13. FUTURE CONDITIONS HYDROLOGY & HYDRAULICS

FUTURE CONDITIONS HYDROLOGIC CHARACTERIZATION:
For future conditions hydrology of the study watersheds, two different development scenarios (Case A and Case B) were established by Lee County.


Case A:
1 home in 10 acres in unincorporated areas.


1 home in 0.25 acres in incorporated areas that have already been cleared.


1 home in 0.50 acres in incorporated areas that have not yet been cleared. 


Case B:
1 home in 2.50 ac in unincorporated areas.


1 home in 0.25 acres in incorporated areas that have already been cleared.


1 home in 0.50 acres in incorporated areas that have not yet been cleared. 

It was decided that these future conditions landuse scenarios would be incorporated in the model as Directly Connected Impervious Areas (DCIA) for each subbasin with the same runoff curve number and time of concentration values as in the 2004 existing conditions model. No development was assumed for those subbasins under State-owned lands.  Tables 13.1 and 13.2 give the DCIA calculations for future landuse conditions Case A and Case B.

FUTURE CONDITIONS MODEL SIMULATIONS

The 2004 exiting conditions model was modified to incorporate the subbasin DCIA values to develop the future landuse conditions models. Model simulations were carried out using the same design storms as explained in Section 4.8. Tables 13.3 through 13.6 give the summary of node maximum stage conditions and link maximum flow conditions for selected nodes along Burnt Store Road and Old Burnt Store Road for future landuse conditions Case A and Case B for all design storm events.

FUTURE CONDITIONS LEVEL OF SERVICE FOR ROADWAY FLOODING

Based on the results provided in Tables 13.3 through 13.6, future conditions level of service deficiencies for future landuse conditions Case A and Case B are summarized in Table 13.7. This table indicates that there is 4.10-inches of roadway flooding in Durden Creek Main culvert at Burnt Store Road. The flood stage increased from the edge of pavement elevation of 11.60’ to a maximum stage of 11.94’; the flood stage stayed at 11.94’ for a total period of 9 hrs and dropped back to the road elevation after 30 hrs. Roadway flooding depth of 4.30-inches was simulated at Culvert #6 at Burnt Store Road, with the flood stage increasing from the edge of pavement elevation of 9.50’ to 9.84’. The flood stage stayed at 9.84’ for one hour and dropped back to the road elevation in 20 hrs. Thus the roadway level of service criterion is not met at these two culverts along Burnt Store Road for both future landuse conditions.

FUTURE CONDITIONS FLOODPLAIN MAPPING

The floodplain maps for the future landuse conditions for the 25-yr, 72-hr and the 100-yr, 72-hr design storms were digitized in ArcGIS software for both Case A and Case B to determine the difference in flooding conditions compared to the existing conditions. Figures 13.1 through 13.4 show the future conditions floodplain maps for both design storms. The difference between the existing conditions node maximum stages and the future conditions node maximum stages are provided in Tables 13.8 and 13.9. These tables show that the maximum stage difference in the study watersheds is in the range of 0.15’-0.16’ for both future landuse conditions Case A and Case B.

CONCLUSIONS

1. Two development scenarios were considered in the study watersheds to define the future landuse conditions. No development was assumed for those subbasins under State-owned lands. Each development scenario was translated into a DCIA percentage for each subbasin and represented in the ICPR model.

2. Future conditions ICPR models were developed using the 2004 existing conditions model by incorporating the DCIA values.

3. Simulations of the selected design storms by the future conditions model indicate that the roadway level of service criterion was not met at Culvert #3 and Culvert #6 along Burnt Store Road as in the existing conditions.
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