . . . , ., < ': 



3. Proposed Sand Transfer/Beach Maintenance Plan 

Midnight Pass will become a sediment sink after it is opened. 
CPE (1989a) has estimated that the ebb shoal may capture 1.3 
million cubic yards before the ebb shoal reaches equilibrium. 
The sediment needed to build the ebb shoal will be lost from 
the adjacent beaches. As the shoal builds, the amount of sand 
bypassed across the bar will increase. CPE (1989b) has shown 
that Midnight Pass should be a bar bypassing inlet. 

The two solutions to the erosional stress on the beaches are: 
1) build an ebb shoal to permit bar bypassing soon after 
opening; 2) maintain the beaches and allow the ebb shoal to 
form slowly. Solution 1) has been considered and rejected 
since there is no design guidance or practical experience on 
where to place the shoal. An error in the offshore position or 
quantity could trap sand offshore with no bypassing occurring. 
An error in the onshore position or quantity could cause inlet 
instability. Therefore, this solution was not considered 
feasible. 

The most practical solution to the maintenance of the beaches 
is placement of sand directly on the beach in sufficient 
quantity to offset the erosion losses. Several options exist 
to maintain the beaches. Each option is discussed in the 
following sections. 

a. Dredge Deposition Basin/Entrance Channel 

By dredging the deposition basin and entrance channel every 
four years, approximately 65,600 cubic yards of material 
will be available for beach maintenance. This dredging 
will be performed since it also maintains the hydraulic 
efficiency and stability of the Pass. This quantity will 
not totally offset the losses which will occur due to the 
building of the shoal. 

b. Beach Maintenance 

Due to the potential ebb shoaling rate, dredging the 
deposition basin alone will not maintain the beaches. 
Additional maintenance dredging will be required. The 
beaches can be nourished with material from a number of 
possible sources. The first option is to dredge sand from 
an offshore source, thus allowing the ebb shoal to build 
quickly. The rate of bar bypassing will also increase. 
Alternative sand sources are discussed in more detail in 
Appendix B. 

A second option is to dredge up to 20% of the ebb shoal and 
place the sand on the beach. This would provide a sure 
source of beach quality sand. By dredging the seaward 
side, bar bypassing should not be severely affected. The 
use of part of the ebb shoal will still require placing 
sand from a supplemental source. The use of the ebb shoal 



will be evaluated during the monitoring to assess the 
usable quantities and adjustments will be made on the ratio 
of ebb shoal vs. supplemental sand source, if necessary. 

A third option is to dredge the entire shoal. While it may 
be the most economical source of sand, this will prevent 
bar bypassing from ever occurring and will not lead to a 
long term solution. This option is not considered further. 

c. Proposed Plan 

Sarasota County proposes to dredge the deposition basin 
every four years and renourish the beaches every eight 
years with a supplemental source, possibly including a 
portion of the ebb shoal. The ebb shoal will be allowed to 
build up and allow bypassing to occur. Once bypassing 
occurs, the erosional stress on the shorelines will 
decrease. Continued maintenance of the interior channels 
will be required as monitoring finds necessary. Sarasota 
County will further investigate potential supplemental sand 
sources prior to the required maintenance. Evaluations 
will include economics and technical feasibility. This 
will require geotechnical surveys, engineering, and cost 
analysis to determine the most cost effective solution. 
These studies will be performed prior to the first major 
nourishment (estimated to be project year 8). 

d. Maintenance Criteria 

In order to effectively implement the sand transfer plan, 
criteria must be established, which when met, initiate 
beach or inlet maintenance. For the deposition basin 
dredging, the dredging should occur when the basin contains 
at least 50,000 cubic yards, the design capacity. The 
inlet channels should be dredged if the throat 
cross-sectional area is less than 1000 ft.2. If either the 
deposition basin criteria, or the channel cross-section 
criteria is met, it would be economical to dredge both the 
channels and the basin. The inlet channel would be 
returned to the equilibrium cross-sectional area, as 
determined through monitoring and stability analysis. 

