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1.0 INTRODUCTION

This report is being submitted as the 90% Deliverable III for the Problem Identification and Plan Formulation Task of the South Lee County Watershed Plan Update in accordance with Work Order C-4600000791 WO01-R1 & R2 issued to Boyle Engineering Corporation on October 17, 2008. The report l describes the simulations conducted to identify problems, assumptions made for the simulations, and the initial findings.  It should be noted that additional information was obtained from stakeholders during a February 10, 2009 public meeting.  This additional information was added to the model, the design storms were run again, and this document presents revised peak stages and flows that reflect the additional information. 

2.0 DESIGN STORM ANALYSIS METHODOLOGY
The calibrated model has been used as the basis for the design storm analysis.  After calibration was almost complete, a number of design storm test runs were conducted to make sure that the model was suitable for design storm analysis.  In addition, changes were necessary to account for changes in actual field conditions that have taken place after the end of the calibration period.  The model was modified slightly after these initial design storm tests.  The modifications are summarized below:

· A revised cross section was used at the FPL crossing in Halfway Creek downstream of U.S. 41 since the construction work for that project will be completed prior to the 2009 wet season

· The Orr Road bridge was removed from the model because this bridge was demolished recently

· New surveyed cross section information was added to the model.  The new cross sections were provided by the City of Bonita Beach in Spring Creek downstream of Old U.S. 41 and by Lee County for the South Branch of the Estero River downstream of I-75 and upstream of Sanctuary Road

· Flood codes were added in Spring Creek tributaries in San Carlos Estates to better represent flows  for the larger rainfall events
· An existing lake was added in Halfway Creek downstream of Via Coconut Point so that the base condition model results could be compared to an alternative with an improved connection to the lake.
· The following structures were added in Kehl Canal:  culverts and a weir representing a Poorman’s Pass Road, a weir representing a farm ford downstream of Poorman’s Pass Road, and a culvert and a weir representing Vincent Road.

· Flows were prevented from moving south of the south boundary of new residential developments south of Bonita Beach Road east of I-75.  

· The Estero River configuration at I-75 was modified to be consistent with 1999 aerial photographs and to simulate more realistic flows under the 

I-75 bridge.
· Other minor changes were made to the model to reduce instabilities.
· Modifications were made in San Carlos Estates to better represent conditions when water levels exceed top of bank elevations.

The calibration was checked after completion of these modifications, and the calibration was improved by the modifications.
2.1 1995 Wet Season
A simulation was conducted to evaluate the potential consequences of experiencing rainfall equivalent to the rainfall that fell on the model domain in 1995.  Daily rainfall values from 1995 were copied into the 2006 rainfall database, and the simulation utilized the surface water features (weirs, bridges, culverts, by-pass structures, gates, cross sections) representing current conditions.  The full county-wide DRGR model was run with measured 1995 water levels and flows were used as boundary conditions along the edges of the county-wide model.  One example of this is C-43 flow from Hendry County, which is a boundary for the county-wide model.  The local-scale model was used for this study (see the calibration memorandum for the model domain and a more complete discussion of local-scale model boundaries) with water level boundaries from the county-wide model with 1995 rainfall spliced into the 2006 rainfall file.  Results are presented below in Section 3.    
2.2 5-, 10-, 25-, and 100-Year Design Storms
The design storms were started using initial conditions representing water levels that would be experienced on July 5 for a rainfall condition equivalent to the summer wet season of 1995.  The July 5 water levels from that model run were used for initial conditions for all design storms.  Hourly rainfall values were then used for the design storm runs.  The total rainfall values for each design event are presented below in Table 2-1.  The 5- and 10-year design events have a one-day duration, and the 25- and 100-year events have a three day distribution.  Figure 2-1 presents the distribution of rainfall throughout the events.  

Table 2-1 – Rainfall Totals for Design Storms

	Return Period and Duration
	Rainfall (inches)

	5-year 1-day
	5.0

	10-year 1-day
	6.3

	25-year 72-hour
	11.5

	100-year 72-hour
	15.0
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Figure 2-1 – Rainfall Distributions
3.0 DESIGN STORM RESULTS

This section provides information on peak stages for the 5-, 10-, 25-, and 100-year design storms.  Information on flows is presented in Section 4. 

