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INTRODUCTION

On October 31 and November 1, 2000, the Jacksonville District and representatives from involved consulting firms presented to the Committee on Tidal Hydraulics various technical aspects of the problems of erosion and sedimentation in, and in the vicinity of, the St. Johns River entrance and Ft. George Inlet. Ft. George Inlet is located north of the entrance to the St. Johns River on the Atlantic Coast of Florida (Figure 1). During this period the Committee also visited the site for a first hand look at the problem. Subsequently the Committee received from the District a set of questions related to the problem and potential solutions. On November 2 the Committee met and developed the following responses to the questions.

RESPONSES TO QUESTIONS RELATED TO FORT GEORGE INLET AND VICINITY

1a. Will Ft. George Inlet stabilize under the no-action plan?
A stable inlet implies an immobile channel with a constant geometry. Given the strong possibility that the process of sand transfer will continue to occur from Little Talbot Island to Wards Bank (Huguenot Park), Wards Bay and Ft. George River, the no-action plan is unlikely to result in a stable inlet. An additional consideration is that no-action will mean continued erosion of Little Talbot Island due to a significant river meander along the eastern bank of the Ft. George River about one mile north of the bridge. As the flood shoal continues to grow in the river and hinders flow passage, there is the remote future possibility that continued erosion due to the meander will breach the island and open an inlet there. This breach will thus cut through the SR A1A road and the Little Talbot Island State Park area.     

1b. If not, what will be the likely migration scenario of the inlet?
A segment of the north bank of the inlet channel is effectively prevented from migration in the vicinity of the eastern end of the SR A1A bridge due to concrete riprap shore protection provided by the Florida Department of Transportation (FDOT). However, the channel remains free to shift northward over its eastern segment. This process has led to continued erosion of the southeastern corner of Little Talbot Island along with a northward growth of Wards Bank, now a bird preserve. In turn, the inlet channel has changed its former east-west orientation towards the NE-SW direction, and has increased in length. As a result of the ensuing shoreline recession, state park facilities on Little Talbot Island have been severely impacted: e.g., a beach pier has now disappeared. As Little Talbot Island continues to erode the channel will continue to lengthen in the NE-SW direction. In turn its hydraulic efficiency will decrease, making it potentially prone to closure by littoral drift. The Committee recommends that the hydraulic efficiency of the channel be monitored by periodic surveys of the channel cross-section to assess the possibility of imminent closure. 

2a. If the inlet were to be closed would it remain closed into the near future?
It is likely that it will remain closed, even if the closure is accomplished only with sand, without any stabilizing structures. However, a significant northeaster or a hurricane (such as Dora in 1964) may cause a breakthrough from the ocean side. Breakthroughs that might open up a permanent channel have occurred in recent years in this coastal region. One, which had to be closed by an emergency fill, occurred about a decade ago along the barrier island adjacent to Matanzas Inlet about 50 miles south of Ft. George Inlet. Heavy rainfall coupled with high wind blowing eastward can also open a channel from the bay side. However, at Ft. George Inlet the bay area is limited; opening is therefore more likely to occur from the ocean side. 

2b. What would be the hydraulic impacts associated with inlet closure?
At the time of closure the tidal range will decrease substantially throughout the bay area served by the inlet, and circulation in the lower reach of the Ft. George River will be reduced. Flow will probably increase in Sisters Creek and in creeks connecting Ft. George River to Nassau Sound Entrance due north. The overall hydraulic system will migrate toward a new equilibrium with respect to the geometry of the channels, wetlands and water flows through these areas. Those channels that carry increased water flow will widen, while those that carry less flow will become narrower. The time-frame for new equilibrium could be several years, although the changes are likely to be most significant over the first one or two years. Ecological response towards equilibrium may be slower.

2c. What water quality effects should be anticipated in the Timucuan Preserve if the inlet is closed or closes?

(The Timucuam Preserve borders on Fort George Inlet and Ward’s Bay and surrounds Fort George River, which are shown in Figure 1.) One can anticipate a drop in the salinity of the bay. This change will accompany a change in the hydroperiod due to a reduced tidal range. Increased water flow through Sisters Creek would bring in more water from St. Johns River, with associated particulate matter and chemical constituents. The potential for a change in the trophic state of the waters in the preserve must be assessed. Presently held opinions concerning likely long-term negative impacts can only be proved or disproved through collection of appropriate baseline data, which are sparse or non-existent, and modeling. Modeling in this regard should be carried out only after the database in adequate. It should be noted that immediately following closure there may be a short-term shock impact on the wetlands and ecological recovery might take several years. It is the opinion of the Committee that baseline data (flow, salinity, etc.) should be collected such that future natural or anthropogenic changes in the system can be assessed. 