The criteria for initiating renourishment of the adjacent 
beaches is if either beach, on the average erodes back to 
the pre-project shoreline. The littoral budget (Appendix 
C), shows both beaches eroding at the same time at a steady 
rate. Due to natural variations in the littoral drift 
rates, the fill requirements may vary from those 
predicted. At the time of nourishment, both beaches should 
be nourished with quantities as indicated by monitoring. 
The volume of nourishment should not exceed the volume of 
sand gained by the shoals. The maintenance criteria are 
summarized in Table 5. 



Table 5 

Maintenance Dredging Criteria 

Criteria Action 

A. Deposition basin contains 50,000 cy. Dredge basin and inlet channels 
B. Throat cross-sectional shoals to Dredge basin and inlet channels 

less than 1000 ft. 
C. Beach fill lost to pre-construction Renourish project beaches as 

shoreline (an average). needed. 

4. Design Requirements for Maintenance Dredging 

This section details the timing and activities associated with 
maintenance dredging. This process starts with the results of 
a monitoring survey indicating that a criteria has been met 
which indicates maintenance dredging is required. 

a. Schedule 

The maintenance dredging projects will be designed in the 
two months following the monitoring surveys. Permitting 
agencies will be notified according to the requirements of 
the long term permits. The project will be bid and the 
pre-construction survey will be performed. The 
construction of the project will begin approximately six 
months after the original project monitoring survey. A 
possible exception would be if the stability of the pass 
were threatened. In that case, the design process may be 
accelerated. 

b. Data Requirements For Design 

The primary source of data will be the hydrographic surveys 
performed during the monitoring of the inlet. Current 
measurements will also be used to aid in the determination 
of the inlet's stability. 

c. Design and Construction Plans 

For each maintenance dredging, a set of construction plans 
will be created. These plans will identify areas to be 
dredged as well as locations on the adjacent beaches for 
the placement of fill. Post-construction surveys will be 
used to document the quantities of sand transferred from 
the inlet to the beaches. This is needed to accurately 
establish the littoral budget for future monitoring. 



d. Alternative Technology Solutions 

In the past few years, a system has been de~elo~ed'where 
inlet maintenance could be performed without dredging. 
Fluidization of the bed material in the inlet channel could 
be used to reduce interior and channel dredging costs. Two 
systems are currently available, one by Coastal 
Stabilization, Inc. and the second by Dyneqs, Ltd. These 
systems may be evaluated by Sarasota County in the future 
to determine their cost effectiveness versus standard 
dredging of the depositional basin and entrance channel. 

5. Environmental Considerations 

This section of the management plan addresses major 
environmental considerations related to the construction 
activities. The water quality improvements associated with the 
inlet's opening are also discussed. 

a. Sea Turtles 

The primary species of sea turtle that nests on Sarasota 
County's beaches is the loggerhead turtle (Caretta 
caretta). Coastal Engineering Consultants (1987) report 
the areas of significant nesting within the County between 
1982 and 1986. The nesting densities were found to 
correlate somewhat with undeveloped areas. The south 'end 
of Siesta Key and the north end of Casey Key were reported 
to have significant nesting densities. Construction 
activities associated with the pass could impact sea turtle 
nesting. Impacting sea turtle nests can be avoided by 
planning construction around sea turtle nesting season or 
by monitoring the beach during construction and moving the 
nests to safe areas, Movement of nests would be performed 
by trained personnel according to DNR procedures. A Sea 
Turtle Monitoring Program is included as Appendix A. 

b. Manatees 

Little Sarasota Bay is one of many coastal bays on the Gulf 
coast that the endangered manatee use during parts of the 
year. The Florida Game and Freshwater Fish Commission 
indicates that the north channel area is used by manatees. 
To minimized boat-manatee collisions the north and south 
channels will be posted as no wake, idle speed areas during 
Manatee season. During any dredging activities, the 
contractor will be required to exercise caution when moving 
boats or equipment. The noise and activity associated with 
dredging will probably cause the manatees to stay out of 
the area. 



c. Dredging Impacts 

Dredging of the Little Sarasota Bay channels may cause 
localized turbidity plumes. This turbidity increase will 
be limited to the duration of the dredging. Sarasota 
County will consider, prior to each dredging project, 
methods that can satisfy DER water quality requirements. 
Options considered may include: obtaining a mixing zone 
variance, silt curtains, and dredging on ebb tide only. 

