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1.0 .ŀŎƪƎǊƻǳƴŘκLƴǘǊƻŘǳŎǘƛƻƴ 

1.1 Project Purpose 

J-Tech was selected for the completion and delivery of the Corkscrew Watershed Initiative (CWI) Project. 

The Notice to Proceed was established for this project on March 1, 2024. The objective of the CWI Project 

is to develop a comprehensive strategy to achieve ecological restoration of the Corkscrew Watershed by 

improving wetland hydroperiods and natural flows, without increasing flood risk in nearby flood-prone 

areas and without adversely impacting the water supply and water management needs of the Corkscrew 

Watershed. The objective will be accomplished through a public planning process that engages and 

involves key partners, stakeholders, and the public. The project will identify viable short-term and long-

term strategies to achieve the CWI Project objectives. The proposed restoration alternatives will be cost-

effective, feasible, and resilient. The CWI Project will consider population growth, land development, and 

climate change, including sea level rise and future rainfall. This project aligns with the mission of the South 

CƭƻǊƛŘŀ ²ŀǘŜǊ aŀƴŀƎŜƳŜƴǘ 5ƛǎǘǊƛŎǘΩǎ όSFWMD) Big Cypress Basin (BCB) 2023ς2028 Strategic Plan and will 

contribute to the resiliency of the Big Cypress Watershed. 

1.2 Project Background and Scope of Work 

The CWI Project boundary encompasses southern Hendry County, northern Collier County, and southern 

Lee County as shown in Figure 1-1. The project area is comprised of rivers (Imperial and Estero), creeks 

(Halfway and Spring), and wetland sloughs/swamps (Flint Pen Strand and Upper Corkscrew Swamp) within 

the Estero Bay Basin Watershed in southern Lee County and the Cocohatchee Canal/River Basin and 

Golden Gate/Naples Bay Watershed in northern Collier County. The initial project planning area was 

broadened beyond what may be considered an effective area to ensure thorough consideration of 

vulnerable communities and ecosystems. 

Previous studies and monitoring documented reduced hydroperiods and increased water level recession 

ǊŀǘŜǎ ƛƴ !ǳŘǳōƻƴΩǎ /ƻǊƪǎŎǊŜǿ {ǿŀƳǇ {ŀƴŎǘǳŀǊȅ ό/{{Τ ƻǿƴŜŘ ŀƴŘ ƳŀƴŀƎŜŘ ōȅ bŀǘƛƻƴŀƭ !ǳŘǳōƻƴ {ƻŎƛŜǘȅύΣ 

a critically important ecosystem, within the past 60 years (Clem and Duever, 2019). This three-year 

planning CWI Project (2024ς2027) is funded by the BCB and builds upon previous efforts to determine 

potential causes of the shortened hydroperiod documented at the CSS. The CWI PROJECT will develop and 

evaluate restoration alternatives that address the purpose and needs of the CSS. The Technical Working 

Group (TWG) is the project planning team, and is comprised of SFWMD staff, representatives of local 

governments in the region, and others with responsibility for the management of the Corkscrew 

Watershed. TWG participants are those with expertise in the Corkscrew Watershed and the ability to fund 

and implement projects in the CWI Project area. Collectively, representatives of the City of Bonita Springs, 

Collier County, CSS, Corkscrew Regional Ecosystem Watershed (CREW) Land & Water Trust, Lee County, 

SFWMD, and Village of Estero make up the TWG. The TWG will provide guidance to the SFWMD Project 

Manager responsible for administering the contract and acting as the liaison between the TWG, the CWI 

Project Consultant (J-Tech), and the SFWMD Project Development Team (PDT). 

The CWI Project work plan was finalized on July 1, 2024, and includes a detailed history of work on the 

project that has been completed to date by the SFWMD and TWG member organizations (Deliverable 

1.2.2: Final CWI Work Plan July, 1, 2024).  
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Figure 1-1. Corkscrew Watershed Initiative Project Area 
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The work plan also identifies the various tasks and deliverables that will be completed as part of the CWI 

Project. In summary, the CWI Project tasks include the following: 

Task 1 ς Project Coordination (on going) 

Task 2 ς Information Collection and Review and Site Reconnaissance (completed) 

Task 3 ς Develop Performance Measures and Metrics (completed) 

Task 4 ς Refine Project Area (completed) 

Task 5 ς BCB Model Refinement (completed) and Existing Conditions Model (completed) 

Task 6 ς Develop Initial List of Potential Ecologic and Hydrologic Restoration Projects 

(completed) 

Task 7 ς Future Baseline and Alternative Conditions Models Development/Evaluation (in 

progress) 

Task 8 ς Develop Final Project Matrix Including Project Goals, Cost and Regulatory Requirements 

Task 9 ς CWI Public Planning Project Report, Conceptual Plan(s) and Funding Summary Memo 

1.3 Document Structure 

This Draft Future Conditions Model Report meets the deliverable requirements of Task 7.1.2. This 

document includes the following technical sections: 

¶ 2.0 ς Overview and Objective of the Future Conditions Model (FCM) 

¶ 3.0 ς FCM Model Development 

¶ 4.0 ς Overview of Performance Measures and FCM Results 

¶ 5.0 ς Summary and Discussion 
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2.0 hǾŜǊǾƛŜǿ ŀƴŘ hōƧŜŎǘƛǾŜ ƻŦ ǘƘŜ CǳǘǳǊŜ /ƻƴŘƛǘƛƻƴǎ aƻŘŜƭ 

2.1 Overview of the BCB Model Refined for CWI and the Existing Conditions Model 

The BCB Refined Model for CWI (CWI RM) is a coupled MIKE SHE/MIKE HYDRO model that includes the 
western watersheds of Collier County (including the Cocohatchee, Golden Gate Main, Faka Union, 
Henderson-Belle Meade, and Fakahatchee watersheds), the southeastern portion of Lee County that 
includes portions of Corkscrew, Flint Pen, and the Imperial River Basin sub-watersheds, and a small portion 
of Hendry County that is part of the Corkscrew East sub-watershed (Figure 2-1).  

 

Figure 2-1. BCB Updated Model Domain, Counties, SFWMD AHED Watersheds and Sub-Watersheds 

MIKE SHE is an integrated model that simulates 3D saturated groundwater flow, 2D overland flow, 1D 
unsaturated flow and hydrological and water use processes (i.e., rainfall, land use-based 
evapotranspiration (ET), drainage, irrigation, pumping). MIKE HYDRO is a 1D surface water model that 
simulates open channel flow dynamics and hydraulic operable and non-operable structures. The CWI RM 
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has a grid cell size of 500 feet, which is applied to all components in MIKE SHE and includes a 5-layer 
groundwater model that includes the Surficial Aquifer System and the upper portion of the Intermediate 
Aquifer System. The model layers are the hydrogeologic units shown in Table 2-1, with the three 
Sandstone Aquifer units represented as one layer.  

