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Update to the Halfway Creek, Spring Creek and South Branch of the Estero River of the South Lee County Watershed Plan
A. Introduction/Background
In 1992 and 1995 a series of large rainfall events led to significant flooding in the Bonita Springs area, resulting in the evacuation and prolonged displacement of hundreds of citizens as well as associated flood damages to homes, businesses and public infrastructure.  As a result of flooding within the Imperial and Cocohatchee watersheds during these events, a study, the South Lee County Watershed Plan (SLCWP), was conducted to identify causes of the flooding, recommend improvements to the region, restore flow ways, and prevent future flooding. The SLCWP was completed in July 1999 and identified a number of causes that contributed to the flooding. Most notably was the loss of historical flows within the Estero River and Halfway Creek watersheds.

The SLCWP identified the construction of I-75 as one of the causes of the loss of historical flows. The SLCWP also identified a number of improvements to be completed to restore natural flow ways, which included removal of constrictions and enhancing conveyance capacities within Estero River, Imperial River, Cocohatchee River, Belle Meade and Camp Keais Strand. 

The recent SLCWP update (2009), which studied the necessity for additional culverts under I-75 to Halfway Creek, recommended the need for examination of alternatives in the area to lessen potential flooding impacts to South Lee County and Bonita Springs.  The draft 2009 SLCWP also provides an update to the conditions in the area and identifies many of the improvements that have transpired since the SLCWP 1999 plan was put into action.

This study will look at the potential of water conveyance of Halfway Creek, Spring Creek and the South Branch of Estero River with new data that has been identified and/or gathered  since the draft SLCWP update was initiated. The District has received and  is considering many of the comments that were submitted by stakeholders. 
B. Scope of Work

In this study, the draft SLCWP update model will be modified to include additional information on structures, cross sections, and rainfall for San Carlos Estates Water Control District (SCEWCD). Cross section data for the South Branch of the Estero River will be collected by Lee County and incorporated in the model.

Additional effort will be undertaken to calibrate the model for surface water flows and levels and shallow groundwater elevations. Deep aquifer elevations are not a focus of this effort.

The objective of this work order is to evaluate additional scenarios proposed to alleviate periodic flooding conditions in the study area. Several scenarios were identified as a result of the recent modeling work and from the questions and comments received.  The model will be updated to include changes that have occurred since the 1999 study and include recently acquired topography, rainfall, and evapotranspiration ( ET) data.

Previous model (2009) results were compared to the 1999 SLCWP study. In general, there was less flow for the South Branch of the Estero River at I-75 and for the emergency bypass from Halfway Creek to the South Branch of the Estero River than in the recommended plan from the 1999 SLCWP. Peak stages were generally higher than for the 1999 SLCWP. Differences in flow and stage are attributed to the use of a more comprehensive model, updated data, changes in channels, land use, and other information, as well as different assumed antecedent conditions.  Estimated pre-development peak flows for the South Branch Estero River and Halfway Creek were in the range of 1,800 cfs, while the combined existing 100-year peak flow for the two systems is 460 cfs.   The study will be updated to incorporate new LIDAR topographic information available from Lee County.  This expanded study will be re-calibrated so it accurately represents stages and flows in the Halfway Creek, Spring Creek, and Imperial River watersheds. 

As part of the Lee County DRGR study a MIKE SHE model was used (LSECM).

The LSECM model was updated to include new LIDAR data and new distributed ET data in May 2009.The higher resolution topography was used to update the ground surface elevations used in the model and to redraw flow way components and extract cross section geometry. A higher ET value in mining pits and lakes was also used. The updated version of LSECM is LSECM V2 and will be used for this scenario analysis.
Calibration was less than desired for Spring Creek, and may be due to the use of estimated cross sections.  Investigations by Lee County and SFWMD identified only four surveyed cross sections in San Carlos Estates (SCE).  Therefore additional surveying will be necessary in SCE and in the channels between the SCE weirs and Old U.S. 41. 
C. Work Breakdown Structure
Task 1
Update model from the draft 2009 SLCWP update to include new cross section data, rainfall and LIDAR topography

Cross Sections 
Incorporate recent cross section data for Spring Creek acquired by the City of Bonita Springs and data for the South Branch of the Estero River that was acquired by Lee County.

Incorporate new cross sections for the channels between the SCE weirs and Old U.S. 41 to be acquired by Lee County. 
Incorporate Spring Creek cross sections to be acquired by Lee County. 
Delineate conveyance structures upstream of I-75 and any known impediments to flow. Identify if historic flows have been diverted or restricted upstream by mines, agriculture, or other land uses to the point where historic flows are not reaching the Estero River due to disconnects in the system.  No surveying will be conducted as part of this delineation.  The delineation shall be accomplished by a one-day field visit to confirm the presence of flow blockages east of I-75 in the Estero River watershed and the relative accuracy of extracted cross-section geometry from the LSECM V2 model.
Model Update 
The Contractor shall incorporate the new LIDAR topographic data, rainfall, cross section and structure data from San Carlos Estates, cross section data from the South Branch of the Estero River (provided by Lee County) into the model update. Data from the Estero River, Halfway Creek, Spring Creek, Imperial River and the Kehl Canal, at a minimum, will be used in the calibration.
Deliverables for Task 1
A technical report shall be submitted describing the simulation algorithms and input data processing, calibration of the model, sensitivity analyses of simulation, problems encountered during the calibration and verification process. An analytical and graphical summary of calibration results including water balance data and stage comparisons at major structures will be provided.
A draft report will be issued that summarizes the calibration process.  Any edits will be included in the final report issued after the completion of Task 2.
A team meeting will be held after the draft report has been submitted to solicit input and comments from SFWMD and Lee County.

