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EXECUTIVE SUMMARY 
The Florida Department of Transportation (FDOT), District One, is conducting a Project 
Development and Environment (PD&E) Study for the proposed improvements to State Road 
(SR) 31 from south of Bayshore Road (SR 78) in Lee County to Cook Brown Road in Charlotte 
County. The total project length is approximately 5.3 miles. The proposed action includes 
providing six lanes for SR 31 from SR 78 to Cypress Parkway and four lanes from Cypress 
Parkway to Cook Brown Road.  
 
SR 31 is currently classified by FDOT as a rural minor arterial within the study project area.  The 
proposed typical section comprises of an interim four (4) lane condition to be expanded to six 
(6) lanes, two (2) shared use paths, a raised median, and curb and gutter with storm sewer 
inlets that discharge to swales that run the length of the project.      

Existing Drainage Conditions 

The project is located within the Tidal Caloosahatchee and Owl Creek sub-basins of the 
Caloosahatchee River Watershed as defined by the South Florida Water Management District 
(SFWMD).  The Caloosahatchee River traverses the project limits and the general flow pattern 
for the area is towards the Caloosahatchee River.  Owl Creek also traverses through the project 
limits, which drains southeast to the Caloosahatchee River.  The project traverses three (3) 
Waterbody IDs (WBID), which are all located in the Caloosahatchee River Basin.  None of these 
waterbodies are verified as impaired for Nutrients on the current FDEP 303(d) list, although 
they are individually impaired for other parameters as listed below: 

 WBID 3240N – Owl Creek – Per the current 303(d) list, this WBID is not listed as 
impaired for Nutrients or Dissolved Oxygen.  With the Group 3, Cycle 1 assessment, it 
was assessed as impaired for bacteria (fecal coliform). 

 WBID 3240C1 – Palm Creek – Per the current 303(d) list, this WBID is not listed as 
Impaired for Nutrients or Dissolved Oxygen.  With the Group 3, Cycle 2 assessment, it 
was assessed it was assessed as impaired for bacteria (fecal coliform). 

 WBID 3240C – Caloosahatchee Estuary (Tidal Segment3) – Per the current 303(d) list, 
this WBID is not listed as Impaired for Nutrients or Dissolved Oxygen.  With the Group 
3, Cycle 1 assessment, it was assessed as impaired for bacteria (fecal coliform) and 
metals (iron) for Cycle 3.  With the Cycle 2 Delist List (Assessment January 15, 2010), 
FDEP has completed a TMDL for Nutrients for this WBID, and it has been delisted from 
the verified list for Dissolved Oxygen (Nutrients) and Nutrients (Chlorophyll a). 

A Total Maximum Daily Load (TMDL) has been adopted for the Caloosahatchee Basin.  A 
nutrient loading analysis will need to be performed for the proposed basins. 

There are four (4) existing cross drains within SR 78 to CR 78 and three (3) existing cross 
drains within CR 78 to Cook Brown Road, allowing for conveyance of offsite and onsite runoff to 
the Caloosahatchee River.  These flows will be maintained through the newly proposed corridor.  
The stormwater runoff from the existing SR 31 is collected in roadside ditches discharging into 
Owl Creek or wetland systems that flow toward the Caloosahatchee River, or directly into the 
Caloosahatchee River.  Some degree of water quality treatment is currently provided by the 
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existing grass ditches.  The existing land where the future corridor is proposed is wetland area 
or open pasture, which stormwater runoff sheet flows directly to adjacent wetland systems.   

 Future Drainage Conditions 

The proposed stormwater management consists of off-site wet detention systems that will treat 
and attenuate the stormwater runoff from the widening project.  According to SFWMD, 
treatment must be provided for the greater of one inch (1”) of stormwater runoff from the 
entire developed area, or 2.5 inches of stormwater runoff from the net new impervious area, 
and an orifice should be set at the SHWL elevation and sized to have maximum design 
discharge of ½” of the detention volume in 24 hours.  The SFWMD also requires that the post 
development peak discharge shall be at or below pre-development peak discharge for the 25-
year/72-hour storm event.  FDOT Critical Duration analysis is not required per FDOT District 
One.  See the email from FDOT in Appendix 7. 