Table 2-1. Hydrogeologic Units included in the BCB Model (Adapted from Zumbro et al., 2023) 

System Hydrogeologic Unit Lithographic Unit 

Surficial 
Aquifer 

Water Table Aquifer 
Undifferentiated Sediments Holocene / 

Pleistocene 

Tamiami Confining Unit Tamiami 
Formation 

Bonita Springs Marl / 
Caloosahatchee Clay Member 

Lower Tamiami Aquifer Ochopee Limestone Member 

Intermediate 
Aquifer 

Upper Hawthorn Confining Unit 

Hawthorn 
Group 

Peace River Formation Sandstone 
Aquifer 

Clastic Zone  

Interconfining Unit 

Carbonate Zone 

The CWI RM was refined from the previous model version, the BCB Model Update (Hazen and Sawyer, 
2025), in which the BCB Flood Protection Level of Service (FPLOS) model was extended, updated, and 
calibrated for the period of 2017 to 2020. The main objective of the CWI RM modifications conducted 
during the initial phases of the CWI project, was to improve the prediction of performance measures (PM) 
for proposed project alternatives impacting Corkscrew and adjacent basins. Model output for 
development of PMs includes:  

¶ Hydroperiods and depth targets in the Corkscrew wetland areas 

¶ Dry season groundwater levels and recession rates 

¶ Wetland sheet flow across barriers 

¶ Flood risk measures ς stages and flows in the primary system and flood depth mapping 

¶ Flows to estuaries, which will be tied to potential impacts in salinity 

¶ Predicted impacts on water supply 

The details that were added to the model considered the above outputs as well as potential project types 
that would be evaluated with the model. For example, to evaluate the potential benefit of removing flow 
barriers and uncontrolled drainages, features that represent blockages and drainage under existing 
conditions need to be included in the baseline model. A detailed description of the model refinements 
are provided in Deliverable 5.1.3: Final Refined Model Report, July 11, 2025. 

Following Deliverable 5.1.3, an Existing Conditions Model (ECM) was developed. The ECM is based on the 
CWI RM with the main difference being that instead of the use of historical gate levels to operate the 
control structures, the ECM structure operations are rule-based protocols. The main objectives of the ECM 
were to identify areas of flooding under design storm conditions, and Corkscrew wetland hydrology and 
water supply volumes under long-term conditions. The ECM model also provides a means to help 
evaluators understand the evaluation tool performance relative to their knowledge of current system 
behaviors, thereby providing context to explore relative future system changes in behavior. The ECM 
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development and results are provided in Deliverable 5.2.2: Final Existing Conditions Model, November 14, 
2025. 

2.2 Objectives of the Future Conditions Model 

The Future Conditions Model (FCM) will serve as the baseline model for alternative evaluation. The FCM 
is representative of the 2040 future planning horizon, which includes land use, water use, climate change, 
and drainage infrastructure changes from current conditions up to the 2040 timeframe.  

A summary of the FCM changes from the ECM are listed below. 

1. Future land use map changes based on sources from various municipalities, counties, and SFWMD 

2. Drainage infrastructure associated with the recently permitted residential developments. 

3. Recent or future changes in the primary surface water canal system and structures, including the 
incorporation of the full Picayune Strand Restoration Project (PSRP) 

4. Lee County Kiker Preserve Project 

5. Future water use changes based on the Lower West Coast Water Supply Plan (SFWMD, 2022).  

6. Future climate change (sea level rise and rainfall) 

3.0 C/a 5ŜǾŜƭƻǇƳŜƴǘ 

3.1 Future Land Use Changes 

Land use changes in the model involve changes in parameterization of various hydraulic and hydrologic 
model components. This section describes the changes specific to the land use map, and other sections 
below describe changes to  model components that are related to land use changes. The land use map 
input to the model is used specifically for defining parameters that the model uses to calculate potential 
evapotranspiration, however, other model parameters (e.g., overland flow aŀƴƴƛƴƎΩǎ M (the M 
coefficient is the input in MIKE SHE and is equal to 1/n, where n is the better known aŀƴƴƛƴƎΩǎ ǊƻǳƎƘƴŜǎǎ 
coefficient), detention storage, irrigation and drainage parameters) are also associated to the land use 
map.  

The land use map that was incorporated into the BCB Model Update (Hazen and Sawyer, 2025) is 
{C²a5Ωǎ [ŀƴŘ /ƻǾŜǊ ŀƴŘ [ŀƴŘ ¦ǎŜ ŦƻǊ нлмп-2016 (SFWMD, 2018a), which was the latest dataset available 
during the model BCB Model Update development. The CWI scope of work did not include updates to the 
land use map for the CWI RM nor the ECM. Thus, the first step in creating a future conditions land use 
map was to update the existing conditions land use with the latest available land use map, which is for 
the period of 2021-2023 (SFWMD, 2025).  

Information for new permit applications for residential developments in various phases of planning and 
construction was obtained from ǘƘŜ {C²a5Ωǎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ wŜǎƻǳǊŎŜǎ tŜǊƳƛǘ (ERP) database and from 
SFWMD staff. Details of the plansΩ layouts (i.e., residential areas, stormwater ponds, and wetlands) were 
digitized and added to the future land use map.  

Finally, future land use projections for the planning horizon from various sources were obtained, reviewed 
and incorporated into the future land use map. It should be noted that the data in some of these sources 
was coarse, and thus had to be carefully interpreted to maintain the level of detail in the existing land use 



Corkscrew Watershed Initiative  
Deliverable 7.1.2: Final Future Conditions Model Report 

 

Page 7 

map. Changes from these sources were incorporated into the future land use map if they had  not already 
been incorporated in prior steps. The sources for future land use are listed below: 

1. Future 2040 land use created by SFWMD staff 

2. Land use county comprehensive plans and local government data 

a. Collier County 2024ς2050 future land use data 

b. Lee County 2045 future land use data 

c. City of Bonita Springs 2040 future land use data 

d. Village of Estero 2040 future land use data 

The existing land use in the ECM and future land use in the FCM are shown grouped into general land use 
categories in Figure 3-1. The changes in land use in the model from ECM to FCM are shown in Figure 3-2 
with an inset of the Lake Trafford area where much of the new development has taken place. The specific 
sources used for those land use changes are shown in Figure 3-3. Table 3-1 shows the total area by land 
use type in existing conditions model and the future conditions model.  

 

 

Figure 3-1. Existing Conditions Model Land Use and Future Conditions Model Land Use Shown Grouped Into General 
Land Use Categories 
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Figure 3-2. Areas of Future Land Use Changes and Future Land Use Types 
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Figure 3-3. Sources for Future Land Use Changes 

 

Table 3-1. Total Area by Land Use Type in the Existing and Future Conditions the Total Change in Area shown as 
Future Minus Existing in Acres.  

Land Use Existing (acres) Future (acres) Change (Future - Existing) (acres) 

Agriculture 94,494 72,001 -22,492 

Golf Course 14,026 14,072 46 

Bare Ground 10,950 8,223 -2,727 

Upland and Wetlands 427,618 408,611 -19,007 

Water 31,274 35,398 4,124 

Urban Low Density 48,433 65,785 17,352 

Urban Medium Density 34,757 41,443 6,686 

Urban High Density 33,289 49,308 16,018 

Total 694,840 694,840 0 
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3.2 Stormwater Drainage for Permitted Residential Developments 

The permitted developments that were added to FCM are listed in Table 3-2 and shown on Figure 3-4. 

Table 3-2. Recent ERP Applications for Residential Developments Included in the FCM 

Project Name Permittee(s) 
Application 

No. 
Permit No. Status Acres 

FFD Corkscrew 
Road Property 

G.L. Acquisitions Corporation; FFD Land 
Co, Inc 

211005-7746 36-107777-P Approved 5,209 

Verdana Village 
TPL Land Sub LLC; TP2 Land Sub, LLC; TP 

Com Land Sub, LLC 
220125-32828 36-103223-P Approved 2,138 

Kingston Cameratta Companies, LLC 230607-38984 36-109267-P Approved 6,786 

Immokalee Road 
Rural Village 

27th Pico Blvd Limited Partnership; 
Brentwood Holdings Limited 

Partnership 
211207-32383 11-106362-P Approved 2,681 

Corkscrew Grove 
Villages 

Alico Land Development Company 250414-52144 11-113576-P Pending 4,663 

Brightshore 
Village 

Hogan Farms, LLC Brightshore 
Community Development District 

241107-47387 11-109367-P Approved 737 

Bonita Grande 
RPD 

BG Mine LLC Bonita Grande 80, LLC 230510-38581 36-109420-P Approved 1,343 

The Place 
Corkscrew Farms Community 

Development District c/o Meritus Corp 
210614-6485 36-08561-P Approved 1,356 
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Figure 3-4. Recently Permitted Residential Developments added to the FCM model. 