Task 2
Problem Identification and Preferred Alternative Selection
The problem identification and plan formulation portion of the 2009 SLCWP shall be reviewed and updated to reflect work completed to date and any changes resulting from the previous deliverables of Work Order No. 2.  
The alternatives analysis for this Task will consist of a Base Condition, and up to four alternatives as discussed below.  The purpose of the alternatives will be to satisfy the following objectives:
· Reduce peak flow stages in Halfway Creek to levels established in the 1999 South Lee County Watershed Plan;

· Reduce peak flows during the 25- and 100-year design storms to the Imperial River;

· Increase peak flow discharges to the Estero River without causing flooding problems in the Estero River (North and South Branches);

· Increase base and flood flows in the Spring Creek watershed to allow for conveyance of runoff from east of I-75 as long as that increased flow results in overall lower peak stages in San Carlos Estates.
· Increase detention east of I-75 in the Density Reduction/Groundwater Resource Area to reduce peak flows to the Imperial River, augment groundwater recharge to public water supply wellfields, and  improve the hydroperiod of wetlands east of I-75
Modeling Alternatives include:
1. Increased flow through Halfway Creek Watershed.  Components of this alternative will consist of: 
a. Using a fixed weir for the Brooks Diversion gate from Halfway Creek to the South Branch Estero River should be evaluated.  This has been previously evaluated in the draft 2009 SLCWP update, but this additional review should offer a verification of the results from the updated model.

b. Open an inflow and outflow connection from Halfway Creek west of Via Coconut Point to Rapallo Lake

c. Removal of exotic vegetation in Halfway Creek west of U.S. 41.  The wooden walkway invert may need to be raised along with excavation of a 100-ft wide flow-way on the north side of Halfway Creek west of U.S. 41 to the existing Fountain Lakes flow-way.

d. Construction of an additional culvert or culverts for Halfway Creek under Via Villagio, if this improvement lowers stages in Halfway Creek east of Via Villagio.

e. Optional: I-75 collection swale interconnect between Estero and Halfway Creek sub basins to simulate predevelopment sheet flow conditions by providing equalization. Over drainage would be eliminated through control structures set at an appropriate elevation. 
2. Improve North and South Branch Estero River conveyance west of I-75.  Components of this alternative consist of: 
a. Removing a portion of the Corkscrew Woodlands RV parking lot and also investigating the high area just east of I-75 at the bridge crossing (Monte Run) at the south end of Corkscrew Village. 
b. Increased conveyance through removal of exotic vegetation in the South Branch of Estero River.
c. Removal of any flow blockages in the North Branch of the Estero River.
d. Optional: I-75 collection swale interconnect between Estero and Halfway Creek sub basins to simulate predevelopment sheet flow conditions by providing equalization. Over drainage would be eliminated through control structures set at an  appropriate elevation. 
3. Increased conveyance in the Spring Creek watershed and connection of wetlands east of I-75 to the headwaters of Spring Creek.  Components of this alternative could consist of:

a. Replacement of the existing San Carlos Estates weirs with overflow gates that would have a lower control elevation during major floods.  
b. Another potential conveyance route is through the abandoned golf course east of San Carlos Estates.

c. Any portion of Alternatives 1 and 2 that are beneficial to increasing conveyance in Halfway Creek and/or the South Branch Estero River
4. Increase detention east of I-75 with the objective of lowering peak flows to Halfway Creek and the Imperial River for the 25- and 100-year design storms.  Components of this alternative could consist of:
a. Detention east of I-75 in the headwaters of the Imperial River watershed.

b. Detention east of I-75 in the headwater of Halfway Creek and South Branch Estero River

c. Additional detention in other locations suggested by Lee County and/or SFWMD

Deliverables for Task 2
The deliverables for Task 2 will include a detailed description of the findings on hydrologic-hydraulic performance of the existing water management facilities in the region. The hydraulic summary should describe the performance of existing waterways and water control systems, stage storage discharge characteristics, and water surface profiles under the 5, 10, 25 and 100 year recurrence interval peak flow conditions. The consultant shall provide tabular and graphical summaries of the runoff hydrographs. The current level of service for each major flow way shall be determined as well as recommended improvements to achieve the next higher level of service should be identified. The report will include a preferred set of recommendations to improve flow for the study area. The recommendations should be prioritized.
The report recommendations should also provide dry- and wet-season control elevations for the east side of I-75 and/or a recommendation to address the east side of I-75.  The report may have  set recommendations with  specific numbers, or  state that there needs to be a set recommendation eventually designated for the east side of I-75.  
A draft and final report, consisting of modifications and updates to the 2009 SLCWP update deliverables, will be issued at the completion of Task 2.  A public meeting will be held in between the draft and final report to solicit public input.
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