While the benthic ecology will be disturbed during 
dredging, the channel bottoms should recolonize within 
approximately one year. After the initial opening, the 
benthic community that establishes may differ from the 
existing community due to higher current velocities and 
changes in salinity. 

d. Water Quality Impacts 

CPE (1989a) has shown, that by opening the pass, the tidal 
mixing should increase by 20% and reduce the average 
residence time of a conservative constituent to 4 days 
assuming 100% mixing. Opening Midnight Pass will not solve 
all the localized water quality problems throughout the 
bay. The improvements in water quality will be measured 
using the program established by Sarasota County (see 
section 2d). 

6. Permits 

a. DNR, DER, COE Permits 

Sarasota County will request that a 25-year DNR permit be 
granted for the reopening and maintenance of Midnight 
Pass. A 25-year permit will allow the County to implement 
this plan of opening and maintaining the pass over the long 
term, rather than addressing the project in detail at each 
dredging. Administrative review at 5 year intervals by DNR 
staff would be appropriate and would allow DNR to make 
adjustments in permitting conditions if necessary. 

For the same reasons, a 25-year maintenance DER permit and 
a 10-year maintenance COE permit will be sought. Long term 
permits will also allow for quick response in the event 
that a storm impacts the pass. 

,- 

b. State Lands Easement 

A State lands easement has been applied for to reopen the 
pass. Due to the dredging of the pass through the island, 
the State will re-acquire the acreage of the pass wliich is 
lost when the pass closed. Easements will be sought for 
borrow areas used to renourish the beaches. 



7. Storm Considerations 

As outlined by CPE (1989a), the barrier island in the vicinity 
of Midnight Pass is susceptible to storm damage by lower 
frequency period storms. Damage would occur in this area even 
if the inlet were not reopened. This section outlines 
monitoring plans and contingencies in the event that a storm 
impacts the pass. 

In the event that the Midnight Pass area is impacted by a 
severe storm (tropical or extratropical), the following 
procedures will be followed. First, a qualitative (visual) 
inspection of the pass will be performed to determine the 
impact to the pass. Inlet migration, dune overwash, and 
channel shoaling will be determined qualitatively. If the 
visual inspection indicates that the impact is severe 
(threatening the stability of the pass or private 
property), then a hydrographic survey of the pass will be 
performed. 

b. Criteria for Action 

Based on the results of the post-storm monitoring surveys, 
the impacts to the pass and beaches will be evaluated. The 
criteria for action are the same as outlined in section 
B2. Remedial action as outlined in Table 4 will be 
implemented as needed. 

8. Project Administration 

The reopening of Midnight Pass and the subsequent beach and 
inlet maintenance as described by this management plan will be 
administered by the Sarasota County Department of Natural 
Resources Management. Sarasota County will also be responsible 
for securing funding for the project from available sources. 



9 .  Project Costs 

The major project costs consist of the following: 

a. Re-opening the Pass 
b. Annual monitoring 
c. Deposition basin maintenance at 4 years 
d. Beach maintenance at year 8, 16, 28 
e. Design engineering for the dredging projects 

The cost for re-opening the pass and placing the dredge 
material on the beaches is estimated to be $2,071,520. A cost 
breakdown is given in Table 6. 

Maintenance dredging of the pass deposition basin and channels 
on a 4 year interval is estimated to cost $599,192 (Table 6). 
The cost of the first beach nourishment, at year 8, is 
estimated to be $3,215,836 and is detailed in table 6. These 
costs were used in developing the annual cost and year by year 
costs are provided in Appendix D. 

