11. CONVEYANCE ELEMENTS

CONVEYANCE ELEMENTS

An inventory of all existing conveyance elements such as culverts, weirs, and drop structures within the study area was developed as a GIS database to aid in developing the hydraulics part of the model. Table 11.1 provides the inventory of conveyance elements including inverts, lengths, diameters/dimensions, and materials.

CHANNEL CROSS-SECTIONS

Channel cross-sections were obtained from the field survey. Fourteen cross-sections were surveyed in the extensive areas east of Burnt Store Road. These cross-sections represented the shallow flow paths such as vehicular access dirt ways that act as “conveyance channels” and extend for thousands of feet. The photographs given below show a typical shallow flow path of vehicular access way acting as a “conveyance channel.” These cross-sections were smoothed to represent a defined channel to maintain a reasonable conveyance.
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A Typical Shallow Flow Path/Vehicular Access Way Acting as a “Conveyance Channel”
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Vehicular Access Way East of Burnt Store Road Acting as a “Conveyance Channel”

BURNT STORE ROAD CULVERTS

Burnt Store Road acts as the ridgeline for the east-west flow from the vast unincorporated Lee County areas on the east. There are eight culvert crossings under Burnt Store Road north of Gator Slough bridge, and four drop structures on the side ditches next to Burnt Store Road at Gator Slough. These culverts and drop structures convey all the eastern flow across Burnt Store Road. Some of these culverts appear to be undersized for the flows generated by large rainfall events, resulting in significant roadway flooding.

Brief description and photographs of these culverts and drop structures north of Gator Slough are provided below.

Culvert #1 – Yucca Pen Creek at Burnt Store Road: This is the northern most culvert of the study area located approximately 0.85 miles south of the Lee-Charlotte county line. This is a double 7-ft x 10-ft concrete box culvert. There is some minimal sedimentation within the channel upstream and downstream of this culvert and the channel has minimal vegetation growth.
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Culvert #1 – Yucca Pen Creek at Burnt Store Road

Culvert #2 – Durden Creek North Branch at Burnt Store Road: This is a double 30-inch RCP culvert crossing in the northern branch of Durden Creek. This branch joins the main channel of Durden Creek west of Burnt Store Road at NW 34th Avenue. Culvert #2 is located approximately 0.57 miles south of Culvert #1.
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Culvert #2 – Durden Creek North Branch at Burnt Store Road

Culvert #3 – Durden Creek Main at Burnt Store Road: This is a triple 48-inch HDPE pipe culvert crossing in the main channel of Durden Creek. This culvert is located approximately 0.31 miles north of the intersection of Durden Parkway at Burnt Store Road. This was previously a 3-ft x 10-ft concrete box culvert which was replaced with HDPE pipes following the failure of the box culvert during a major rainfall event in June 2003.
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Culvert #3 – Durden Creek Main at Burnt Store Road

Culvert #4 – Greenwell Branch North at Burnt Store Road: This is a 4-24” RCP culvert crossing in the northern branch of Greenwell Branch. This culvert is located approximately 0.19 mile south of the intersection of Durden Parkway at Burnt Store Road. This culvert is located across the Kodii Mine pit and is north of the Fire Station. The downstream side headwall of this culvert is made of “cement bag riprap” and is damaged as shown in the photograph below. Severe sedimentation and trash accumulation has occurred in the pipes, thereby significantly reducing the flow capacity.
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Culvert #4 – Greenwell Branch North at Burnt Store Road
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Culvert #4 – Greenwell Branch North at Burnt Store Road

Culvert #4 – Downstream Side Headwall

Culvert #5 – Greenwell Branch Main at Burnt Store Road: This is a 4-24” HDPE pipe culvert crossing in the main channel of Greenwell Branch south of the Fire Station. This culvert is located approximately 0.57 miles south of Culvert #4.  This was previously a 4-24” RCP culvert and was replaced with HDPE pipes after the June 2003 rainfall event. This culvert discharges directly into the Cape Coral canal system. Severe erosion of the rubble riprap was observed at this culvert on the upstream and downstream sides.  Erosion and failure of the northern bank was also observed on the downstream side as shown in the photographs below.
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Culvert #5 – Greenwell Branch Main at Burnt Store Road
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Culvert #5 – Downstream Face
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Culvert #5 – Failure of Bank on the Downstream Side

Culvert #6 at Burnt Store Road: This is a 4-24” RCP culvert across the Lee County Mine. This culvert joins the east and west side ditches running parallel to Burnt Store Road. This culvert is located approximately 1 mile south of Culvert #5. Roadway flooding occurs at this culvert during major rainfall events. Significant sediment accumulation has occurred at this culvert.
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Culvert #6 at Burnt Store Road

Culvert #7 at Burnt Store Road: This is double 30-inch RCP culvert joining the east and west side ditches running parallel to Burnt Store Road across the Lee County Mine. This culvert is located approximately 0.6 mile south of Culvert #6. Minimal sedimentation was observed at this culvert.
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Culvert #7 at Burnt Store Road

Culvert #8 at Burnt Store Road: This is a 4-36” RCP culvert joining the east and west side ditches running parallel to Burnt Store Road. This culvert is located approximately 0.47 miles north of Gator Slough bridge. Severe sedimentation was observed at the upstream and downstream sides of this culvert that could greatly reduce the conveyance capacity. Dense vegetation growth was observed on the downstream side of this culvert. 
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Culvert #8 at Burnt Store Road

Culvert #9 at Burnt Store Road: This is a 4-ft x 8-ft box culvert crossing located approximately 0.13 miles south of Gator Slough bridge. This culvert discharges directly into the Cape Coral canal system. Some vegetation growth was observed on the upstream and downstream sides of this culvert. 