3a. Would the proposed inlet relocation result in a stable channel alignment?

Without maintenance dredging and some combination of jetties and sand bypassing the proposed inlet channel cutting through Wards Bank will slowly migrate northward. Eventually (possibly within one to three decades) the channel may return to its present location.

3b. What would be the hydraulic impacts associated with inlet relocation?

The hydraulic impacts to the bay may be minimal. It will be essential to open the new inlet before closing the old one, as otherwise sand placed in the old inlet will be swept bayward or seaward. Even then, enough sand might be transported into the flood shoal during closure to affect bay hydraulics. When developing plans for closure, lessons can be drawn from the successful relocation of Captain Sam’s Inlet in South Carolina.  

4a. What jetty configurations should be considered to stabilize Ft. George Inlet?

An inlet stabilized by two jetties probably could be designed to produce a low maintenance or self-maintaining channel. However, the Committee is of the opinion that it may be difficult to justify a two-jetty construction project from economic and environmental standpoints, unless Ft. George River becomes a significant navigation route. Alternative sites for optimal channel location should also be considered, i.e., immediately north of the north jetty of St. Johns River, which may require the construction of only one jetty. The Committee recognizes, however, that cutting Huguenot Park in this way may not be an environmentally viable option. 

4b. How would the interior channels respond to inlet stabilization?

Properly designed and maintained jetties combined with possible sand bypassing/backpassing are likely to reduce shoaling in Ft. George River and help protect the present and future proposed bridge over the river. Jetties are unlikely to have any significant influence on the erosion at the meander in Ft. George River.

5a. What terminal groin configuration would result in stabilization of the Ft. George Inlet channel system?

A terminal groin constructed south of the present shoreline of Little Talbot Island may be investigated. The water area between the shoreline and the groin must be filled with sand obtained by relocating the inlet along the south side of the terminal groin. The exact configuration of the groin must be based on sufficient data collection and analysis along with modeling studies. If the root of the groin is attached to the existing shoreline of Little Talbot Island, the groin will have to extend across the existing inlet channel alignment. During construction of the groin the inlet channel will migrate with the structure, so that the outer end of the groin will always be in deep water, thus increasing construction cost. In any event, such a structure is likely to require regular maintenance due to the strong currents that are likely to continue to hug the northern bank of the inlet. As a consequence the design of the terminal structure needs to be considered in conjunction with ways to reduce the flow grazing. For example, the use of a row of piles collectively acting as a spur by reducing the flow velocity through generation of turbulent eddies. Such an arrangement has been used in the Columbia River estuary and in The Netherlands, for example. The suitability of this or other spur-like arrangement that is appropriate to the highly dynamic physical environment at the site will need to be investigated, including any hazards to navigation that might arise. Additional sand bypassing may be a necessity in this option. The sand bypassing volume should be determined through sediment budget studies and analysis of sand transport calculations based on field data and hindcast wave estimates. 

5b. How would the interior channels respond to construction of a terminal groin to the north of Ft. George Inlet?

Shoaling of Ft. George River and Wards Bay may decrease somewhat. The groin is unlikely to have any significant influence on the erosion at the meander in Ft. George River.

6a. Could the Ft. George Inlet channel be stabilized through selective transfer of material from the northern end of Wards Bank?
Possibly, provided the selective transfer process is of a reasonably continuous nature, transferring the amount moved to the inlet by the prevailing littoral currents. Such a transfer would be difficult without site-dedicated sand transfer equipment such as a dredge. It should be noted that inasmuch as sand movement in this area is highly episodic and at times large quantities of sand are transported from Little Talbot Island to Wards Bank, Wards Bay and Ft. George River, maintaining channel alignment and navigability at all times may prove to be a difficult task.

6b. Would backpassing of this material onto the southern end of Little Talbot Island be effective?
It will be essential to construct a terminal structure/groin to protect the southern end of Little Talbot Island for backpassing to be effective. Without such a structure the backpassed material will end up 

along the north end of Wards Bank, in Wards Bay and in Ft. George River. Note however the comment in 6a concerning channel maintenance.

6c. Could the growth of Wards Bank be effectively managed through backpassing to Little Talbot Island and bypassing to the Duval County shore protection project area?
This is a viable option provided sand backpassing/bypassing is carried out in a reasonably continuous manner as noted above. Bypassing to south of the St. Johns River would be preferable to backpassing as the area seems to be rich in sand resources. Note however the comment in 6a concerning channel maintenance.