The project within the segment between SR 78 to north of Owl Creek is currently divided into 
three (3) roadway drainage basins.  One (1) pond alternative for each basin has been analyzed 
to determine the location of stormwater treatment sites.  The ponds were sized to 
accommodate the ultimate six-lane condition. 

The project within the segment between North of Owl Creek to Cook Brown Road is permitted 
under SFWMD permit number 36-03133-P, which grants the construction of two additional lanes 
along the corridor to allow for four travel lanes as well as the construction of the surface water 
management system designed for the ultimate six-lane condition of SR 31.  The corridor is 
divided into eight (8) basins, each having its own stormwater management facility, which outfall 
into each other in series creating a ‘Chain of Lakes’.   

The tidal portion of the Caloosahatchee River reaches to Franklin Lock which is located 
approximately 33.2 miles upstream from the Gulf of Mexico and east of the study location. Per 
the coordination meeting with SFWMD in September 2011 and June 2020, floodplain 
compensation (FPC) sites will not be required for the project because the floodplain is in the 
Tidal Caloosahatchee River Basin, which encompasses the study area.  However, floodplain 
impacts have been quantified for the alternative roadway alignments and are included in the SR 
31 Location Hydraulic Report.  See the SFWMD Meeting Minutes and Tidal Caloosahatchee 
Watershed Map in Appendix 7.  

The following parameters were considered in the selection of potential pond sites: 

 Hydrologic and hydraulic factors such as existing ground elevation, soil types, estimated 
seasonal high water table (SHWT), stormwater conveyance feasibility, allowable 
hydraulic grade line (HGL); 

 Environmental resource impacts including wetlands and threatened or endangered 
species; 

 Floodplain impacts; 

 Major utility conflict potential;  
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 Estimated right-of-way acquisition; 

 Impacts to cultural resources; and  

 Hazardous Materials Contamination 

Summary 

Potential pond sites have been identified along the project limits.  The analysis estimates right-
of-way needs using a volumetric analysis, which accounts for water quality treatment and water 
quantity for runoff attenuation.  Please note that the recommendations were based on pond 
sizes and locations determined from preliminary data calculations, reasonable engineering 
judgment, and assumptions.  Pond sizes and configurations may change during final design as 
more detailed information on SHWT, wetland hydrologic information, and final roadway profile 
become available.  Please refer to Table 1 for a summary of the required pond right-of-way 
areas for the proposed ponds between SR 78 to CR 78. The Chain of Lakes stormwater ponds 
have already been constructed and do not require the acquisition of additional right of way but 
a maintenance easement agreement will be necessary for FDOT to have access for emergency 
maintenance use. 

Table 1 – Summary of Stormwater Pond Areas 

Pond Name 
Pond Right-of-Way Area (ac) 

(Including Access Easement) 

From SR 78 to north of Owl Creek 

Pond 2 0.00 (3.18 Pond Within R/W) 

Pond 3 6.71 

Pond 4 2.49 

Total 9.20 

From north of Owl Creek to Cook Brown Road 

Pond 100 24.80 (Owned R/W) 

Pond 200 22.80 (Owned R/W) 

Pond 300 25.80 (Owned R/W) 

Pond 400 10.00 (Owned R/W) 

Pond 500 50.50 (Owned R/W) 

Pond 600 9.20 (Owned R/W) 

Pond 700 4.70 (Owned R/W) 

Pond 800 6.60 (Owned R/W) 

Total 154.40 (Owned R/W) 
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SECTION 1 INTRODUCTION 
The Florida Department of Transportation (FDOT), District One, is conducting a Project 
Development and Environment (PD&E) Study for the proposed improvements to State Road 
(SR) 31 from south of Bayshore Road (SR 78) in Lee County to Cook Brown Road in Charlotte 
County. The total project length is approximately 5.3 miles. The proposed action includes 
providing six lanes for SR 31 from SR 78 to Cypress Parkway and four lanes from Cypress 
Parkway to Cook Brown Road.   
 
