14. WATER QUANTITY MODEL - PROPOSED IMPROVEMENTS

PROPOSED IMPROVEMENT ALTERNATIVES:

The roadway level of service criterion was not met at Culvert #3 and Culvert #6 along the Burnt Store Road in the existing conditions. Improvement alternatives were specifically proposed to divert water from these culverts south to Gator Slough canal.

· Lee County is planning to expand Burnt Store Road to a 4-lane highway and eventually to a 6-lane highway in the study area.  This expansion is proposed to utilize the entire 200-ft wide right-of-way.  Hence 200’ culvert lengths were considered as the proposed conditions.

· City of Cape Coral had previously studied the effect of raising two weirs along Gator Slough by 1-ft to store more fresh water within the canal system and obtained a construction permit from SFWMD for this improvement. This has not been constructed till now; but these improvements to be constructed by City of Cape Coral were considered for the proposed conditions.

· During the field investigations, a significant obstruction was identified in Durden Creek Main channel west of Burnt Store Road. Broken concrete structures have been dumped in the channel within a private property to a depth of approximately 5-ft. This obstruction affects the conveyance capacity of the channel significantly. This obstruction should be removed to provide proper channel conveyance. Discussions with SFWMD indicate that removal of this obstruction will be considered as routine maintenance and a permit would not be required. Removal of this obstruction was considered as one of the proposed improvement alternatives.

· Maintenance of Burnt Store Road by removing sediment and trash accumulation was considered as a proposed improvement alternative. This was represented in the model by removing the bottom clip obstructions at respective Burnt Store Road culverts.

· Since the roadway level of service was not met at Culvert #3 and Culvert #6 along Burnt Store Road, expansion of these culverts were considered as proposed improvement alternatives. The existing triple 48-inch HDPE pipes at Culvert #3 are not sufficient to convey floodwaters across Burnt Store Road without causing roadway flooding. An additional culvert was considered at this crossing as a proposed alternative. Three options were evaluated for this additional culvert from 36-inch to 48-inch size.

· Culvert #6 consists of 4-24” RCPs in the existing conditions. This culvert was upsized to be 4-30” RCP pipe culvert as one of the improvement alternatives.

· Improved conveyance of floodwaters through the side ditch along the east side of Burnt Store Road is important. If the proposed roadway expansion will utilize the entire 200-ft right-of-way, additional right-of-way or easement must be obtained on the east side of Burnt Store Road to provide equivalent conveyance capacity. The existing side ditch is generally shallow with depths of up to 1-ft and with an average bottom width of 6-ft. An expanded side ditch was considered as a proposed improvement. There is no direct connection between Durden Creek Main culvert (Culvert #3) and Greenwell Branch North culvert (Culvert #4).  A 12-ft wide 1-ft deep ditch was considered between these culverts to divert floodwaters to the south. The side ditch from Culvert #4 up to the drop structures located near Gator Slough was expanded to 12-ft and the inverts were lowered by up to 1-ft to provide a positive slope towards the south. The seven side-drains located along the east side ditch south of Culvert #5 were expanded by one additional pipe of the same size as the existing pipe(s). Purchase of right-of-way or drainage easement for a width of 15’ will be necessary to implement this improvement alternative.

· The side ditches on both side of Burnt Store Road connect to the drop structures near Gator Slough. Expansion of the side ditches requires expansion of the drop structures to convey flows to Gator Slough. One drop structure on either side of Burnt Store Road was considered to be expanded to a Type E ditch bottom inlet structure as specified in the Florida Department of Transportation Design Manual. The existing outfall pipes from the drop structures to the headwalls at Gator Slough will be maintained to avoid the construction cost of modifying the Gator Slough headwalls. Expanded drop structures at Gator Slough were considered as one of the improvement alternatives.

· Burnt Store Road is a major north-south connector in this region and is also an evacuation route; hence total elimination of roadway flooding on this important road would be preferable. The existing Burnt Store Road roadway elevations at Culvert #3 and Culvert #6 are not high enough compared to the flood stages on the east side causing frequent roadway flooding on Burnt Store Road. To accomplish this, raising the roadway elevation at Culvert #3 by 6 inches was considered as one of the improvement alternatives along with upsizing the culverts at both locations.

PROPOSED CONDITIONS MODEL SIMULATIONS


Combinations of the proposed improvement alternatives were modeled using ICPR for the study watersheds. Addition of a fourth pipe at Durden Creek Main culvert (Culvert #3) using various pipe size upgrades (36-inch, 42-inch, and 48-inch) along with expansion of the side ditch and side-drains east of Burnt Store Road using the existing road elevation at this culvert did not satisfy the desired level of service for roadway flooding at this location.