For each of these developments, land use and drainage information was extracted from plans that are 
submitted as part of the ERP application documents. Drainage structures, storage ponds, and hydraulic 
connections to Corkscrew or other basins in the model are represented as part of the surface water 
network. Several of the developments (particularly FFD Corkscrew Road Property, Verdana Village, 
Kingston, and Corkscrew Grove Villages) also include constructed wetland areas that the developed areas 
discharge to before stormwater is discharged to Corkscrew. The wetland storage, drainage structures, and 
hydraulic connections are also represented as part of the surface water network. Stormwater drainage 
from impervious residential areas is routed to the storage ponds and wetlands where is controlled by the 
basin outlet structures before discharging to Corkscrew. Basin hydrology and routing is represented via a 
number of parameters in the Ponded Drainage component in MIKE SHE. Stormwater ponds are also 
mapped in MIKE SHE and are connected to the surface water network (MIKE HYDRO) storage cross 
sections via flood codes, which allows for ET, infiltration and seepage. A more detailed description of the 
urban basin approach is described in Deliverable 5.1.3, Section 7.  

Since the available LiDAR is for the 2018 timeframe and does not include the new developments, the 
topography was adjusted in the new residential areas to a higher elevation based off of an area weighted 
average of the finish floor elevation, road elevation, and average ground elevation in open spaces from 
the permit documents. Note that elevation changes are applied at the 500-ft resolution in the model and 
to the areas that are classified as residential within the development, thus, raising the roads and the 
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buildings to the same elevation, which neglects the slope that exists between these features. However, 
stormwater drainage is conceptually represented in the model via the Ponded Drainage component, 
which simply routes the impervious fraction runoff and the specified rate to the receiving water body if 
storage is available. Thus, this conceptual approach simplifies the hydraulics of the stormwater drainage 
system, neglecting the finer topographic elements within the stormwater drainage system. Raising the 
topography in these developments has an impact in the overland and groundwater flow between the cells 
classified as residential and the surrounding cells classified as ponds and wetlands. 

3.3 Changes in the SFWMD Primary Canal System  

Recent changes to the primary canal system, and those that are planned in the near future, were 
incorporated into the FCM as described below. Figure 3-5 show the primary system and highlights the 
areas where changes were made. 

 

Figure 3-5. SFWMD Primary System and Changes Added to the FCM 

3.3.1 I-75 Canal Geometry and Structures Changes 

The I-75 canal begins unconnected just south of the Cocohatchee Canal, is aligned mostly parallel east of 
I-75, and drains into the Golden Gate Main Canal. The canal has three primary structures: I75W1 
(southernmost), I75W2, and I75W3 (northernmost). The I75W1 was removed in early 2026.  The I75W2 
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structure, along with the I75W2 pump, are to be removed in the near future. The I75W2 structure is 
located ~680 feet north of Pine Ridge Road and will be replaced with a newly designed structure ~740 feet 
south of Pine  Ridge Road.  

The old structures were removed and the new I75W2 structure was added to the FCM model according 
to design plans provided by SFWMD BCB staff and the design engineer (Figure 3-6). The new structure is 
a three-barrel concrete box gated culvert. Each of the gates is 7.5' W × 9.5' H. The new I75W2 structure 
does not include a pump.  

 

Figure 3-6. Changes in I-75 Canal Structures.  

 

The structure operations were modified according to information obtained from BCB staff and from a 
model provided by Lago Consulting (via email communication), which was used to evaluate the I-75 
project. The operations implemented in the FCM are based on one of the scenarios (scenario 3) that was 
simulated by Lago Consulting under a separate project with the District that included an analysis of 
proposed projects within the I-75 canal. One of the gates is operated at lower control elevations than the 
other two gates. Thus, a set of rules was coded for one of the gates and another set for the other two 
gates. The operation protocols as coded in the model are shown in Table 3-3. The operations from the 
Lago model were combined with the storm protocols and gate opening methods used for the other 
structures in the CWI model. 
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Table 3-3. New operation for the I75W2 Future Structure 

Gate Priority Condition Operation 

1 

1 Tailwater stages > headwater stages Close 

2 Headwater stages <= 6.24 ft -NAVD 1 Close 1 foot / 6 hours 

3 Storm Conditions2 Open 1 foot / 6 hours 

4 Wet season, headwater stages > 7.24 ft-NAVD Open ½ foot / 6 hours 

5 Dry season, headwater stages > 8.24 ft -NAVD Open ½ foot / 6 hours 

6 Wet season, headwater stages <= 6.24 ft -NAVD Close ½ foot / 6 hours 

7 Dry season, headwater stages <= 7.24 ft-NAVD Close ½ foot / 6 hours 

8 None of the conditions above are true Gate level is unchanged 

2, 3 

1 Tailwater stages > headwater stages Close 

2 Headwater stages <= 6.24 ft -NAVD Close 1 foot / 6 hours 

3 Storm Conditions Open 1 foot / 6 hours 

4 Wet season, headwater stages > 8.24 ft-NAVD Open ½ foot / 6 hours 

5 Dry season, headwater stages > 9.24 ft -NAVD Open ½ foot / 6 hours 

6 Wet season, headwater stages <= 6.24 ft -NAVD Close ½ foot / 6 hours 

7 Dry season, headwater stages <= 7.24 ft-NAVD Close ½ foot / 6 hours 

8 None of the conditions above are true Gate level is unchanged 
1 Minimum operational level for storm conditions. 
2 Storm conditions are defined in Deliverable 5.2.2.  

The I-75 Canal geometry was also modified in the FCM. The new cross sections were extracted from a 
model provided by Lago Consulting, which was used to evaluate the I-75 project. It should be noted that 
these cross sections are not representative of proposed grading for the canal but they are more accurate 
survey data than the cross sections in the original ECM.  Cross sections included as part of the ECM were 
assumed based on LiDAR data and were from the BCB updated and calibrated model (Hazen and Sawyer, 
2025), while those provided by Lago Consulting were reported by Lago Consulting to have been based on 
survey data.  Figure 3-7 shows the previously delivered ECM versus the FCM canal bottom elevation profile 
and cross sections at the headwater and tailwater of the I75W2. Note that since ECM Deliverable 5.2.2, a 
few modifications were incorporated to the ECM to account for some modifications in the FCM that 
should also apply the ECM time period, such as this one. Section 3.8 summarizes the changes recently 
incorporated to the ECM. This updated ECM model will be redelivered with the FCM model files. 
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Figure 3-7. Changes in I-75 Canal Cross Sections Based on New Survey Information 

3.3.2 Cypress Canal Geometry and CYP1 Structure Changes 

The Cypress Canal alignment is being reconfigured and the CYP1 structure redesigned and relocated as 
part of the Vanderbilt Beach Road Extension Project (Figure 3-8). The existing structure, also known as 
GOLD4A, is a fixed weir (crest elevation of 8.2 ft-NAVD) with two sluice gates on each side (SFWMD, 2020). 
Information for this new cross section and structure information has been provided by the BCB staff and 
has been incorporated into the FCM. The new structure is a three-barrel concrete box gated culvert. The 
gates are тΦрΩ² Ȅ уΦлΩI with the sill elevation at 1.2 ft-NAVD. 