SR 31 is currently classified by FDOT as a rural minor arterial within the study project area.  The 
proposed typical section comprises of an interim four (4) lane condition to be expanded to six 
(6) lanes, two (2) shared use paths, a raised median, and curb and gutter with storm sewer 
inlets that discharge to swales that run the length of the project.  The Project Location Map 
is shown in Figure 1, Appendix 1.   

The project is located within the Tidal Caloosahatchee sub-basin of the Caloosahatchee River 
Watershed as defined by the South Florida Water Management District (SFWMD).  The project 
site is within Sections 24, 25 and 36 of Township 42 South, Range 25 East, Sections 19, 30, and 
31 of Township 42 South, Range 26 East, Sections 1, 12, 13 and 24 of Township 43 South, 
Range 25 East, Sections 6, 7, 18 and 19 of Township 43 South, Range 26 East.  Please refer to 
Figure 2 for the Drainage Basin Map.  A reproduction of the United States Geological 
Survey (USGS) Quadrangle Maps for the project vicinity is shown in Figure 3. 

The purpose of this Pond Siting Report is to discuss, analyze, and identify the stormwater 
management plan for the proposed roadway alignment based on environmental, hydrology and 
hydraulics, and economic factors.  Stormwater management for water quality treatment and 
runoff attenuation will be provided using wet detention stormwater management facilities.  The 
design of the drainage and stormwater facilities will comply with the standards set forth by the 
FDOT Drainage Manual and the Statewide Environmental Resource Permit (ERP) manual.  The 
pond siting analysis for the alternative pond sites is found in Section 6 of this report.  All 
exhibits for this report are included in Appendix 1.  For the ease of review, Drainage Design 
Criteria Matrix, Pond Design Calculations, and Pond Site Evaluation Matrix are 
included in Appendices 2, 3, and 4.  Other supporting information and data is included in the 
remaining appendices.  Please note that the datum used for this project is NAVD 88, unless 
otherwise specified.  

SECTION 2 PROJECT SUMMARY 

The Florida Department of Transportation (FDOT), District One, is conducting a Project 
Development and Environment (PD&E) Study for the proposed improvements to State Road 
(SR) 31 from south of Bayshore Road (SR 78) in Lee County to Cook Brown Road in Charlotte 
County. The total project length is approximately 5.3 miles. The proposed action includes 
providing six lanes for SR 31 from SR 78 to Cypress Parkway and four lanes from Cypress 
Parkway to Cook Brown Road.  The limits of the project are shown on the Project Location 
Map as shown in Figure 1, Appendix 1.   

The existing typical section for SR 31 within the project limits is a two-lane undivided rural 
roadway constructed within a right-of-way that is 100 feet in width.  It includes two twelve-foot 
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lanes with five-foot paved shoulders along both sides of the road.  Stormwater runoff is 
collected in roadside swales or sheet flows to adjacent wetlands.  The posted speed limit along 
SR 31 through the project limits is 40 miles per hour (mph) from SR 80 to north of SR 78 and 
increases to 50 mph and then 60 mph through the remainder of the corridor.  The existing 
roadway typical sections are provided in Figure 11, Appendix 1.  

Section 2.2 of this report discusses the preferred interim and ultimate typical sections for this 
study.  Please refer to Figures 12-1, 12-2, 12-3, and 12-4, Appendix 1 for the proposed 
typical sections. 
 

2.1 Purpose and Need 
 

2.1.1 Purpose 

 

The primary purpose of this project is to increase capacity on SR 31 from SR 78 to Cook Brown 
Road in order to accommodate the anticipated growth in traffic associated primarily with the 
Babcock Ranch Development of Regional Impact (DRI). 
 