Since the seasonal high water elevation is generally within 1-ft below the existing ground surface elevations, deepening the channel west of Culvert #3 would not be permittable due to impacts to adjacent environmental resources. For modeling purposes, a deepened channel along with an additional 48” pipe at Culvert #3 was analyzed without raising the roadway elevation. Though this satisfied the roadway level of service at the culvert, it caused flooding in the areas west of Burnt Store Road within the City of Cape Coral by approximately 0.35-ft. Hence this combination of improvements is not hydraulically feasible, nor permittable.

Storage of floodwaters east of Burnt Store Road using regional detention/retention systems was also considered as a possible improvement alternative. However, due to the proximity of seasonal high water table to existing natural ground elevations, the size of this facility would become inordinately large and unfeasible. Further determination of seasonal high water table elevation using soil borings in the areas east of Burnt Store Road is necessary, and should be considered in the future studies to determine the possibility of regional surface water storage facilities.

Raising the roadway elevation by 6 inches to elevation 12.10’ NGVD 1929 at Culvert #3 along with other improvement alternatives, satisfied the desired level of service for roadway flooding at this culvert. Though the level of service criterion allows roadway flooding for up to 24 hours during the 25-yr, 72-hr design storm event, this combination of proposed improvements totally eliminate roadway flooding at this culvert. Hence raising the elevation of roadway by at least 6 inches should be an important consideration in the design of the expanded Burnt Store Road being considered by Lee County in the study area.

Culvert #6 has 4-24” RCPs in the existing conditions, which are undersized for conveyance of the 25-yr, 72-hr design flood without causing roadway flooding. Expansion of this culvert to a 4-30” RCP culvert along with other improvement alternatives helps eliminate the roadway flooding at this culvert. Elevating the roadway above the existing elevation of 9.70-ft would not be required at this location.

The following list includes all recommended improvement alternatives that would provide the desired level of service for roadway flooding along the entire length of Burnt Store Road north of Gator Slough bridge.

· Remove the obstruction in Durden Creek Main channel downstream of Culvert #3.

· Expand all Burnt Store Road culverts to 200-ft length to match the proposed roadway expansion.

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

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

· 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.

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

· 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’ as shown in the proposed conditions ICPR model.

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

· 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.

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

·  Remove the dense vegetation growth in the side ditches and around culverts along Burnt Store Road.

· 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.

Tables 14.1 and 14.2 provide the peak flood stages for the existing conditions after the removal of the obstruction in Durden Creek west of Burnt Store Road and the proposed improvements as listed above for 25-yr, 72-hr storm event. The maximum rise in flood stage was 0.02-ft during the 25-yr, 72-hr storm event; the rise in flood stage upstream of Culvert #9 was 0.15-ft, but the proposed flood stage is more than 3-ft below the roadway elevation. The proposed improvements cause a maximum of 0.10-ft rise in flood stage east of Culvert #3 during the 100-yr, 72-hr storm event. The rise in stage at Culvert #9 is also 0.15-ft for the 100-yr, 72-hr storm event, but the proposed stage is more than 3-ft below the roadway elevation at this culvert. Increase in stages along the Gator Slough canal from US-41 to the weir just east of Burnt Store Road are due to the rise in weir invert being constructed by the City of Cape Coral, and not due to the proposed improvements recommended in this study. The City of Cape Coral study considered the Gumbel statistical estimates of Gator Slough inflows at US-41, while this study doubled the Gumbel statistical estimates to account for flows not measured by the USGS streamgage. This is the reason for rise in flood stages in Gator Slough canal due to 1-ft rise in Gator Slough weir inverts.

PROPOSED CONDITIONS LEVEL OF SERVICE FOR ROADWAY FLOODING


The proposed improvements eliminate the roadway flooding along the entire length of the expanded Burnt Store Road within the study area during the 25-yr, 72-hr design storm event, meeting Lee County’s desired level of service.

COST ESTIMATE

Table 14.3 provides the Engineer’s opinion of probable construction costs for the recommended improvement alternatives to meet the level of service criterion for roadway flooding in the study area.  The total estimated construction cost is approximately $470,000. This estimate does not include the cost of lengthening or relocation of culverts/drop structures/ditch that are not to be upsized, the cost of raising the roadway elevation at Culvert #3, and detailed survey, engineering design and right-of-way/easement costs.

CONCLUSIONS

1. Several improvement alternatives were considered to meet the desired level of service for roadway flooding along the Burnt Store Road without affecting downstream flood stages.

2. Combinations of the improvement alternatives were modeled using ICPR to assess the roadway flooding extent.

3. Soil survey report indicates that the seasonal high water table is within 1-ft below the existing ground elevations in the study area. Hence the size of retention/detention systems to store floodwaters would become inordinately large and unfeasible in the areas east of Burnt Store Road. 

4. Specific improvement alternatives that have been identified and modeled will eliminate roadway flooding along the expanded Burnt Store Road during the 25-yr, 72-hr storm event.

5. The maximum increase in flood stages due to the proposed improvement alternatives is 0.02-ft for the 25-yr, 72-hr storm event and 0.10-ft for the 100-yr, 72-hr storm event.

RECOMMENDATIONS

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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