Due to the long term beach maintenance and deposition basin 
dredging, as described in the littoral budget (Appendix C), 
50-year cost estimates were prepared and an annual cost 
compiled. Various alternate sand sources were compared for the 
beach maintenance. The cost estimates were calculated using 
the unit costs presented in Table 7. Comparisons of the annual 
cost for opening and maintaining the inlet for 50 years were 
made. The calculation details are included in Appendix D. 

The annual costs are summarized in Table 8. These costs 
include maintenance dredging of the flood shoal (deposition 
basin) every four years and beach maintenance in project years 
8, 16 and 28. Annual monitoring costs were also included. 



Table 6 

Cost Summary 

Initial Openin8 

Mob/Demob , , $ 200,000 1 , .,,( ,' 

Dredging (378 000 cy.) ,' , . : .: ., .. . 1, 512 ,000 k,: ! "  
Engineering (i) 171,200 
Contingency (2) 188,320 

Total $ 2,071,520 

4 Year Deposition Basin Maintenance 

Mob/Demob . .., $ 200,000 ,, ,..,/..,I 
Dredging (65,600 cy; ) 295,200 . . . J . ~ , ~ ~ .  

Engineering :, > 49,520 
I,;!:.. 54,472 Contingency (2) , .  . 

, , . ,% 

Total , : i  'r..- $ 599,192 , . 
,,.. ' 

1st Beach Maintenance (Year 81 

Mob/Demob 
Dredging (539 429 cy.) 
Engineering (i) 
Contingency (2) 

Total 

Engineering costs based on 10% of dredge and 
mobilization costs. 

(2) Contingency costs based on 10% of dredge, mobilization 
and engineering costs. 



I 
Table 7 

Cost Estimate Parameters 

Unit Mob/Demob Contin~ency Engineering 

Dredging 
Pass Opening 
Flood Shoal 
Offshore & Ebb 
Big Pass & Ebb 
N. Siesta & Ebb 

Monitoring 
1st Year 
2nd & 3rd Years 
4th Year 

$90,000 (3, 6 & 12 Mo.) 
60,000/yr (6 & 12 Mo.) 
30,000 (Annually thereafter) 

Table 8 

Project Annual Cost 

Annual cost7 
Sand Source ($ )  

Offshore and Ebb Shoal 
Big Pass and Ebb Shoal 
North Siesta and Ebb Shoal 

Costs are calculated assuming an 8% interest rate and a 50-year project 
life . 



The annual cost estimates show that if beach quality sand 
can be found offshore of Midnight Pass, then this would be 
the most economical sand source to use to maintain the 
beaches. A detailed geotechnical investigation and cost 
estimate will be performed prior to the first major 
renourishment (estimated at year 8). 

C. LONG TERM MONITORING AND MAINTENANCE PHASE 

1. General Description 

The long term monitoring and maintenance phase is the last 
phase of this comprehensive plan. ,This phase begins when the 
ebb shoal reaches equilibrium. 

The two major components of this phase are continued monitoring 
and maintenance dredging of the interior channels and 
deposition basin. Dredging will be performed only as needed to 
maintain the inlet. 

2. Monitoring Program 

The frequency of monitoring will be once every 12 months. The 
monitoring surveys will include hydrographic surveys of che 
inlet, channels and shoals, The beach profiles will also be 
surveyed. 

3 .  Estimated Maintenance Requirements 

Estimates of the long term maintenance requirements are 
outlined in the littoral budget (Appendix C). It is estimated 
that the inlet will continue to shoal at a rate of 16,400 
cy/yr. It will be necessary to dredge the channels and 
deposition basin of 65,000 cy. every four years. Dredged 
material will be placed on the adjacent beaches as monitoring 
indicates is necessary. 

4. Design and Permitting 

The maintenance dredging will require a level of design similar 
to that for previous dredging project in the adjustment phase. 
Construction plans and specifications will be required to 
complete the dredging project. Permitting agencies will be 
contacted and the work will be performed according to the 
existing long term permits. 