Culvert #10 at Burnt Store Road: This is a bridge located in Arroz Canal of the Cape Coral canal system approximately 0.18 miles south of Culvert #9. The dimensions of the flow section beneath the bridge are 11-ft x 34-ft.  A concrete weir is located in Arroz Canal approximately 120’ upstream of this bridge.
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Culvert #9 South of Gator Slough Bridge at Burnt Store Road
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Culvert #10 (Bridge) at Burnt Store Road

DROP STRUCTURES


There are four drop structures at the southern end of the side ditches running parallel to Burnt Store Road located immediately north of Gator Slough bridge. These structures convey the flows in the side ditches to Gator Slough canal. Dimensions of the drop structures are given below:

1. D-5180A: Located on the east side of Burnt Store Road. Weir – 44”x52”. Pipe – 1x36”, 38’ long. Weir invert elevation = 3.2

2. D-5180B: Located on the east side of Burnt Store Road. Weir – 36”x48”. Pipe – 1x36”, 34’ long. Weir invert elevation = 3.2

3. D-5190A: Located on the west side of Burnt Store Road. Weir – 48”x75”. Pipe – 34”x53”, 38’ long. Weir invert elevation = 3.0

4. D-5190B: Located on the west side of Burnt Store Road. Weir – 36”x48”. Pipe – 1x36”, 32’ long. Weir invert elevation = 3.0

All these structures are tidally influenced. Gator Slough canal is tidally controlled up to the weir just east of the Burnt Store Road bridge. This has also been reported in the previous Johnson Engineering study of 1991. 

BURNT STORE ROAD SIDE DITCHES

A shallow side ditch runs parallel to Burnt Store Road on the east side throughout its length north of Gator Slough canal except for the section between Durden Creek Main culvert (Culvert #3) and Greenwell Branch North culvert (Culvert #4).  There is a high point between these two culverts on the east side of Burnt Store Road that blocks the north-south flow. On the west side of Burnt Store Road, a shallow side ditch runs from north to south starting from Culvert #6 up to the drop structures just north of Gator Slough canal. The depth of these ditches generally ranges from 1’ to 2’ and the bottom is approximately 6-ft wide. The last stretch of the west side ditch draining to the drop structures is 3’ to 4’ deep for approximately 700-ft. These ditches have been observed to carry high flows during major rainfall events. Dense vegetation growth is observed in some sections of these ditches.

BURNT STORE ROAD SIDE-DRAINS

There are seven side-drains in the east side ditch running parallel to Burnt Store Road at the side streets and driveway connections into the mining area.  Most of them consist of 24” RCPs. Several of these structures are undersized causing localized flooding of the side streets or driveways.  There are four side-drains in the side ditch on the west side of Burnt Store Road conveying the flows southward to Gator Slough canal.

CONCLUSIONS

1. An inventory of all existing conveyance elements in the study watersheds and their characteristics was developed as a GIS database.

2. Typical cross-sections of vehicular access dirt ways acting as channels were obtained from field survey.

3. Burnt Store Road acts as the ridgeline for the east-west flow from the unincorporated Lee County areas on the east.

4. There are eight cross-drain culverts in Burnt Store Road north of Gator Slough bridge. A box culvert and a smaller bridge act as cross-drains across Burnt Store Road between Gator Slough bridge and the intersection of Van Buren Parkway.

5. There are four existing drop structures on the side ditches next to Burnt Store Road at Gator Slough (two on each side).

6. Some of the Burnt Store Road cross-drain culverts appear to be undersized for the flows generated by major rainfall events resulting in significant roadway flooding.

7. Moderate to severe sedimentation and trash accumulation was observed at several Burnt Store Road culverts north of Gator Slough affecting their conveyance capacity.

8. Dense vegetation growth was observed in the channels north and south of Yucca Pen Creek culvert, south of Durden Creek North culvert and Durden Creek Main culvert. Conveyance west of Durden Creek Main culvert is through a stretch of channel of moderately dense vegetation growth.

9. Erosion of the rubble riprap was observed at Culvert #5 especially on the downstream side. Channel bed erosion and bank failure were also observed at this culvert.

10. Headwall damage was observed at the downstream side of Culvert #4.

11. Grates are missing in the drop structures at Gator Slough. Severe trash accumulation limits their conveyance capacity.

RECOMMENDATIONS
1. 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.

2. 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.

3. Damages to the existing structures should be repaired.

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

5. Bank stabilization is necessary on the downstream side of Culvert #5.
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