3.1 5-Year Design Storm

Table 3-1 presents peak stages for the design storms. Yellow highlighting indicates where water levels exceed the bridge deck elevation or a minimum road elevation within a development.  Water levels are generally high, however overtopping of road surfaces is rare.  Overtopped roads are restricted to San Carlos Estates in the Spring Creek watershed and include: 
· Strike Lane ditch at the junction with Stillwell Parkway, 

· Strike Lane at the junction with Tuck Drive (near Moriah Canal)

Table 3-1 – Peak Stages (NGVD) for Design Storms at Key Locations
	Location Upstream of Description
	5yrDS
	10yrDS
	25yrDS
	100yrDS
	 
	 
	 
	

	Branch
	Max WL
	Max WL
	Max WL
	Max WL
	Polygon Name
	Road el
	Min bldg
	Description

	ESTERORIV  9996.00
	6.5
	7.4
	8.5
	9.3
	ER-1
	16
	 
	Sandy Lane Bridge

	ESTERORIV  11439.01
	2.4
	3.3
	4.8
	6.1
	ER-2
	 
	 
	U.S. 41

	ESTEROI75  328.08
	16.1
	16.2
	16.6
	17.2
	ERNB-1
	24.7
	 
	Culvert @ I-75

	ESTERORIV  -330.00
	15.6
	16.3
	16.5
	17.1
	ERNB-2
	23
	 
	 I-75 Bridge

	ESTEROTRIB  8600.00
	16.1
	16.3
	16.7
	17.2
	ERNB-3
	NA
	 
	Detention storage weir

	ESTERORIV  1562.01
	14.3
	15.1
	15.9
	16.4
	ERNB-4
	16.7
	 
	Estero Three Oaks Road

	ESTERORIV  1952.10
	14.3
	15.0
	15.9
	16.3
	ERNB-5
	15.7
	17.2
	Rookery Road

	ESTERORIV  4944.23
	11.0
	12.3
	12.8
	14.1
	ERNB-7
	12.7
	11.2
	Rivers Ford Road

	STONYBROOK  1710.71
	16.6
	16.9
	17.5
	18.2
	ERSB-1
	17.5
	19
	Stonybrook Outfall

	ESTERORIVS  99.00
	16.6
	16.8
	17.2
	17.6
	ERSB-2
	20.7
	 
	I-75 Bridge and Culverts

	ESTERORIVS  4100.00
	11.9
	12.4
	13.6
	14.2
	ERSB-3
	14.6
	 
	Sanctuary Road

	ESTERORIVS  6299.21
	10.1
	11.4
	13.0
	13.9
	ERSB-4
	15
	 
	Three Oaks Bridge

	THREEOAKS  2900.00
	13.7
	14.2
	14.9
	17.3
	ERSB-5
	NA
	 
	Weir in ditch from Brooks to SB ER

	ESTERORIVS  8628.61
	9.7
	11.0
	12.7
	13.7
	ERSB-6
	16
	 
	Corkscrew Road

	ESTERORIVS  9744.09
	9.0
	10.3
	11.9
	13.0
	ERSB-7
	13.2
	 
	Country Creek Dr at Old Oak Pl.

