17.  STUDY RECOMMENDATIONS

The recommendations of this master plan study for surface water management in the Northwest Lee County watersheds are summarized below.

1. Gator Slough basin drains a significant area east of US-41. It is also interconnected with the Cape Coral canal system. Since the areas east of US-41 and the interconnections were studied indirectly in this study, an integrated study and model development that will include the entire drainage area and the entire Cape Coral Canal System is recommended.

2. Since the topographic contour information available for the study area is dated 1990-91 and significant differences were noted between the contour maps and the 2003 aerial photographs, development of new topographic data is recommended for the study area.  This can be accomplished with the cooperation of South Florida Water Management District, City of Cape Coral, and Charlotte County. New technologies such as LIDAR are used elsewhere in Florida to develop elevation data for large areas. For example, Southwest Florida Water Management District is currently developing a District-wide elevation data using LIDAR. Such technologies should be used to develop new topographic contours of Northwest Lee County region for future studies.

3. GIS is playing a key role in several disciplines including water management to store, analyze, and manipulate spatial data. The GIS database of the study watersheds created in this study should be developed further to include other relevant watershed information. Digitization of data in other formats including hardcopy maps is important. Such a GIS database will serve as a valuable tool for water resources managers. Since the Northwest Lee County GIS database has been developed using the Lee County GIS standards, this database could be integrated seamlessly with other County-wide water resources GIS data as well as data from other County departments.

4. The GIS database of the Northwest Lee County region should be continuously updated to reflect the developments and changes within these watersheds to aid in efficient management of water resources in this region.

5. The field survey conducted for this study is limited in scope. Detailed survey should be performed for the engineering design of the proposed improvements and any future studies focused on specific watersheds.

6. Since there are significant differences between the contour maps available for the study area and the latest aerial photographs, updated topographic data should be used to refine the watershed/subbasin boundaries delineated in this study.

7. Coordination with the owners of the private properties east of Burnt Store Road in Lee County and west of Burnt Store Road in the City of Cape Coral will be necessary for obtaining additional right-of-way or drainage easements, if required, for roadway expansion/flood control/water quality improvement projects.

8. Utilization of the excess capacity of the perimeter spreader waterway system and the Cape Coral canal system for diverting the flows generated east of Burnt Store Road should be studied with the cooperation of the City of Cape Coral. An integrated hydrologic/hydraulic model that will include the five watersheds considered in this study as well as the Cape Coral canal system basins should be developed as part of the future studies.

9. Since there are several wetlands in the study area, especially east of Burnt Store Road, impacts to the wetlands should be a consideration in constructing surface water improvement projects. Formal determination of jurisdictional wetland boundaries within the project areas with the cooperation of SFWMD should be considered.
10. Purchase of additional right-of-way or drainage easements is recommended if the entire 200-ft right-of-way will be utilized for roadway expansion.

11. Development of the roadway expansion plan and improvements to surface water conveyance elements should be closely coordinated among Lee County departments as well as the City of Cape Coral.

12. Determination of accurate seasonal high water elevations through site-specific soil borings is recommended for the engineering design of flood control/water quality improvements such as wet and dry detention ponds in areas east of Burnt Store Road.

13. The hydrologic/hydraulic modeling was accomplished using ICPR Version 2.2 in this study. Version 3.0 of ICPR was released in 2003; further developments of the software will be on Version 3.0. Several local governments and agencies have converted their older ICPR models to Version 3.0.  The watershed model developed as part of this study should be converted to ICPR Version 3.0 in future master plan studies.

14. ICPR should be used as the model of choice for future studies for consistency.

15. The Cape Coral canal system model was developed using SWMM by the City of Cape Coral. An integrated study of Northwest Lee region and City of Cape Coral canal system should be based on a single integrated model of the entire surface water drainage system. Conversion of the Cape Coral canal system model from SWMM to ICPR Version 3.0 and integration with the Northwest Lee County model is recommended. Cooperation with the City of Cape Coral is necessary for this task.

16. Runoff curve numbers of subbasins developed in this study should be updated as future developments and other landuse changes occur in the study area.

17. Time of concentration for individual subbasins developed in this study should be updated as more detailed topographic data becomes available.

18. The GIS inventory of the conveyance elements developed in this study should be continuously updated. When an integrated study of Northwest Lee region and Cape Coral canal system is performed, this GIS inventory should be expanded to include other conveyance elements within the canal system.

19. A regular maintenance program should be developed and implemented for the Burnt Store Road control structures. This program should include removal of trash accumulation, sedimentation, and vegetation growth at periodic intervals to maintain the full conveyance capacity of the control structures and channels.

20. Damages to the existing structures should be repaired.

21. Eroded riprap should be repaired to maintain the structural integrity of the culverts.

22. Bank stabilization is necessary on the downstream side of Culvert #5.
23. More investigations on the hydraulics and conveyance within Subbasins LV-2 and LV-3, the effect of the existing mine pits, and interconnects between Burnt Store Road side ditch should be carried out to further refine the model.
24. The USGS streamgage located east of US-41 in Gator Slough canal does not account for all the flows west of US-41. This streamgage should be moved from its current location to approximately 500’ downstream of US-41 culvert. This is essential to properly monitor the total flow in Gator Slough canal. 
25. Since there is only one raingage available for the entire study area, installation of a weather station in the vicinity of Burnt Store Road is recommended to aid in future studies.

26. Future developments within the unincorporated areas of Lee County east of Burnt Store Road should be required to provide treatment for 1-inch of runoff generated from the developed areas through wet or dry retention/detention systems as the BMPs.

27. Accurate determination of the seasonal high water tables in the areas where these BMPs will be located is necessary for the proper design of these treatment systems.
Proposed Improvements:

1. Remove the obstruction in Durden Creek Main channel downstream of Culvert #3. Based on discussions with SFWMD, this is considered to be a maintenance activity and would not require a permit.

2. Increase the length of all cross-drains along Burnt Store Road to 200-ft to match the proposed roadway expansion.

3. Upsize Culvert #3 to a 4-48” HDPE culvert, using the existing pipe inverts.

4. Upsize Culvert #6 to be a 4-30” RCP culvert, using the existing pipe inverts.

5. Provide a 1-ft deep side ditch with 12-ft bottom width along the east side of Burnt Store Road, from Culvert #3 to Culvert #4, for approximately 2,700-ft.

6. Provide the equivalent of the existing side ditch conveyance on either side of the expanded Burnt Store Road.

7. Expand the bottom width of side ditch along the east side of Burnt Store Road by 6-ft from Culvert #4 to the drop structures immediately north of Gator Slough canal for a length of approximately 16,000-ft. Lower the inverts of this side ditch by up to 1-ft as shown in the proposed conditions ICPR model.

8. Upgrade the side drains east of Burnt Store Road south of Culvert #5 using one additional pipe of the same size and material.

9. Modify the drop structures D-5180B and D-5190B on both sides of Burnt Store Road at Gator Slough to a Type E Ditch Bottom Inlet as per Florida Department of Transportation Design Manual.

10. Remove all sedimentation and trash accumulation in the Burnt Store Road culverts north of Gator Slough canal.

11. Remove the dense vegetation growth in the side ditches and around culverts along Burnt Store Road. 
12. Raise the elevation of the roadway by a minimum of 6 inches at Durden Creek Main culvert (Culvert #3), as part of the proposed roadway expansion.
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