6d. How far south of the St. Johns River Entrance should the material be bypassed to in order that it return to the natural transport regime?
The answer depends on whether the bypassed material is meant to expand the sand fillet south of the south jetty of the St. Johns River Entrance, or if it is to serve as a feeder beach for the shoreline south of the fillet. In the first instance it would be desirable to select the placement site within the shadow of the south jetty to maximize the retention time of the deposited material. In the second, which is likely to be the desired outcome for the Corps in the present case, the placement protocol must be based on the need for a controlled delivery of sand to the south beaches. Careful data collection, data analysis and modeling studies will be required to address these issues on a quantitative basis. 

7a. Where and to what depth could the flood shoal at Fort George River be used as a borrow area for shore protection?

Selective and periodic dredging of the flood shoals in Wards Bay and in Ft. George River north of the SR A1A bridge is likely to have two positive impacts. 1) It would limit the ongoing in-filling of the bay-river system and thereby improve and maintain its hydraulic efficiency and probably improve circulation. 2) Removal of a part of the shoal north of the bridge can be carried out in such a way as to possibly reverse the curvature of the meander in the river that is presently eroding a portion of the western shoreline of Little Talbot Island. The Committee also advises that consideration be given to the construction of a stone revetment to arrest bank erosion due to the meander. 

7b. Would this or any of the other alternatives considered impact the stability of Ft. George Inlet bridge?

Sand backpassing, bypassing and use of flood shoals in Wards Bay and Ft. George River as borrow material should have a positive effect on the stability of Ft. George Inlet. Studies are required to determine both capital and maintenance dredging volumes and depths. The impact of dredging the shoal upstream of the bridge on the stability of the bridge (pilings and abutments) must be investigated as part of the design for borrowing material from that area. The design of the new bridge must be examined as a component of a comprehensive sediment management plan and vice versa.

8a. Is the material moving through the north jetty a potential shoaling source for the navigation project?

It appears that waves and currents go through the jetty on higher stands of tide. It is likely, therefore, that littoral drift is being carried through the north jetty. Higher up the beach, northeast winds blow sand over the jetty, particularly during winter months. Sand from both these sources probably migrates into the navigation channel because the sand bank adjacent to the north jetty appears to be in equilibrium. That means it is receiving new sand, as part of the existing sand washes into the channel. We have insufficient data to determine the transport paths of the sand in that area.

8b. Could a north jetty weir and settling basin system be designed to restore the natural flow of sand from across Ft. George Inlet and onto the Duval County beaches to the south of the St. Johns River Entrance?
Such a system might be constructed and operated successfully. However, it may also increase shoaling in reaches of St. Johns River beyond the settling basin, if it is not 100% efficient in trapping the sand coming over the weir. Additional serious adverse consequences could result from the settling basin capturing a portion of the tidal flow through the system. Increasing the channel cross-section in that area could cause navigation channel shoaling in the vicinity of the Mayport Naval Station on the Saint John’s River. 

GENERAL COMMENTS

The relevant coastal zone is bounded approximately by Nassau Sound Entrance (and possibly St. Marys Entrance) to the north, St. Johns River Entrance and the contiguous beach segment to the south, and the bays, river streams and wetlands fed by tidal waters via Ft. George Inlet. The morphodynamics of this region has been considerably influenced by the training of the St. Johns River, and to some extent by the construction of the SR A1A bridge and road. Since any further human intervention of a substantial nature within this zone is likely to influence the morphology, hydraulics and ecology of the entire zone, it is essential to recognize that all potential solutions to the problems must be considered within the rubric of Regional Sediment Management (RSM). Thus the impacts of solutions must be assessed for the entire zone.

It is apparent that the erosion/sedimentation problem impacts the responsibilities of the different custodial agencies in different ways. As a result, problem solutions appropriate to the needs of a given agency do not necessarily meet the needs of one or more of the other agencies. The Committee considers it essential that all concerned agencies work together to develop a common set of goals towards solutions to the channel stability problem, which is unlikely to be mitigated via the no-action option, and in fact will most probably continue to worsen. 

Benefit/Cost (B/C) ratio calculations must be revisited following multi-agency based reassessment of the goals for RSM. Solutions that require the least degree of intervention, especially in terms of construction of hard structures such as revetments, jetties or groins, should form the first line of options. Structures and the ensuing changes in flows and sediment erosion/deposition will mean the need for maintenance, and dredging/sand-bypassing (or backpassing) will almost certainly have to be done in a reasonably continuous manner. Given this it will be necessary to consider in advance a financial outlay for several decades. B/C ratios must necessarily include such outlays. 