	ESTERORIVS  11155.51
	7.2
	8.2
	9.8
	10.8
	ERSB-8
	10.7
	 
	Country Ck Dr near Split Oak Way

	CORK_RD_75  950.00
	14.1
	15.5
	16.9
	18.1
	ERSB-C1
	22
	 
	I-75 culverts

	CORK_RD_75  3000.00
	13.9
	15.3
	16.8
	18.0
	ERSB-C2
	 
	 
	driveway culverts

	ESTERORIVSE  918.64
	13.5
	14.8
	16.2
	17.6
	ERSB-C3
	 
	 
	Three Oaks Culvert

	HALFWAYUP  5889.11
	14.2
	14.7
	15.4
	16.2
	HC-1
	22
	 
	I-75 Culverts 

	SPRING_HW  5000.00
	15.9
	16.1
	16.4
	16.7
	HC-2
	22
	 
	I-75 Culvert 

	HALFWAYUP  6200.00
	14.1
	14.5
	15.1
	15.8
	HC-3
	NA
	 
	Halfway Cr downstream of I-75 Culverts

	HALFWAYCRDS  10259.19
	13.9
	14.3
	14.9
	15.5
	HC-4
	NA
	 
	Brooks Outfall North weir

	HALFWAYCRDS  11900.00
	13.7
	14.0
	14.5
	15.0
	HC-5
	16.8
	 
	Villagio North Road

	HALFWAYCRDS  12800.00
	13.6
	13.9
	14.4
	14.9
	HC-6
	16.5
	 
	U.S. 41

	HALFWAYCRDS  14100.00
	12.7
	13.1
	13.6
	14.0
	HC-7
	NA
	 
	Boyle 2nd Survey XS

	HALFWAY_S  7450.00
	14.0
	14.3
	14.8
	15.6
	HC-S1
	NA
	 
	Brooks South Weir

	IMPERIAL  4588.00
	10.7
	11.0
	11.7
	12.1
	IR-1
	22.8
	 
	I-75 Bridge

	IMPTRIB75  1591.21
	9.2
	9.8
	10.8
	11.9
	IR-2
	18.8
	 
	I-75

	IMPTRIB75  2739.50
	9.2
	9.8
	10.7
	11.1
	IR-3
	10.5
	 
	Pinecrest Lane

	IMPERIAL  8430.00
	8.0
	8.8
	9.9
	10.6
	IR-4
	12.3
	 
	Bourbonierre Bridge

	IMPERIAL  14107.61
	6.6
	7.4
	8.5
	9.6
	IR-5
	13.3
	 
	Matheson Road

	KEHLCAN  10141.40
	15.4
	15.7
	15.9
	16.3
	KC-1
	16.5
	 
	Poormans Road

	KEHLCAN  15981.27
	15.1
	15.3
	15.6
	15.9
	KC-2
	16
	 
	Vincent Road

	KEHLCAN  20377.30
	14.2
	14.5
	14.9
	15.3
	KC-3
	16
	 
	Kehl Canal at GreenMeadows

	KEHLCAN  30702.10
	13.3
	13.6
	14.0
	14.5
	KC-4
	16
	 
	Kehl-1-Gate

	STRIKELN  4921.26
	13.9
	14.0
	14.1
	14.5
	SC-1
	13.2
	13.5
	Strike Lane at Stillwell Rd

	SPRINGCRSS  1574.80
	9.9
	9.8
	11.0
	12.6
	SC-10
	13
	 
	Old 41 

	SPRINGCRSS  2500.00
	9.9
	9.0
	9.2
	10.4
	SC-11
	14
	 
	RR crossing

	SPRINGCRSS  2900.00
	7.4
	7.4
	8.4
	9.8
	SC-12
	10.7
	 
	New road to Pueblo Bonito Ph III

	SPRINGCRSS  4000.00
	6.6
	6.7
	7.1
	8.5
	SC-13
	8.2
	 
	Countess Lane

	SPRINGCRSS  4700.00
	3.0
	3.3
	4.1
	5.6
	SC-14
	10
	 
	Just upstream of FPL Crossing

	SPRINGCR  4944.23
	2.7
	3.1
	3.9
	5.1
	SC-15
	8.3
	?
	SpringCrSS Confluence with SpringCr

	STRIKELN  10232.94
	13.7
	13.8
	13.9
	14.2
	SC-2
	14.2
	13.5
	Strike Lane at Moriah Lane

	FAIRWAYESTATES  10750.00
	10.2
	10.5
	11.4
	13.1
	SC-3
	13.7
	13.5
	Stillwell Weir

	MORIAHCANAL  2952.76
	10.5
	11.0
	12.1
	13.7
	SC-5
	10.6
	13.5
	Moriah Weir

	SPRINGCR  1139.99
	10.3
	10.9
	11.8
	12.8
	SC-6
	16
	 
	Spring Ck N trib at Old U.S. 41

	SPRINGCR  2362.20
	10.3
	10.9
	11.8
	12.8
	SC-7
	15
	 
	Bernwood Dr

	SPRINGCR  3707.35
	8.4
	8.9
	9.8
	10.3
	SC-8
	13
	 
	FPL crossing

	SPRINGCR  4079.99
	4.6
	5.2
	6.2
	7.5
	SC-9
	7
	 
	Cedar Culvert

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


It is expected that there are multiple locations within San Carlos Estates that experience flooding as there are low-lying wetland areas within San Carlos Estates with nearby roads both north and south of Strike Lane that commonly experience flooding.  According to SFWMD, San Carlos Estates first-floor elevations are higher than the 5-year peak stages. Water surface profiles are presented in Appendix 1.