5. Funding 

Funding requirements have been calculated and are included with 
annual costs estimated in section B8. Yearly dredging and 
monitoring costs are summarized in Appendix D. 



IV. SUMMARY OF COMPREHENSIVE P U N  

This comprehensive plan outlines the procedures, criteria, funding and 
time schedule for the reopening and maintenance of Midnight Pass. The 
littoral budget indicates that the flood and ebb shoals willremove sand 
from the littoral system and cause the neighboring beaches to erode. 

The adjacent beaches will be maintained by periodically dredging sand 
from the deposition basin, channels, ebb shoal, and alternative sources 
and placing it on the beaches. Sarasota County will be responsible for 
maintaining the beach with a sand quantity equivalent to the volume that 
erodes from the beach or is gained by the shoals whichever is less. A 
maintenance plan has been developed to address the beaches and the pass. 
The plan is based on littoral budget estimates and calls for periodic 
dredging of the shoals. An alternate source of sand will be required for 
maintenance of the beaches to allow the ebb shoal to build. 

Sarasota County has secured funding from the West Coast Inland Navigation 
District and from the Sarasota County Tourist Tax for the initial 
construction of the project. The initial cost for re-opening the pass is 
estimated to be $2,096,500. 

Sarasota County will monitor the physical and environmental changes that 
occur with the opening of the inlet. The beaches, shoals, and the pass 
will be monitored annually to document the littoral processes and 
determine maintenance requirements. Monitoring will be used to establish 
the littoral budget at the inlet and to determine maintenance dredging 
volumes and schedules. 
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Appendix A 

Sea Turtle Protection Plan 

(To be provided by Sarasota County) 
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Borrow Area Source Evaluation 



Appendix B 

Borrow Area Source Evaluation 

In order to maintain the beaches on Siesta and Casey Keys, the littoral 
budget (Appendix C) indicates it will be necessary to renourish the 
beaches with sand from outside of the Midnight Pass area. Potential 
sites for borrow material are shown in Table B-1. The quality of the 
material is also indicated in Table B-1. Prior to using any site, 
Sarasota County would complete an analysis of the area's geotechnical 
resources. The two inland sources are included which could be used for 
small maintenance nourishment or for dune improvements. 



Table B-l 

Potenrial Sand Sources for Beach Maintenance 

Site Location Material/Quality - Reference 

North Siesta Key 1/2 mile offshore 
Big Sarasota Pass Ebb shoal 
Midnight Pass 1-2 miles offshore 

Midnight Pass Ebb shoal 
Midnight Pass Flood shoal/ 

deposition basin 
Myakka River Resources Laurel, FL (inland) 
Quality Aggregates Tallevast, FL (inland) 

Fine sand w/shell COE, 1984 
Unknown sand Hine, et al. 1986 
Unknown thick layer COE, 1984 
of sediment 
Compatible sand(l) 
Compatible sand 

Sand .25 to 1.28 mm. Company contacted 
Sand .43 to .63 mm. Company contacted 

(l)lmpact of dredging on littoral budget may be significant 



Appendix C 

Littoral Budget Evaluation 



Appendix C 

L i t t o r a l  Budget Evaluat ion 

A spreadsheet  was developed to  quant i fy  t h e  l i t t o r a l  budget f o r  a 50-year 
p r o j e c t  l i f e .  This appendix descr ibes  the  ca l cu la t ions  used i n  the 
l i t t o r a l  budget .  The l i t t o r a l  budget i s  s p l i t  i n t o  two t a b l e s .  

I n  the  second t a b l e  the volumetric lo s ses  t o  the  shoals  from S i e s t a  and 
Casey Keys a r e  ca l cu la t ed .  The volume l o s t ,  VL,  

where Vebb i s  the  ebb shoal growth volume, Vflood is t h e  f lood shoal  
growth, Vebb dredge i s  the volume dredged from t h e  ebb shoa l  and placed 
on the  beach, and Vnourishment i s  t h e  volume dredged from an offshore 
s i t e  and placed on the beach. 