 

Figure 3-8. Revised Cypress Canal Alignment and Structure Location 

The structure operations were modified according to information obtained from BCB staff. The operation 
protocols as coded in the model are shown in Table 3-4. 

Table 3-4. New operation for the CYP1 Future Structure 

Priority Condition Operation 

1 Headwater stages <= 7.7 ft -NAVD1 Close 1 foot /  hour 

2 Storm Conditions2 Open 1 foot / hour 

3 Wet season, headwater stages > 8.7 ft-NAVD3 Open ½ foot / hour 

4 Dry season, headwater stages > 9.7 ft-NAVD Open ½ foot / hour 

5 Wet season, headwater stages <= 7.7 ft -NAVD Close ½ foot / hour 

6 Dry season, headwater stages <= 8.7 ft -NAVD Close ½ foot / hour 

7 None of the conditions above are true Gate level is unchanged 
1 Minimum operational level for storm conditions. 
2 Storm conditions are defined in Deliverable 5.2.2. 
3 Priorities 3 to 6 are optimal operations for normal conditions.  
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3.3.3 GG5 Structure Changes 

The GG5 structure will be relocated from current location, just north of Randall Blvd., to 4300 ft south at 
20th Ave NE. The existing structure, also known as GOLDW5, is a fixed weir (crest elevation of 9.2 ft-NAVD) 
with two sluice gates on each side (SFWMD, 2020). Information for this new cross section and structure 
information has been provided by the BCB staff and has been incorporated into the FCM. The new 
structure is a three-barrel concrete box gated culvert. The gates are 10.0Ω² Ȅ 9ΦлΩI with sill elevation at 
2.2 ft-NAVD. 

The structure operations were modified according to information obtained from BCB staff. The operation 
protocols as coded in the model are shown in Table 3-5. 

Table 3-5. New operation for the GG5 Future Structure 

Priority Condition Operation 

1 Headwater stages <= 8.18 ft-NAVD1 Close 1 foot / 6 hours 

2 Storm Conditions2 Open 1 foot / 6 hours 

3 Wet season, headwater stages > 9.68 ft-NAVD3 Open ½ foot / 6 hours 

4 Dry season, headwater stages > 11.68 ft -NAVD Open ½ foot / 6 hours 

5 Wet season, headwater stages <=  8.18 ft -NAVD Close ½ foot / 6 hours 

6 Dry season, headwater stages <= 10.68 ft-NAVD Close ½ foot / 6 hours 

7 None of the conditions above are true Gate level is unchanged 
1 Minimum operational level for storm conditions. 
2 Storm conditions are defined in Deliverable 5.2.2. 
3 Priorities 3 to 6 are optimal operations for normal conditions. 

3.3.4 Orange Tree Canal Geometry Changes 

The Orange Tree Canal is a tributary of the Golden Gate Main Canal, located just south of Randall Blvd. 
Surveyed cross sections for recent modifications were provided by the BCB staff and incorporated into 
the model.  

 

Figure 3-9. Changes in Orage Tree Canal Cross Sections 
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3.3.5 Picayune Strand Restoration Project (PSRP) 

As part of the ECM a portion of the PSRP project was added to reflect the changes that were in place by 
the end of 2020. These changes include: 

1. Removal of the LuckyLake Weir 

2. Addition of the new Merritt pump, S-488, 

3. Removal of the Merritt Canal downstream of the S-488 pump.  

4. The addition of the tieback levees east and west of the pump, and 

5. Connection of the pump discharge to the downstream wetland system. 

The fully implemented Picayune Strand Restoration Project (USACE, 2024) was added to the FCM. In 
addition to the changes above, this includes: 

1.  Addition of the new FakaUnion Canal and Miller Canal pumps, S-487 and S-486, respectively. 

2. Removal of FakaUnion and Miller canals downstream of the S-487 and S-486 pumps, respectively. 

3. Addition of the tieback levees east and west of the pumps. 

4. Connection of the pumps to the downstream wetland system. 

5. Removal of the existing structures: FU-3, FU-2, Miller-1 and Miller-2. 

6. Addition of the Southwestern Protection Feature (SWPF) Levee and connecting structures 

The PSRP features are shown in Figure 3-10. 
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Figure 3-10. PSRP Features 

Information for the PSRP features was obtained from the FDEP permit (FDEP, 2023) and USACE Operating 
Manual document (USACE, 2024). The three pump stations consist of the following pump capacities 
(excluding the backup pumps): 

1. S-488 (Merritt Canal): Total capacity of 810 cfs, 2-75 cfs electric, 3-220 cfs diesel. 

2. S-487 (Faka Union Canal): Total capacity of 2,650 cfs, 3-100 cfs electric, 5-470 cfs diesel. 

3. S-486 (Miller Canal): Total capacity of 1,250 cfs, 1-75 cfs electric, 5-235 cfs diesel. 

Operation of the structures in the model are based on communications with the BCB staff. The operation 
of the pumps are based on seasonal target stages (Figure 3-11). The rule based operations are described 
in Table 3-6. 
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Figure 3-11. Seasonal Target Stages for the PSRP pumps 

 

Table 3-6. Operation of the PSRP Pumps (S-486, S-487, S-488) 

Priority Condition Operation1 

1 Headwater stages < = lowest operating level2 Turn off pumps one at a time 

2 Storm conditions and HW > storm operating level ft-NAVD3 Turn on pumps one at a time4 

3 Headwater stages > optimal maximum (Figure 3-11) Turn on pumps one at a time 

4 Headwater stages < optimal minimum (Figure 3-11) Turn off pumps one at a time 

5 None of the conditions above are true Discharge is unchanged 
1 All pumps operations are changed at hour frequencies. 
2 Lowest operating level was assumed to be 4.9 ft-NAVD for pumps S-486 and S-487 and 5.2 ft-NAVD for pump S-
488, based on communications with BCB staff. 
3 Storm conditions are triggered by rainfall above the 5-yr storm depth (7.5 inches). Operations apply a pre-storm 
drawdown 72 hours ahead of rainfall accumulation exceeding this depth, as defined in Deliverable 5.2.2. Per 
communications with BCB staff, it was assumed that during this condition the headwater control stage is 5.4 ft-
NAVD, for pumps S-486 and S-487 and 5.7 ft-NAVD for pump S-488, which is 6 inches above the lowest operating 
level. 
4 Starting with the electric pumps and then diesel pumps until the total pump station capacity is reached. 

The tieback levees with the corresponding northern and western swales (or channels) along the levees 
were added as branches in the 1D (MIKE HYDRO) model. The height of the levee is included in the southern 
or eastern bank of the cross section and thus, it acts like a flow barrier since no overland flow lower than 
the levee height can flow from the southern or eastern side of the cross section. These levees are designed 
to prevent flood damage in areas north of I-75 and other adjacent private properties. The discharges from 
the pumps are connected to the southern wetlands via flood codes, which are model features that allow 
flooding from the 1D component to the MIKE SHE overland flow component (flood codes are described in 
Deliverable 5.1.3, Section 4.3 Flow Way Exchange with MIKE SHE). 