3.2 10-Year Design Storm

Conditions for the 10-year design storm are similar to the 5-year design storm.  There is one additional flooded road in San Carlos Estates, which is Moriah Lane next to the Moriah Canal upstream of the Moriah Weir.  The peak stage is 11.0 ft-NAVD (12.4 ft-NGVD).  It is likely that there are additional streets that connect to this road that will also experience flooding, such as Papillon, Ponson, and Busy Bee Drives.  The permit records for the Village of County Creek indicate that the minimum first floor elevation for Basin 2 is below the 10-year elevation for the Estero River at chainage 4944 feet.  This is the location of the Rivers Ford Road bridge (the bridge is actually on Halfhitch Lane that connects Rivers Ford Road to Country Creek Drive).  This bridge is located in the Village of Country Creek Estates that is north of Corkscrew Road and west of Three Oaks Parkway.  Water surface profiles are presented in Appendix 1.
3.3 25-Year Design Storm

There are two additional street bridges that will experience flooding during the 25-year design storm.  These bridges are located in the North Branch of the Estero River.  The bridges are: 
· Rookery Circle (just west of Three Oaks Parkway and south of Estero Parkway),  
· Rivers Ford Road (the bridge is actually located on Halfhitch Lane that connects Rivers Ford Road to County Creek Drive).
Water surface profiles are presented in Appendix 1.

3.4 100-Year Design Storm

Flooding of some roads is predicted during the 100-year storm for the Stonybrook development, which is located east of I-75 and south of Corkscrew Road.  This information is consistent with information presented in the permit for that development (Permit No. 36-01685-S).   Minor road flooding is also possible for the Estero River at chainage 11,115 (U.S. 41).  The peak stage at the corner of Strike Lane and Stillwell Parkway in San Carlos Estates is 14.5 ft-NGVD. Further information is needed on first floor elevations in San Carlos Estates to determine if houses will be flooded during the 100-year design storm.
Water surface profiles are presented in Appendix 1.

3.5 1995 Design Storm

This section will be completed later

4.0 DIFFERENCES BETWEEN THIS ANALYSIS AND THE 1999 SLCWP

The section presents a comparison of stages and flows between this 2009 South Lee County Watershed Plan Update and the 1999 SLCWP study.  Overlapping information was available for the following locations. 

· Estero River South Branch at I-75

· Estero River South Branch Corkscrew Road,

· Halfway Creek at US 41,

· Spring Creek at Strike Lane

· Spring Creek South at Old US 41

· Spring Creek @ FPL crossing

· Spring Creek at US 41

· Kehl Canal at Bonita Grande Drive

· Imperial River at Matheson Street Bridge

Differences in flows are shown in Table 4-1 below.

Table 4-1: Comparison of Simulated Flows (cfs) for the 5-, 10-, 25-, and 100-Year Design Storms
	River
	Chainage
	1999 SLC Flood Study
	2009 SLC Update

	
	
	5
	10
	25
	100
	5
	10
	25
	100

	Estero River South Branch at I-75
	252.6
	196
	248
	343
	380
	57
	67
	87
	129

	ER SB Corkscrew Rd,
	8697.5
	196
	243
	340
	378
	224
	301
	434
	478

	Halfway Ck at US 41, 
	12870
	85
	87
	84
	129
	407
	478
	607
	738

	Spring Ck at Strike Lane, 
	14107.6
	32
	43
	78
	103
	231
	268
	343
	412

	Spring Ck South at Old US 41
	1637.1
	59
	79
	145
	189
	260
	323
	410
	549

	Spring Ck @ FPL crossing
	3900
	160
	217
	400
	520
	82
	104
	130
	146

	Spring Ck at US 41.  
	7358.9
	160
	217
	400
	520
	422
	529
	678
	1,082

	Kehl Canal at Bonita Grande Drive
	98.4
	782
	830
	1,205
	1,641
	1,083
	1,256
	1,571
	1,934

	Imperial R at Matheson Street Br
	14291
	939
	940
	1,312
	1,736
	1,352
	1,534
	1,891
	2,361


	River
	Difference, cfs
	Difference, %

	
	5
	10
	25
	100
	5
	10
	25
	100

	Estero River South Branch at I-75
	-139
	-181
	-256
	-251
	-71%
	-73%
	-75%
	-66%