The volume l o s t  from S i e s t a  Key i s  30% of VL and t h e  volume l o s t  from 
Casey Key i s  70% of VL. This i s  based on Walton's (1979) l i t t o r a l  d r i f t  
d i s t r i b u t i o n .  

For t h e  de terminat ion  of VL, the  ebb shoa l  growth r a t e  i s  given by 
Equation 1 of the  main t e x t ,  and the  f lood  shoal  growth r a t e  i s  16,400 
cy/yr.  The ebb shoal  dredge volumes were determined by assuming a 
maximum of 20% (approximately 100,000 cy) could be dredged without  
s i g n i f i c a n t l y  decreasing the  bypassing. The volume of supplemental 
nourishment was determined t o  be equal t o  t h e  volume of sand s t o r e d  i n  
the  ebb shoa l  s h c e  the previous nourishment minus the  volume dredged 
from the  ebb s h o a l .  The nourishment volume i n  year  28 was decreased so 
t h a t  the  minimum amount of sand was r equ i red  t o  maintain t h e  beaches with 
j u s t  the  f lood shoal  dredge volumes. 

The f i r s t  t a b l e  of the  l i t t o r a l  budget keeps t r a c k  of t h e  volumes of sand 
t h a t  e x i s t  on the  beaches and i n  t h e  shoa l s .  The i n i t i a l  volumes a re  
l i s t e d  i n  year  0 .  A s  can be seen i n  the  depos i t ion  b a s i n  coluinn, the  
depos i t ion  b a s i n  shoals  a t  a r a t e  of 16,400 cy/yr and i s  dredged every 
four  y e a r s .  

The beaches on S i e s t a  and Casey Keys a r e  permi t ted  t o - e r o d e  s l i g h t l y  p a s t  
the  o r i g i n a l  base l ine  i n  order  t o  dredge the  o f f shore  a r e a ,  the ebb 
shoa l s  and t h e  f lood shoal  i n  the same y e a r .  This w i l l  keep dredging 
c o s t s  down. 

The nourishment volume i n  year  28 was ad jus t ed  so t h a t  i n  yea r  39 the  
,beach  would erode t o  a 0 cy volume. This  w i l l  no t  happen e x a c t l y  i n  
r e a l i t y .  The l i t t o r a l  budget shows t h a t  a s  t h e  shoa l  reaches 
equi l ibr ium,  t h e  volume requi red  f o r  supplemental nourishment can be 
decreased s o  t h a t  only the  f lood  dredging i s  necessary f o r  maintaining 
the  beach. 
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MIDNIGHT PASS LITTORAL BUDGET 

EBBSHOAL RATE: GALVIN ................................................................... 
YEAR SIESTA DEPOSITION EBB SHOAL CASEY KEY TOTAL 

KEY BASIN GROWTH BEACH 
VOLUMECCY) VOLUMECCY) VOLUMECCY) VOLUNEiCY) VOLUME(CY) 

- - 

EBB SHOAL 
VOLUMECCY) 



Midn igh t  ? a s s  L i t t o r a l  Budget 
( c o n t  .) 

-RTH D R I F T  30000 CY/YR 
SOUTH D R I F T  7 0 0 0 0  CY/YR 
nCP. B A S I N  1 6 4 0 0  CY/YR 

B GROWTH V A R I E S  CY/YR 

.. 4 I T  I A L  DREDGE 
VOLUME 3 7 8 0 0 0  CY 

YEAR EBB SHOAL LOST 2 PASS LOST 2 PASS 
GROWTH SIESTG KEY CASEY KEY 

(CY)  I C Y )  I C Y )  

EBB SHOAL SUPPLEMENT 
DREDGING NOURISHMENT 

( C Y )  ICY 

F ' I T I A L  FILL 
3ASEY 2 6 4 6 0 0  CY 

I N I T A L  E B B  
VOLUME 1 3 0 0 0 0  CY 



Midnight  Pass L i t t o r a l  Budget 

( c o n t . )  