Ft. George Inlet is currently not a major navigation route and is an unlikely candidate for qualification as a navigation project in the near future. Thus, preventing it from moving northward by a combination of one or more structures and periodic dredging is unlikely to be the optimal solution at present. To build a new bridge close to the present one and to defend that bridge/road at all costs is a viable engineering option only if capital and long-term maintenance costs are not a matter of primary concern. Notwithstanding the likelihood that such an approach is already mooted, the Committee recommends the following steps:

1. Formation of an multi-agency task force to arrive at a set of rational engineering solution options and their local and regional effects.

2. Calculation of B/C ratios based on the above, and selection of optimal option(s) with respect to life-cycle cost and environmental impact . 

3. Implementation of the finally adopted solution(s).

The Committee is of the opinion that the solutions that emerge may or may not be the same as those under consideration at present. For example, when the cost of constructing and maintaining a revetment-plus-terminal groin-plus dredging along the south end of Little Talbot Island is weighed against the cost of abandoning/moving the bridge-plus-road-plus-park and mitigating for the wetlands lost in constructing a new bridge well north of the present is considered, the latter may prove to be the lower cost option. 

Under the RSM evaluation it would seem appropriate to develop a step-wise approach to the set of problems in the area, starting with soft solutions. 

A solution that seems to be implementable at an early stage has to do with the large flood shoal that has developed north of the bridge. If sand is borrowed from a portion of this shoal along with a reconfiguration of the bank-eroding meander and bypassing the material south of the south jetty of the St. Johns River, several benefits could be derived: 1) erosion of the western bank of Little Talbot Island would be contained and the likelihood of the river cutting through the island reduced; 2) the hydraulic efficiency of the river would increase, thereby (it is hoped) benefiting the furthest areas of the wetlands; 3) the tidal prism would increase somewhat due to improved flow passage and this in turn would enhance the prism’s ability to prevent sand from entering Wards Bay; and 4) sand nourishment would be provided for the beach south of St. Johns River. A second response in that area should be the consideration given to the design of a rock revetment to arrest meander-induced erosion of the western bank of Little Talbot Island. Consideration should also be given to borrowing and bypassing (to the beach south of St. Johns River) sand from Wards Bay.

Additional alternatives that could be considered include:

1. Construction of a new inlet north of the existing SR A1A bridge near the bend in Ft. George River just south of the mouth of Simpson Creek where the island is being thinned by erosion. A bridge over the new inlet could be constructed in the dry before the new inlet is cut. If the existing Ft. George Inlet is closed near the existing SR A1A bridge, the new bridge over the Ft. George River also could be constructed in the dry. The following potential issues for this approach should be considered:

· Hydraulics. Historically the inlet is moving north, and if left uncontrolled will likely move to this location. To attempt to control the inlet in its existing location will result in expensive maintenance.

· Construction: More advantageous because a new bridge could be built in the dry over the proposed new location of the inlet channel, and instead of replacing the existing bridge, a roadway which is much less expensive to construct could be built on fill material, a much less expensive alternative.  The overall cost of the proposed roadway plus the relocated bridge would likely be less than replacing the existing bridge.

· Environment:  Disruption to the aquatic environment in the vicinity of bridge and the existing inlet would be greatly reduced.  The proposed in-the-dry construction is much more advantageous from an environmental point of view than working in the wet.

· Local Political Solution: The water of the Fort George Inlet currently provides the boundary between the State and the County parks.  After closing the inlet in the vicinity of the existing bridge the ocean may naturally fill in the existing inlet.  If this occurs, the boundary between the parks could be maintained via a fence. 

· Economics:  In the long run, this alternative appears to be a lesser-cost alternative because we are hydraulically working with nature.  Experience has shown that maintenance of the existing inlet location is escalating and will likely continue to escalate if holding the inlet in this location is required.

· Although this approach will require the cooperation of the State, County and FDOT, the benefits of working with natural forces may be in the long-term interest of each agency.

2. Reversing the curvature of the inlet channel in the immediate vicinity of severe erosion on the south end of Little Talbot Island. This could be accomplished by removing sand from the north end of Wards Bank and placing it on the Little Talbot Island bankline. This would be a temporary but relatively low cost solution.

3. Changing the location of the new SR A1A bridge to about a mile north of the existing bridge and allowing the inlet to continue to erode to the north in Little Talbot Island State Park. It should be possible to design a new bridge with little impact on the Timucuan Preserve. The land lost in the State Park would include relatively low cost facilities (compared to the cost of most alternatives under consideration).
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Figure 1.  Fort George Inlet and vicinity in 1997. 
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