	ER SB Corkscrew Road,
	28
	58
	94
	100
	14%
	24%
	28%
	26%

	Halfway Ck at US 41, 
	322
	391
	523
	609
	378%
	449%
	623%
	472%

	Spring Ck at Strike Lane, 
	199
	225
	265
	309
	623%
	523%
	340%
	300%

	Spring Ck South at Old US 41
	260
	323
	410
	549
	441%
	409%
	283%
	290%

	Spring Ck @ FPL crossing
	-78
	-113
	-270
	-374
	-49%
	-52%
	-68%
	-72%

	Spring Ck at US 41.  
	262
	312
	278
	562
	164%
	144%
	70%
	108%

	Kehl Canal at Bonita Grande Drive
	301
	426
	366
	293
	38%
	51%
	30%
	18%

	Imperial R. at Matheson Street Bridge
	413
	594
	579
	625
	44%
	63%
	44%
	36%


Flow differences were attributed to: 

· the use of a more comprehensive model

· updated data 

· change in channel, land use, and other information

· different antecedent conditions

This study indicates that there is less flow for the South Branch of the Estero River at I-75.  The low flows are likely a result of constrictions in the channel downstream of I-75.  The invert elevation at the I-75 bridge is 12 ft-NGVD, and the surveyed elevation at the channel bottom just downstream of the bridge is 14.6 ft-NGVD.  There is also fill in the floodplain associated with a parking lot for recreational vehicles of residents in Corkscrew Woodlands.  Extensive infestation of Melaleuca is present on the left bank of the South Branch of the Estero River downstream of I-75.  The flow in Halfway Creek at U.S. 41 is predicted to be 738 cfs for the 100 year design storm.   The flow is less than 400 cfs with the FPL cross section that was present prior to implementation of this restoration project.  Peak flows are generally higher in the Imperial River.  This is believed to be due to snagging and clearing of the Imperial River after the 1995 event and elimination of a bridge west of I-75.  

Flows are also significantly less than the 1999 SLCWP for the Emergency by-pass from Halfway Creek to the South Branch of the Estero River.  The design flow from the 1999 plan was 160 cfs, and the 5-, 10-, 25-, and 100-year peak flows from this assessment are 11, 16, 30, and 9 cfs, respectively.
Differences in stages (NGVD) are shown in Table 4-2 below.

Table 4-2: Comparison of Simulated Stages (NGVD) for the 5-, 10-, 25-, and 100-Year Design Storms
	River
	Chainage
	1999 SLC Flood Study
	2009 SLC Update

	
	
	5
	10
	25
	100
	5
	10
	25
	100

	Estero River South Branch at I-75
	252.6
	16.7
	17.7
	18.2
	18.3
	17.9
	18.1
	18.5
	18.9

	ER SB Corkscrew Road,
	8697.5
	9.5
	10.4
	12.2
	13.1
	11.0
	12.3
	14.0
	15.0

	Halfway Ck at US 41, 
	12870
	12.8
	12.8
	12.8
	13.0
	14.9
	15.3
	15.7
	16.2

	Spring Ck at Strike Lane, 
	14107.6
	13.0
	14.3
	15.5
	15.6
	15.0
	15.1
	15.2
	15.5

	Spring Ck South at Old US 41
	1637.1
	10.1
	10.6
	11.4
	11.7
	11.2
	11.1
	12.3
	13.9

	Spring Ck @ FPL crossing
	3900
	5.9
	6.2
	6.8
	7.2
	9.7
	10.2
	11.1
	11.6

	Spring Ck at US 41.  
	7358.9
	2.7
	2.8
	3.3
	3.7
	3.9
	4.2
	5.0
	6.2

	Kehl Canal at Bonita Grande Drive
	98.4
	14.2
	14.3
	15.0
	15.7
	14.5
	14.9
	15.3
	15.7

	Imperial R at Matheson Street Bridge
	14291
	4.7
	4.7
	6.2
	7.7
	7.9
	8.7
	9.8
	10.9


	River
	Difference

	
	5
	10
	25
	100

	Estero River South Branch at I-75
	1.2
	0.5
	0.3
	0.6

	ER SB Corkscrew Road,
	1.5
	1.9
	1.8
	1.9

	Halfway Ck at US 41, 
	2.1
	2.4
	3.0
	3.2

	Spring Ck at Strike Lane, 
	2.0
	0.8
	-0.2
	0.0

	Spring Ck South at Old US 41
	1.1
	0.5
	0.9
	2.2

	Spring Ck @ FPL crossing
	3.9
	4.1
	4.3
	4.3

	Spring Ck at US 41.  
	1.2
	1.4
	1.7
	2.5

	Kehl Canal at Bonita Grande Drive
	0.4
	0.6
	0.3
	0.0

	Imperial R at Matheson Street Bridge
	3.2
	4.0
	3.6
	3.2


Stage differences were attributed to: 