Appendix D 

Annual Cost Calculations 



Midnight Pass Dredging Costs 
Using Offshore Borrow Area and Ebb Shoal Sand 

SIlD lOBlDI8OBl1l.: S0p.400 
SID OX11 COSII1/RI: , 1.00" 



Midnight Pass Dredging Costs 
Using North S i e s t a  Key Borrow Area and Ebb Shoal Sand J 

SlDXlGBl ?AS5 DtEDClUC COSTS 



Midnight Pass Dredging Costs 
For Big Sarasota  Pass Ebb Shoal and Midnight Pass Ebb Shoal Sand 

XIDXICSI PASS DPSDGIYC COSTS 

0SlDCK LlOSllOPlXC PlIStIl 
101081 COSTS l0TUPl - YOllS 

1KAl lCIl 111 YOPIS IACIOP ........................................................... 
1990 318000 0 11.011.120 1.00000 
1991 0 90000 190.000 0.92593 
1992 0 60000 160,000 0.81131 
1993 0 $0000 130,000 P.19363 
9 9 1  61600 30000 1629,192 0.13503 
1991 0 30000 130.000 0.68018 
I996 0 30000 130.000 0.63011 
1991 0 30000 130.000 0.SU19 
1998 139129 30000 1 1 1 0 1 8 0  0.11021 
I999 0 30000 130.000 0.50021 
2000 0 30000 130.000 0.16319 
2001 0 30000 $30.000 0.12888 
2002 61000 30000 1621,921 0.39111 
2003 0 30000 130.000 0.36110 
2001 0 30000 130,000 0.31016 
2001 0 30000' 130.000 0.31521 
2006 ll88ll 30000 11.582.111 0.29189 
2001 0 30000 . 130.000 0.21021 
2008 0 30000 130,000 0.21025 
2009 0 30000 $30.000 0.Z3lli 
2010 65000 30000 1621.921 0.21111 
2011 0 30000 130.000 0.19866 
2012 0 30000 130.000 0.I839l 
2013 0 30000 130.000 0.11032 
2011 61600 30000 1 6 2 9 9 2  0.l1110 
2011 0 30000 130,000 0,11602 
2016 0 30000 130.000 0.13120 
2011 0 30000 1!0,000 0.12119 
2018, 311316 30000 13.116.193 0.iI191 
2019 0 30000 130.000 0.10133 
2020 0 30000 130.000 0.09338 
2021 0 30000 130,OOP 0.09201 
2022 65600 30000 1629.192 0.08120 
2023 0 30000 130,000 0.01869 
2021 0 30000 130.000 0.01301 
2021 0 30000 130.000 0.06163 
2026 61600 30000 11.121.1182 0.06262 
2021 0 30000 130.000 0.05799 
2028 0 30000 130.000 0.01369 
2029 0 30000 130.000 0.01911 
2030 65600 30000 1629.192 0.01603 
2031 0 30000 130.000 0.01262 
2032 0 30000 130.000 0.03916 
2033 0 30000 $30.000 0.03614 
2031 61600 ' 30000 1629.192 0:03383 
2031 0 300a0 130.000 0.01133 
2036 0 30000 $30.000 0.02901 
2031 . 0 30000 $30,000 . 0.02686 
2038 61600 38000 1629,192 : 0.02181 
2039 0 30000 130.000 0.02303 
2010 0 $0000 130.080 0.02132 

- - ~ ~  

1118A61 AllRUAL lAl0I 1611,093 

S A W  6OOBClr 816 PASS L IBB PASS OPIIIR6 DEPOSIliOI BAS111 ...................................................................................................... 
SARD ~DBIDIXOBltl-: 200.000, 200.000.. 
$1110 0Rll COSII1/CII= 1.00 ! 1.51 ' ............ k ................... 2 ................... 2 .... 