The Southwest Protection Feature (SWPF) levee and canal were added as branches in the 1D (MIKE 
HYDRO) model, with the levee included in the eastern bank of the cross section. This also acts to prevent 
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flood damage to the residential and agricultural areas to the west. Two culverts connecting the SWPF 
canal to the Picayune wetlands to the south and flowing under the Tamiami Trail to the south were also 
added to the model.  

3.4 Lee County Kiker Preserve Project 

The Lee County Larry Kiker Preserve Project (Kiker Preserve) is approximately 4,000 acres of natural 
habitat land acquisition by Lee County as part of the Conservation 20/20  program. It is located south of 
Corkscrew Road, west of the CREW Wildlife Management Area and part of the CWI project area (Figure 
3-12). This project consists of constructing a berm and control structures between the Kiker Preserve and 
the urban areas to the west and south. The main purpose of this project is to hold excess stormwater in 
the Kiker Preserve until the developed areas downstream have receded after the storm event. This serves 
the dual purpose of flood protection and reduction of over drainage of the wetland areas. The project is 
divided into three phases consisting of three berm extensions: 

1. The berm starts just east of I-75 and south of the Stoneybrook subdivision (south of Corkscrew 
Rd.), then goes south parallel to I-75 and then east, just south of the Hidden Cypress Preserve, up 
to the Bonita Grande Mine. 

2. The berm wraps around the north and east sides of the Bonita Grande Mine, which is to be 
converted into a residential development. 

3. The berm continues from the south of the Bonita Grand Mine wrapping around the urban 
developments to the west and then parallel to the Kehl Canal.  

The first two phases have been incorporated in the baseline FCM. Phase 3 is not incorporated in the 
baseline FCM due to the need for land acquisition of properties located to the north of the proposed 
berm. However, it will be incorporated into at least one of the project alternatives.  
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Figure 3-12. Lee County Kiker Preserve Project Features 

Since the berms for phases 1 and 2 are mostly along existing high feature areas (existing roads and berms), 
and these features were already conceptually represented in the ECM via the Separated Overland Flow 
component, no further addition of a berm had to be added to the FCM. Thus, the incorporation of the 
project in the FCM consists of adding the control structures that serve to block the previously uncontrolled 
discharges via I-75 to the west. The structure information for the Kiker Preserve project was obtained 
from the ICPR model that was developed as part of the alternative evaluation (Kimley-Horn and Singhofen 
& Associates, 2024). The structures included in the model are described below. The operable gates are 
assumed to be underflow gates because they ŀǊŜ ƻǇŜǊŀǘŜŘ ǿƛǘƘ άǘƻǇ ŎƭƛǇǎέ ƛƴ ǘƘŜ L/tw ƳƻŘŜƭΦ 

1. Kiker Structure A: Single underflow gate, width = 2.5 ft, sill elevation = 14.5 ft-NAVD, maximum 
gate level = 16.4 ft.  

2. Kiker Structure B:  

a. Fixed weir, width = 40 ft, crest elevation = 16.6 ft-NAVD 

b. Three underflow gates, width = 2.0 ft, sill elevation = 13.5 ft-NAVD, maximum gate level 
= 16.5 ft-NAVD. 

c. Three underflow gates, width = 6.0 ft, sill elevation = 13.5 ft-NAVD, maximum gate level 
= 14.5 ft-NAVD. 
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3. Kiker Structure D: Single underflow gate, width = 6.0 ft, sill elevation = 11.0 ft-NAVD, maximum 
gate level = 12.0 ft. 

4. Kiker Structure E:  

a. Fixed weir, width = 40 ft, crest elevation = 16.6 ft-NAVD 

b. Two underflow gates, width = 6.0 ft, sill elevation = 11.0 ft-NAVD, maximum gate level = 
12.0 ft-NAVD. 

5. Kiker Structure F: 

a. Fixed weir, width = 40 ft, crest elevation = 16.6 ft-NAVD 

b. One underflow gate, width = 6.0 ft, sill elevation = 11.0 ft-NAVD, maximum gate level = 
12.0 ft-NAVD. 

The gate operations are shown in Table 3-7 and Table 3-8. The operations are based on the description 
provided in Kimley-Horn and Singhofen & Associates (2024) for storm conditions and to maintain stages 
east of the structure around 14.5 ft-NAVD.  

Table 3-7. Operation of the Kiker Preserve Gates A, B, D, E, F 

Priority Condition Operation 

1 TW > HW Close 

2 First 92 hours of a storm event Close 

3 Between 92 and 128 hours of a storm event Open halfway 

4 Between 128 and 152 hours of a storm event Fully Open 

5 HW > 14.6 ft-NAVD Open 

6 HW < 14.4 ft-NAVD Close 

7 None of the conditions above are true Gate levels are unchanged 

 

Table 3-8. Operation of the Kiker Preserve Recovery Gates B, E 

Priority Condition Operation 

1 TW > HW Close 

2 First 312 hours of a storm event Close 

3 HW > 14.6 ft-NAVD Open 

4 HW < 14.4 ft-NAVD Close 

5 None of the conditions above are true Gate levels are unchanged 

 

3.5 Future Water Use Changes 

Future water use changes are represented in the irrigation and groundwater pumping modules. The 
irrigation module applies water to urban or agriculture model cells where the soil moisture content falls 
below the field capacity. The irrigation command areas (ICAs) is a model input map that tells the model 
which cell is irrigated and the types of irrigation sources for each unique cell identifier. A description of 
the irrigation module setup and assumptions can be found in the BCB model development and calibration 
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report (Hazen and Sawyer, 2025). Since the ICA sources are defined according to the type of land use, the 
map was changed to reflect the changes in future land use.  

The FCM groundwater pumping module was modified according to the following methods: 

1. Pumping wells that correspond to agricultural land uses that were converted to urban or natural 
cells were removed from the model (Figure 3-13). 

2. Since no information on future wells was available, the pumping wells associated with public 
water supply (PWS) uses remained as they were in the ECM but the volumes were increased 
according to water use projections in the Lower West Coast Water Supply Plan  Water Supply Plan 
(SFWMD, 2022). Projections were converted to a volume fraction by County (Table 3-9) and 
applied as a multiplier to the ECM volumes.  

3. Pumping wells associated with domestic self-supply (DSS) uses remained as they were in the ECM 
but the volumes were increased according to the population increases in the Lower West Coast 
Water Supply Plan  (SFWMD, 2022). Population increases were converted to a volume fraction by 
County (Table 3-9) and applied as a multiplier to the ECM volumes.  

Table 3-9. Pumping Volume Fractions Applied based on LWC projections 

County DSS PWS 

Lee 1.3 1.4 

Collier 1.3 1.2 
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Figure 3-13. Removed Agricultural Pumps for Farm Fields Converted to Residential Uses or Natural Areas 

3.6 Future Climate Change 

/ƻƻǊŘƛƴŀǘƛƻƴ ǿƛǘƘ ǘƘŜ {C²a5Ωǎ wŜǎƛƭƛŜƴŎȅ ƎǊƻǳǇ ǿŀǎ ŎƻƴŘǳŎǘŜŘ to determine the information necessary 
to develop a climate scenario in accordance with the SFWMD planning projects.  

3.6.1 Sea Level Rise (SLR) 

The NOAA 2025 SLR calculator (https://coast.noaa.gov/sealevelcalculator/) values for the Naples Station 
for various years and climate scenarios are shown in Table 3-10. The recommendation from the Resiliency 
group was to use the Intermediate scenario for the planning horizon of 2040. The values shown in Table 
3-10 are relative to 1992, therefore, to calculate an offset relative to 2020, the sea level rise in 2020 must 
be removed from the sea level rise in 2040. Thus, the offset applied to the Naples Station values was 0.92 
ς 0.46 = 0.46 feet.  