· the use of a more comprehensive model

· updated data include cross sectional survey

· change in channel, land use, and other information

Peak stages are generally higher than for the SLCWP, and the locations with the largest increases in stage are 

· Spring Creek at the FPL crossing (due to exotic vegetation and clogged culverts),  

· Imperial River at Matheson Street Bridge

· Spring Creek at Strike Lane in San Carlos Estates

· Halfway Creek at U.S. 41 (due to a number of factors)
5.0 POTENTIAL MEASURES TO IMPROVE THE DISTRICBUTION OF FLOWS IN SOUTH LEE COUNTY

The problem identification task listed areas of flooding in the South Lee County area.  The ecologic assessment identified wetland impacts east of I-75, and the southern Corkscrew Regional Ecosystem Watershed (CREW) Team has ecologic restoration goals for lands east of I-75 both north and south of Bonita Beach Road.  Water supply planning efforts are also underway to identify additional sources of water to meet the future needs of South Lee County.  These challenges are sometimes conflicting and are sometimes complimentary.  For example, storage of water upstream of I-75 can reduce flooding problems and, within constraints, also provide water for both wetland rehydration and public consumption.  These constraints include:  

· If water is frequently stored at depths greater than normal inundation depth ranges, then ecosystem damage will occur. 
· High aquifer permeability limits the depth of storage if residential communities are nearby the storage area.  Water level rise in an isolated mining pit north of Bonita Beach Road and east of Vincent Road was two feet during Tropical Storm Fay (fall, 2008) and was at similar elevations with Kehl Canal (which is adjacent to the mining pit).  Rainfall on the mining pit was only five inches, which indicates that groundwater seepage is high in the vicinity of Kehl Canal.
· Improving conveyance will be feasible as long as that improved conveyance does not drain nearby wetlands and minimizes direct impact to wetland ecosystems.  This will be a constraint in Halfway Creek west of U.S. 41 where improving conveyance cannot lower dry season water levels in the cypress wetlands.  
Four alternatives will be evaluated with the objective of reducing flooding, improving peak flow distribution, and improving wetland hydration.  These alternatives will consist of multiple components that will together address the multiple challenges in the Estero River, Halfway Creek, Spring Creek, and the Imperial River watershed.

This section presents a range of ideas that address one or more water resources challenges of the study area.  The next section will combine a number (but not necessarily all) of these ideas into four alternatives that will be evaluated using the hydrologic/hydraulic model and the ecologic constraints.
Idea 1: Johnson Engineering, Inc. provided a figure showing some lakes deeded to Lee County downstream of Via Coconut Point Road and upstream of Via Villagio that are disconnected from the Halfway Creek flow-way by a wooden boardwalk. They suggested raising the boardwalk at the upstream and downstream ends of the lake (shown by the red lines in Figure 5-1) to increase conveyance in Halfway Creek.
[image: image2.png]



Figure 5-1 – Connection to the Rapallo Lake North of Halfway Creek and West of Via Coconut Point

Idea 2: Similar to Idea 1, but downstream of U.S. 41. The concept is to dredge out a connection from the wooden walkway to an existing channel on the north side of Halfway Creek that runs along the Fountain Lakes Development.  The location of the improvements and key Halfway Creek features are presented in Figure 5-2.  The wooden walkway may have to be raised to increase conveyance under the walkway.  Additional upstream culverts may be needed at either U.S. 41 and/or Via Villagio.

Idea 3:  Similar to Idea 2, however increase conveyance by removing accumulated sediments, fallen trees, dead brush vegetation, and weedy brush vegetation west of U.S. 41.  The material would be removed along the centerline of Halfway Creek west of U.S. 41 (the red-outline polygon in Figure 5-2) rather than along the north side of the flow-way.  Along with this activity, modify current vegetation management strategies east of U.S. 41.  The current vegetation management strategy east of U.S. 41 allows for stacking of cleared vegetation in stacks (tee-pee style).  This practice complicates downstream maintenance, and the management approach should be modified to remove any cleared vegetation and debris.

