16. WATER BUDGET

A water budget analysis of the study area was performed using modeled flows, since there are no observed flow data for any of the study watersheds at Burnt Store Road or west of Burnt Store Road. Since the 25-yr, 72-hr design storm was critical in terms of the level of service for roadway flooding, an analysis of inflow and outflow was performed for this design storm event.

INFLOW


Total drainage area of the study watersheds is approximately 30,965 acres excluding the area of Gator Slough watershed east of US-41. Rainfall depth of the 25-yr, 72-hr design storm event is 10.5-inches in the study area. This provides an inflow of 27,095 ac-ft into the system. In addition to the rainfall, Gator Slough receives inflow at the US-41 culvert and through the west-side ditch along US-41. Based on the Gumbel statistical analysis and considering a multiplication factor of 2 as discussed in Section 12, the total upstream inflow into Gator Slough canal is approximately 122 ac-ft during the 25-yr, 72-hr design storm event at US-41. Yucca Pen Creek, Durden Creek, Greenwell Branch, and Longview Run watersheds do not receive any upstream inflow. Hence the total inflow into the system is approximately 27,220 ac-ft as shown in Table 16.1. Thus the upstream inflow in Gator Slough represents only 0.45% of total inflow. Figure 16.1 graphically represents the inflow into the system.


Significant inter-basin flows occur between the study watersheds mainly because of flat topography. These inter-basin flow paths were represented in the ICPR hydrologic/hydraulic model as weirs. There are also defined channels and swales that act as inter-basin conveyances, especially around Burnt Store Road and west of Burnt Store Road.  The time history of flows through the inter-basin conveyance elements as given by the ICPR model were analyzed and the net inflow into individual watersheds were calculated. These results are also presented in Table 16.1. Approximately 37% of the rainfall volume over the Durden Creek watershed was lost as inter-basin flow to Yucca Pen Creek and Greenwell Branch watersheds. A majority of this loss occurs through channel C-2260B, which is a part of the Cape Coral Canal System west of Burnt Store Road, into Greenwell Branch watershed. The other watersheds gain a net positive inflow because of inter-basin flows (Table 16.1).

WATER BUDGET


The outflow from individual watersheds into Matlacha Pass/Cape Coral Canal System was determined from the modeled flows obtained by ICPR simulation of the 25-yr, 72-hr design storm event. Final outflow volume ranges from 1,343 ac-ft from Longview Run watershed to 6.863 ac-ft from Gator Slough watershed. The remainder of the total inflow is lost as infiltration into the soil or still within the system as surface storage at the end of the 300-hr simulation period. The percentage of outflow ranges from approximately 60% to 80% of the total inflow into the individual watersheds (Table 16.1). Considering the entire study area, the total outflow from the system is approximately 18,200 ac-ft or about two-thirds (66.8%) of the total inflow into the system.  This is equivalent to an average runoff of approximately 7-inches from the entire study area. One-third of the total inflow into the entire study area is either lost as infiltration or stored within the system. A prolonged simulation should increase the outflow at the expense of system storage. Figure 16.1 shows a graphical representation of water budget for the study area for the 25-yr, 72-hr design storm event.

CONCLUSIONS

1. A water budget analysis of the study area was performed using the 25-yr, 72-hr design storm event modeling results.

2. The total inflow into the system is approximately 27,220 ac-ft. Only 0.45% of this inflow volume is through the upstream inflow into Gator Slough at US-41.

3. Significant inter-basin flows occur between the study watersheds mainly because of flat topography.

4. There is a net loss of about 37% of the total rainfall volume from Durden Creek watershed due to inter-basin flows. The remaining four watersheds gain a net positive inflow due to inter-basin flows.

5. Outflow from individual watersheds ranges from approximately 60% to 80% of their respective total inflow.

6. The total outflow from the entire study area is approximately 18,200 ac-ft or about two-thirds (66.8%) of the total inflow into the system.

7. One-third of the total inflow into the entire study area is either lost as infiltration into the soil or stored within the system at the end of the simulation period.
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