Table 3-10. NOAA 2025 Projected Mean Sea Level Rise 

Climate Change 
Scenario 

Mean Sea Level Rise Relative to the Year 1992 (feet) 

2020 2030 2040 2050 2060 2070 2080 

Low 0.43 0.59 0.79 0.95 1.08 1.21 1.35 

Intermediate Low 0.46 0.66 0.85 1.08 1.31 1.54 1.74 

https://coast.noaa.gov/sealevelcalculator/
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Climate Change 
Scenario 

Mean Sea Level Rise Relative to the Year 1992 (feet) 

2020 2030 2040 2050 2060 2070 2080 

Intermediate 0.46 0.66 0.92 1.21 1.54 1.94 2.43 

Intermediate High 0.46 0.69 1.02 1.41 1.97 2.69 3.48 

High 0.46 0.72 1.12 1.64 2.4 3.35 4.53 

 

3.6.2 Rainfall 

Future rainfall change factor for the design storm simulations were obtained from the Resilience Metrics 
Hub (Future Extreme Rainfall Change Factors for Flood Resiliency Planning in South Florida Web 
Application | Resilience Metrics Hub). A rainfall factor was selected for each storm frequency based on 
the Resilience Metrics Hub Web Application values generated for the 3-day storm duration, for the 
Southwest Coast Rainfall Area, and the 2020 to 2059 planning horizon. The 50 percentile values were 
selected based on the recommendation of the Resiliency group, which is consistent ǿƛǘƘ ǘƘŜ {C²a5Ωǎ 
FPLOS projects. This rainfall change factor was applied to the rainfall depths from the ECM described in 
Deliverable 5.2.2. Table 3-11 shows the change factors for each design storm and the total rainfall depth 
after the factor was applied averaged over the model domain. Note that the depths are spatially 
distributed in the model according to NOAA Atlas 14 gridded datasets. Figure 3-14 through Figure 3-17 
show the temporal distribution of the rainfall depth relative to the simulation period for the each of the 
design storms. 

Table 3-11. Future Rainfall Factors Applied to Design Storm Events 

 

 

 

Figure 3-14. Five-Year Design Storm Rainfall Averaged Over the Model Domain  
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Design Storm Event Rainfall Factor Total Depth (in) 

5-yr 1.08 7.95 

10-yr 1.10 9.70 

25-yr 1.14 12.48 

100-yr 1.19 17.41 

https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/apps/sfwmd::future-extreme-rainfall-change-factors-for-flood-resiliency-planning-in-south-florida-web-application/explore
https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/apps/sfwmd::future-extreme-rainfall-change-factors-for-flood-resiliency-planning-in-south-florida-web-application/explore
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Figure 3-15. Ten-Year Design Storm Rainfall Averaged Over the Model Domain  

 

Figure 3-16. Twenty-Five Year Design Storm Rainfall Averaged Over the Model Domain  

 

Figure 3-17. Hundred-Year Design Storm Rainfall Averaged Over the Model Domain  
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Meetings ǿƛǘƘ {C²a5Ωǎ wŜǎƛƭƛŜƴŎȅ ŀƴŘ aƻŘŜƭƛƴƎ ƎǊƻǳǇǎ were also held to determine if an appropriate 
method was feasible to adjust for the Long-Term Simulation (LTS) rainfall and ET. After considering the 
options available, the team agreed that for the FCM baseline and alternatives, the same temporal and 
spatial distribution of rainfall and ET as the ECM will be used for the LTS. However, a sensitivity run will 
be added to the final selected alternative using rainfall and ET data that results in drier conditions than 
the ECM period.  

To develop these datasets two options were suggested: 

1. Select a known historical drought period: 1971-1975 for both rainfall and ET, based on the 
historical period climate analysis performed by SFWMD. 

2. Use the datasets that the Resiliency and Modeling groups are developing based on the recent 
climate models.  

The final approach for the sensitivity analysis will be further discussed and determined in subsequent 
meetings. 

3.7 Changes in Initial and Boundary Conditions from ECM 

Initial and Boundary Conditions for the ECM are described in Deliverable 5.2.2. The SLR offset was 
incorporated in the tidal boundary conditions in both MIKE SHE (groundwater component) and MIKE 
HYDRO (surface water component). Non tidal boundaries for the design storms are set as uniform values 
which are the same as the initial values, which are based on the average wet season water table and for 
the LTS the boundaries are based on observed data for the historical time period being used.  

Initial conditions in the LTS were not changed from the ECM. Initial conditions for the FCM design storms 
use a hotstart file from the FCM long term simulation, following a similar approach as the ECM. The day 
of the hotstart is the same as in the ECM, representing conditions right before Hurricane Irma in 
September of 2017.    

3.8 Refinements to ECM after Deliverable 5.2.2 

Recent site visits to the proposed project areas provided insight regarding hydraulic features that should 
be added or adjusted to improve the representation of the area in the model. Furthermore, new data 
regarding existing features were obtained during the FCM development. Thus, adjustments to the FCM 
that are representative of the existing conditions time period where also incorporated to the ECM. A 
summary of the recent changes to the ECM after the Deliverable 5.2.2. 

1. Washout Road ς The site visit illustrated a lot of ponding and water movement along the road 
swales, particularly along the western swale. Thus, the western swale was added to the model. 
The eastern swale was excluded since due to the close proximity in relation to the cell size both 
swales cannot be linked to MIKE SHE. The separated overland area along the road was removed 
and instead the height of the road was incorporated into the added swale cross sections. Thus, 
overland flow can cross from east to west either through the culvert crossings or by overtopping 
the road levee. 

2. Fish Farm Road ς The site visit illustrated how water can move across the culverts under the Farm 
Fish road, which connects to Rookery Lane going towards the Audubon Corkscrew Swamp 
Sanctuary. The previous version of the model was missing some of the southern culverts along 
the road. Thus, the missing connections were added, including addition and extension of flow 
ways to connect the culverts. 
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3. Bird Rookery ς The berm/road between the northeast of the Bird Rookery Trail and the rural 
residential areas west of Immokalee road shows a lower elevation in the LiDAR along the western 
side. The entire area is blocked by a separated overland area. Thus, an extension of the flow way 
south of the berm to link north side of the berm with a weir with the corrected LiDAR elevations 
to allow flow south east of Bird Rookery. 

4. Saddlebrook Lake ς Information regarding the Saddlebrook Lake approximate depths and outlet 
structure and control elevation was received after Deliverable 5.2.2. Revision of cross sections 
and the MIKE SHE topography was conducted to represent the depth of the lake based on this 
information. The outlet structure and the connection to Corkscrew Canal was added. 

5. I-75 Canal ς The I-75 Canal cross sections were replaced to incorporate data from survey (refer to 
Section 3.3.1). 

6. Picayune Operations ς Operation of Merrit pump (S-486) to be compatible with the changes in 
FCM and minimum operation level corrected by BCB staff. 

4.0 tŜǊŦƻǊƳŀƴŎŜ aŜŀǎǳǊŜǎ ŀƴŘ C/a wŜǎǳƭǘǎ  

4.1 Overview of Performance Measures for Alternative Evaluation 

The document Corkscrew Watershed Initiative Deliverable 3.2: Final Project Performance Measures and 
Metrics Technical Memorandum provides a summary of the measures that will be used to evaluate 
alternatives. Some measures related to habitat restoration and project implementation will not be based 
on model output. The measures discussed in this section are those that are based on the model output, 
which are those related to hydrologic restoration of wetlands, flood protection, and water supply. 