Idea 4:  Yearly maintenance needs to be coordinated for critical flow-ways.  Private entities should conduct the clearing where required by permit conditions, and government maintenance programs need to be modified to clear those remaining sections of critical flow-ways.
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Figure 5-2 –  Connection to the Fountain Lakes Channel North of Halfway Creek and West of U.S. 41

Idea 5: Dredge out the emergency bypass channel just east of Three Oaks Parkway from Halfway Creek to the South Branch of the Estero River.  Remove the water quality weir from the bypass channel that is 450 feet south of the South Branch of the Estero River at the Three Oaks Parkway culverts. The water quality weir has the 1.1 foot V-notch opening with the top of the weir at 14.0 ft-NGVD. The 100-year design storm model shows that flow from the Brooks to this branch is less than 50 cfs (the original design flow was 160 cfs).  Replacement water quality treatment facilities will be needed to off-set the loss in storage.  
Idea 6: Make a connection from the new I-75 culverts (currently capped with concrete) to Spring Creek that flows across the north end of San Carlos Estates (Bonita Bill Canal). This canal would have to be expanded, which would require buying parcels in San Carlos Estates. Most of these parcels are undeveloped, and one house would need a new driveway built to it.  The location is shown in Figure 5-3.
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Figure 5-3 –  Increase Conveyance from I-75 to Spring Creek at U.S. 41

Idea 7:  Similar to Idea 5, but route the water under I-75 and then south of San Carlos Estates toward Spring Creek south of the San Carlos Estates Stillwell Canal weir.  This location is at the intersection of Fairway Estates Road south of the Stillwell weir.  Property would have to be acquired from a golf course that was closed as of March, 2009.  The location of this conveyance is also shown in Figure 5-3.  It may be appropriate to combine this with Idea 6 if there is insufficient land available in either route to construct a canal that conveys a peak flow of 160 cfs.

Idea 8:  Clear exotic vegetation from portions of Spring Creek (receives runoff from the Stillwell Canal weir) and the north branch of Spring Creek (that receives runoff from the Moriah Canal weir).  Debris removal is needed in the north Branch from the upstream and downstream sides of the railroad culverts, the FPL culverts, and the Cedar Road culverts.  This area is also shown in Figure 5-3.

Idea 9:  Enlarge culverts in Spring Creek and the north branch of Spring Creek downstream of Old U.S. 41.  The culvert capacity for both of these streams decreases as flows move downstream.  For example the culvert capacity for the north branch of Spring Creek at Old U.S. 41 is 64 square feet and 12.6 square feet at the railroad culverts.  In Spring Creek, the culvert capacity at Old U.S. 41 is 64 square feet and 39 square feet at Countess Lane.  These culverts are also shown in Figure 5-3.  Note that implementation of this idea requires implementation of Idea 8.
Idea 10:  Acquire one or more mining pits (see Figure 5-4) no longer in use in the Density Reduction Groundwater Resource (DRGR) Area, build levees around them, and then utilize pumps to fill the mining pits with excess runoff.  The pumpage rate would be equal to the amount diverted from the Imperial River to Spring Creek, Halfway Creek, and the South Branch of the Estero River.  The stored water would either recharge the aquifer or be used to maintain baseflows during the dry season.  A portion of the stored water could also be removed from the facility and pumped into planned Aquifer Storage and Recovery (ASR) wells.

Idea 11:  Construct a berm or levee from Corkscrew Road east of I-75 from the intersection with Ben Hill Griffin Parkway and Corkscrew Road south to Bonita Grande Drive and the south levee of Kehl Canal, west along the south levee of Kehl Canal, and south along Vincent Road to Bonita Beach Road.  Gates would be installed at the upstream (east) side of the berm to allow baseflow releases during the dry season, higher releases during the wet season, and peak flow attenuation during major storms.  The gates would be opened at the tail end of a major storm to decrease wetland stages east of the gates to optimum late wet season water levels.  Seepage from Kehl Canal to low-lying lands south of Kehl Canal is a major concern with this idea, as SFWMD staff have observed that water levels in an isolated mining pit south of Kehl Canal and east of Vincent Road were the same as Kehl Canal water levels during Tropical Storm Fay.