For the flood protection metrics, three out of the six performance measures that are used in the SFWMDΩǎ 
FPLOS program were applied. These are: FPLOS PM1 ς maximum canal stage profiles, PM 5 ς peak flood 
depths, and PM 6 ς flood duration. The other FPLOS PMs are not used because they have to do with 
assessing structure capacities and system drainage which are not relevant to the alternative evaluation 
for CWI. Nevertheless, flow hydrographs and headwater and tailwater stages were also plotted to provide 
a qualitative baseline of existing conditions at the primary structures. To calculate PM 1, PM 5 and PM 6, 
the model output from the four design storm simulations is used. 

For the wetland hydrologic restoration and water supply metrics, six performance measures were 
quantified using output from the LTS model: 

1. Saltwater intrusion ς changes in flow volumes at the tidal structures/outlets closest to the project 
area (Kehl Canal, Imperial River, COCO1, and GG1) as well as changes to dry season groundwater 
levels. 

2. Sheet flow ς changes in overland flow across man-made barriers.  

3. Average wet season water depth, from July 1 to September 30. 

4. The tenth percentile dry season water levels, from March 1 to June 30. Note this metric replaces 
the minimum dry season water level originally described in Deliverable 3.2. 

5. Hydroperiods ς number of months the water level is above ground for the water year, from June 
1 to May 31. 
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6. Water supply ς changes in the groundwater levels and fluxes in the vicinity of public supply 
wellfields.  

Section 4.2 summarizes the flood protection results and measures, Section 4.3 summarizes the wetland 
hydrologic restoration measures and LTS results, and Section 4.4 shows the water supply output from the 
LTS that will be used to perform relative comparisons with the FCM baseline and alternatives.  

In addition to the performance metrics listed above, additional output from the long term simulation was 
included in Appendix C: FCM Long Term Simulation Stage and Flow Hydrographs and Gate Levels. This 
output includes: 

1. The headwater and tailwater stages, gate opening, and flow at key structures: Kehl Canal Weir, 
Cork3, Cork2, Cork1, Curry1, CR951N, GG1, and Miller3. 

2. The stage and flow at the Bird Rookery north trail bridge and at the I-75 bridges crossing Miller 
Canal, Faka Union Canal, and Merrit Canal. 

3. Surface water discharges and stages to the Cocohatchee Canal from the north between COCO4 
to COCO3. This includes flow from the developments that are north of the canal in the southern 
part of Corkscrew and from the southern portions of Corkscrew, southwest of Cork1 and Cork2. 

4.2 Flood Protection Performance Measures and Design Storm Results 

4.2.1.1 Maximum Canal Stage Profiles 

The maximum canal stage profiles can be used to assess where peak stages exceed the canal banks. Four 
canal reaches within the project area were assessed under this performance metric (Figure 4-1). 
Maximum simulated canal stages were plotted with the canal bottom elevation and canal left and right 
top of bank extracted from the model canal cross sections. Modeled structures and canal junctions are 
also included on the profiles for reference.  

The sections of the Corkscrew Canal between Cork 2 and Cypress Canal and the south of Cork 3 flow 
through rural residential and single family residential land use areas. The Cocohatchee canal flows through 
highly urbanized areas including residential and commercial land uses. The Kehl Canal upstream of the 
Kehl Canal Weir is non-urban land use (mostly wetlands) but downstream of the Kehl Canal Weir, there 
are some residential land uses adjacent to the canal system.  
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Figure 4-1. Locations of Maximum Canal Stage Profiles. 

 

The section of the Corkscrew Canal between Cork 2 and the Cypress Canal structures (Figure 4-2) flows 
through rural residential and mixed non-urban land uses. Simulated maximum water surface elevations 
from all future storm events (100-yr, 25-yr, 10-yr, and 5-yr design events) exceed portions of the banks in 
this section of canal. Simulated flows from the Bird Rookery area upstream of Cork 2 and additional 
simulated flows from the Canal Junction between 41st and 39th along with the simulated head losses at 
Cork 1 and multiple culverts within the reach contribute to the high simulated maximum water surface 
profiles in the canal. When compared with the existing conditions simulated results for the 100-year 
design event (Appendix A: Design Storm Stage Canal Profiles, FCM vs ECM), the maximum canal stages 
simulated in future conditions are slightly higher than existing conditions (0.3 ft higher on average along 
the profile for the 100-year design event), but even a small change in stages can increase the overtopping 
length by hundreds of feet.  
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Figure 4-2. FCM Simulated Maximum Water Surface Elevation for the Section of Corkscrew Canal Between Cork 2 and the Cypress Canal. 
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The section of the Corkscrew Canal south of Cork 3 (Figure 4-3) flows through rural residential, single family residential, and mixed non-urban land 
uses. Simulated maximum water surface elevations from all future conditions storm events (100-yr, 25-yr, 10-yr, and 5-yr design events) exceed 
portions of the banks in the upstream area of this canal section. Simulated head loss through the 41st Ave culvert contributes to higher simulated 
maximum stages in this area. Land use to the west of the canal (right bank) upstream of 41st Ave culvert is wetland, while land use to the east of 
the canal (left bank) is rural residential. The rural residential area to the east has additional natural area converted to rural residential in the future 
conditions model. Downstream of the 41st Ave culvert, all design storm events simulated maximum stages that exceed the right bank and some 
portions of the left bank in an area of rural residential land use. When compared with the existing conditions simulated results for the 100-year 
design event (Appendix A: Design Storm Stage Canal Profiles, FCM vs ECM), the maximum canal stages simulated in future conditions are slightly 
higher than existing conditions (approximately 0.3 ft higher on average along the profile for the 100-year design event).  
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Figure 4-3. FCM Simulated Maximum Water Surface Elevation for the Section of the Corkscrew Canal South of Cork 3. 

The Kehl Canal (Figure 4-4) flows through mostly wetland and other non-urban land uses. Downstream of the Kehl Canal Weir and Gate, there is 
some residential land use adjacent to the canal system. Simulated maximum water surface elevations from all future conditions storm events 
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(100-yr, 25-yr, 10-yr, and 5-yr design events) exceed the banks in multiple locations along the Kehl canal. The Kehl canal collects flows from a large 
area within the Corkscrew wetlands area, which contributes to high simulated stages in the canal during simulated design storm events. Simulated 
head loss through the culverts and Kehl Canal Weir and Gate also contribute to higher simulated stages in the upstream portion of the canal.  
When compared with the existing conditions simulated results for the 100-year design event (Appendix A: Design Storm Stage Canal Profiles, FCM 
vs ECM), the maximum canal stages simulated in future conditions are slightly higher than existing conditions (approximately 0.4 ft higher on 
average along the profile for the 100-year design event).  
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Figure 4-4. FCM Simulated Maximum Water Surface Elevation for the Kehl Canal.  
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The Cocohatchee canal (Figure 4-5.) flows through highly urbanized areas including residential and commercial land uses. Simulated maximum 
water surface elevations from all future conditions storm events (100-yr, 25-yr, 10-yr, and 5-yr design events) exceed portions of the right bank 
between mile 6 and 8, upstream of COCO3, which is a wetland area that discharges to the Cocohatchee Canal. Other simulated maximum water 
surface elevations from the 25-yr and 100-yr design events that exceed the right bank near the COCO4 structure are in rural residential and single 
family residential areas. Downstream of COCO1, simulated maximum water surface elevations from all future conditions storm events (100-yr, 25-
yr, 10-yr, and 5-yr design events) exceed the banks in the mangrove swamp land use areas. When compared with the existing conditions simulated 
results for the 100-year design event (Appendix A: Design Storm Stage Canal Profiles, FCM vs ECM), the maximum canal stages simulated in future 
conditions are higher than existing conditions (approximately 0.3, 0.5, 0.8, and 0.6 ft higher at COCO4, COCO3, COCO2, and COCO1 headwater 
respectively for the 100-year design event).  
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Figure 4-5. Simulated Maximum Water Surface Elevation for the Cocohatchee Canal. 
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4.2.2 Flow and Stage Hydrographs 