[image: image5.emf]
Figure 5-4 – Location of Mining Pits East of I-75

Idea 12: Increase conveyance in the South Branch of the Estero River between I-75 and Corkscrew Road.  Flow is restricted due to sediment accumulations, filling of the floodplain, and melaleuca just west of I-75.  Removal of the sediments, fill material and vegetation would increase velocities under I-75, which were very low during Tropical Storm Fay.  Melaleuca and other invasive vegetation are present just down to Three Oaks Blvd, and there is illegal fill in the floodplain upstream and downstream of Three Oaks Blvd.

Idea 13:  Increase conveyance in the North Branch of the Estero River between Alico Road (east of I-75) and River Ford Road in the Village of Country Creek (west of I-75 and north of Corkscrew Road).

Idea 14:  Improve wetland hydroperiods in CREW lands north of Kehl Canal (east of I-75) and restore flows from CREW lands north of Bonita Beach Road to wetlands between Bonita Beach Road and the Cocohatchee Canal in Collier County.  Possible components of this idea are:

· Construction of canal blocks in Kehl Canal upstream of Poorman’s Pass Road.

· Delivery of flows to wetlands south of Bonita Beach Road

· Modification of Kehl Canal gate

· Either removal or raising the elevation of north-south roads upstream of the Kehl Canal gate.

As with Idea 11, implementation of this idea is constrained by flood protection needs for residential lands between Bonita Beach Road and Kehl Canal. 

6.0
RECOMMENDED ALTERNATIVES TO BE EVALUATED IN GREATER DETAIL
The following four alternatives are recommended for further evaluation.  These alternatives are based on a combination of ideas listed above in Section 5.0 and are intended to address the range of challenges in South Lee County.  

Alternative 1 – Five new culverts under I-75 to Halfway Creek, improvements in Halfway Creek conveyance and bridge/culvert replacements for areas with existing flooding. 

This alternative is a combination of Ideas 1, 2, 4, 5, 8, 9, 12, and 13 (and 14?).  It is intended to achieve the target Halfway Creek flows listed in Amendment 1 of the 1999 SLCWP.  This alternative includes opening of the existing five 60-inch culverts under I-75 in the Halfway Creek watershed.  This alternative is also intended to provide adequate 100-year capacity for River Ford Road bridge in the North Branch of the Estero River and to improve a number of bridges/culverts in the Spring Creek watershed to be identified in the Alternatives Analysis. 

Alternative 2 – Improve conveyance to the North and South Branches of the Estero River, improve conveyance in downstream Halfway Creek to lower peak stages while maintaining existing flow capacities, and restore flows to Cocohatchee Canal.

This alternative maintains existing flows in Halfway Creek from I-75 to Three Oaks Parkway, and reduces peak flood stages in Halfway Creek, and improves conveyance in the Estero River watershed, and restores flows to Cocohatchee Canal.  This alternative assumes implementation of ideas 1, 2, 4, 5, 8, 9, 12, 13, and 14.  This alternative does not include opening of the five 60-inch culverts under I-75 in the Halfway Creek watershed.

Alternative 3 – Improve conveyance to Spring Creek, improve conveyance in downstream Halfway Creek to lower peak stages while maintaining existing flow capacities, and restore flows to Cocohatchee Canal.

This alternative maintains existing flows in Halfway Creek from I-75 to Three Oaks Parkway, and reduces peak flood stages in Halfway Creek, and improves conveyance in the Spring Creek watershed from I-75 to U.S. 41, and restores flows to Cocohatchee Canal.  This alternative assumes implementation of ideas 1, 2, 4, 5, 6 and/or 7, 8, 9, 13 (partial), and 14.  This alternative does not include opening of the five 60-inch culverts under I-75 in the Halfway Creek watershed.  Improvements in the North Branch of the Estero River are restricted to providing safe conveyance of existing peak flows.

Alternative 4 – Increase detention east of I-75 to reduce peak discharges to the Imperial River.  Reduce flooding problems in the Estero River, Halfway Creek, and Spring Creek without increasing peak flows.

This alternative assumes the construction of a detention facility in one or more mining pits east of I-75 (Idea 10).    Improvements will be made in the North Branch of the Estero River, Halfway Creek, and Spring Creek to provide safe conveyance of existing peak flows.  This alternative assumes the implementation of ideas 1, 2, 4, 5, 8, 9, 10, 13 (partial), and 14.

Appendix 1 – Flood profiles (NOTE: THE SPRING CREEK PROFILE IS BEING UPDATED)
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[image: image9.emf]Halfway Creek 25yr DS Water Surface Profile
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