The simulated flow and stage hydrographs resulting from the FCM design storm simulations are presented 
below. The results for each design storm are presented by structure. The following structures are 
presented in this section: Cork 3, Cork 2, Cork 1, Curry 1, COCO4, COCO3, COCO2, COCO1, the Kehl Canal 
Weir and Gate, CR951N, GG1, Miller Canal Bridge at I-75, and Bird Rookery North Bridge. Appendix B: 
Design Storm Simulation Stage and Flow Hydrographs, ECM vs FCM shows a comparison between the FCM 
and ECM for the plots below. 

4.2.2.1 Cork 3 

The results for the Cork 3 structure simulated flow and stage hydrographs with simulated gate levels for 
each design storm are presented in Figure 4-6 through Figure 4-9. The Cork3 structure simulated gate 
levels are open for the entire design storm simulation for all simulated design storms because the Cork 3 
simulated headwater initial condition starts above the Cork 3 wet season optimal control elevation and 
does not recede below that level before the simulation ends.  

 

Figure 4-6. 5-year Design Storm Simulated Flow and Stage Hydrographs for Cork 3 
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Figure 4-7. 10-year Design Storm Simulated Flow and Stage Hydrographs for Cork 3 

 

Figure 4-8. 25-year Design Storm Simulated Flow and Stage Hydrographs for Cork 3 
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Figure 4-9. 100-year Design Storm Simulated Flow and Stage Hydrographs for Cork 3 

4.2.2.2 Cork 2 

The results for the Cork 2 structure simulated flow and stage hydrographs with simulated gate levels for 
each design storm are presented in Figure 4-10 through Figure 4-13. The Cork 2 structure simulated gate 
levels open fully at the beginning of the simulation and remain fully open until the simulated headwater 
levels reach the wet season optimal control elevation, at which time gates begin to close to maintain the 
headwater within the Cork 2 wet season optimal range. 
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Figure 4-10. 5-year Design Storm Simulated Flow and Stage Hydrographs for Cork 2 

 

Figure 4-11. 10-year Design Storm Simulated Flow and Stage Hydrographs for Cork 2 

 

Figure 4-12. 25-year Design Storm Simulated Flow and Stage Hydrographs for Cork 2 
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Figure 4-13. 100-year Design Storm Simulated Flow and Stage Hydrographs for Cork 2 

 

4.2.2.3 Cork 1 

The results for the Cork 1 structure simulated flow and stage hydrographs with simulated gate levels for 
each design storm are presented in Figure 4-14 through Figure 4-17. The Cork 1 structure simulated gate 
levels open fully at the beginning of the simulation and remain fully open until the simulated headwater 
levels reach the wet season optimal control elevation, at which time gates begin to close to maintain the 
headwater within the Cork 1 wet season optimal range. The sudden decrease in simulated discharge 
through the Cork 1 structure within the first 5 days of the simulation is correlated with the time at which 
the simulated gate levels at COCO4 structure, which discharges towards the Cork 1 structure, close 
because the COCO4 simulated tailwater is higher than the COCO4 simulated headwater in the wet season. 
The 100-year event shows a lower discharge peak than the 25-year event due to a higher tailwater level, 
but the flow volume is larger, taking longer to recede. 
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Figure 4-14. 5-year Design Storm Simulated Flow and Stage Hydrographs for Cork 1 

 

Figure 4-15. 10-year Design Storm Simulated Flow and Stage Hydrographs for Cork 1 
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Figure 4-16. 25-year Design Storm Simulated Flow and Stage Hydrographs for Cork 1 

 

Figure 4-17. 100-year Design Storm Simulated Flow and Stage Hydrographs for Cork 1 

4.2.2.4 Curry 1 

The results for the Curry 1 structure simulated flow and stage hydrographs with simulated gate levels for 
each design storm are presented in Figure 4-18 through Figure 4-21. The Curry 1 structure simulated gate 
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levels open fully at the beginning of the simulation and remain fully open until the simulated headwater 
levels reach the wet season optimal control elevation, at which time simulated gate levels vary to maintain 
the headwater within the Curry 1 wet season optimal range.  

 

Figure 4-18. 5-year Design Storm Simulated Flow and Stage Hydrographs for Curry 1 

 

Figure 4-19. 10-year Design Storm Simulated Flow and Stage Hydrographs for Curry 1 
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Figure 4-20. 25-year Design Storm Simulated Flow and Stage Hydrographs for Curry 1 

 

Figure 4-21. 100-year Design Storm Simulated Flow and Stage Hydrographs for Curry 1 

 



Corkscrew Watershed Initiative  
Deliverable 7.1.2: Final Future Conditions Model Report 

 

Page 47 

4.2.2.5 COCO4 

The results for the COCO4 structure simulated flow and stage hydrographs with simulated gate levels for 
each design storm are presented in Figure 4-22 through Figure 4-25. The COCO4 structure simulated gate 
levels open at the beginning of the simulation but close when simulated headwater levels drop below the 
wet season optimal minimum control elevation. The simulated gate levels close again before the peak to 
prevent reverse flow when the COCO4 simulated tailwater is higher than the COCO4 simulated 
headwater. Because the COCO4 structure is manually operated, the simulated levels are coded to only 
change every 6 hours. Therefore, the simulated gate levels take approximately 24 hours to fully open from 
closed level when opening 1 ft every 6 hours in storm conditions and take 48 hours to fully open from 
closed level when opening 0.5 ft every 6 hours outside of storm conditions.  

 

Figure 4-22. 5-year Design Storm Simulated Flow and Stage Hydrographs for COCO4 
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Figure 4-23. 10-year Design Storm Simulated Flow and Stage Hydrographs for COCO4 

 

Figure 4-24. 25-year Design Storm Simulated Flow and Stage Hydrographs for COCO4 
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Figure 4-25. 100-year Design Storm Simulated Flow and Stage Hydrographs for COCO4 

 

4.2.2.6 COCO3 

The results for the COCO3 simulated flow and stage hydrographs with simulated gate levels structure for 
each design storm are presented in Figure 4-26 through Figure 4-29. The COCO3 structure simulated gate 
levels open fully at the beginning of the simulation and remain fully open until the simulated headwater 
levels reach the wet season optimal control elevation, at which time gates begin to close to maintain the 
headwater within the COCO3 wet season optimal range. 
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Figure 4-26. 5-year Design Storm Simulated Flow and Stage Hydrographs for COCO3 

 

Figure 4-27. 10-year Design Storm Simulated Flow and Stage Hydrographs for COCO3 



Corkscrew Watershed Initiative  
Deliverable 7.1.2: Final Future Conditions Model Report 

 

Page 51 

 

Figure 4-28. 25-year Design Storm Simulated Flow and Stage Hydrographs for COCO3 

 

Figure 4-29. 100-year Design Storm Simulated Flow and Stage Hydrographs for COCO3 

 
























































































































































































































































































