Secondary goals of the project are to increase emergency evacuation capabilities in northern 
Lee and southern Charlotte Counties by providing a facility capable of handling evacuation of 
future residents and workers; to enhance system linkage connecting freight and personal 
vehicle traffic to the roadway network in northern Lee and southern Charlotte Counties; and to 
improve modal interrelationships by providing bicycle and pedestrian facilities to link the 
Babcock Ranch development with existing development. 
 
2.1.2 Need 

 

1. Increase Capacity 
The proposed Babcock Ranch DRI is located in southeastern Charlotte County, north of 
CR 78 (North River Road) and immediately east of SR 31. Access to this development is 
provided exclusively from SR 31.  The project will be developed within 17,800 acres of 
the total 91,000 acres of land encompassing the Babcock Ranch property. At full build-
out, approximately 19,500 housing units and six million square feet of commercial use 
(retail, office) will be provided. Overall, approximately 50,000 new residents are 
projected to live in this development.  This new mixed use residential and commercial 
development will significantly impact future traffic conditions on SR 31.  As such, the 
widening will be critical in accommodating anticipated travel demands.  The expansion 
of SR 31 is supported through a private-public partnership between the developers of 
Babcock Ranch and FDOT.   
 
The existing year (2017) Average Annual Daily Traffic (AADT) volumes for the section of 
SR 31 from SR 78 to North River Road ranges from 10,900 to 11,200 vehicles per day 
(vpd).  By the design year (2045), the AADT volumes expected to increase to 73,300 
along this section of SR 31. These future year traffic volumes will require the widening 
of SR 31 to six lanes in order to maintain an acceptable level of service for the roadway. 
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2. Improve Emergency Evacuation Capabilities 
The SR 31 corridor in Lee and Charlotte Counties is part of the evacuation route network 
established by the Florida Division of Emergency Management.  Designated as a primary 
evacuation route, this facility is critical in evacuating residents throughout the northern 
portion of Lee County and the central and eastern portions of Charlotte County. The 
impacts posed by the Babcock Ranch development could significantly affect future 
evacuation capacity and traffic circulation on SR 31.  As such, the expansion of SR 31 is 
critical in improving emergency evacuation and response times. 
 

3. Enhance Regional Connectivity 
SR 31 is classified by the FDOT as a rural minor arterial and an Emerging Strategic 
Intermodal System (SIS) facility providing access to residential homes, agricultural 
lands, ranches, gravel mines, and open space/conservation lands. SR 31 also serves as 
an important truck route for commercial vehicles shipping goods to and from Lee, 
Charlotte and DeSoto Counties. In addition, the Joint Regional Multimodal 
Transportation Systems developed by the Charlotte County-Punta Gorda Metropolitan 
Planning Organization (MPO) and the Sarasota/Manatee MPO and by the Charlotte 
County-Punta Gorda MPO and the Lee County MPO identifies SR 31 as an important 
regional north-south transportation corridor. Accordingly, the Transportation Element of 
the Charlotte County Comprehensive Plan identifies SR 31 as a potential future Critical 
Truck Utilization Route due to the significant growth projected to occur in the vicinity of 
the corridor. The Lee County MPO 2040 Long Range Transportation Plan (LRTP) 
recognizes the segment of SR 31 from SR 78 to CR 78 (North River Road) as a Priority 
Road Segment with 1,476 truck AADTT, or 20.5% truck traffic. The expansion of SR 31 
is anticipated to improve overall safety, emergency access, and truck access, as well as 
accommodate future growth in the southeastern portion of Charlotte County and the 
northern portion of Lee County. 
 

4. Improve Modal Interrelationships 
Currently, there are paved shoulders on both sides of SR 31 from SR 78 to Cook Brown 
Road.  Bicycle and pedestrian improvements on SR 31 are not identified in the Lee 
County MPO 2040 LRTP.  However, according to policies within the Lee County 
Comprehensive Plan, Objective 39.2 Transportation and Land Use Planning, and 
associated policies, bicycle facilities and sidewalks should be included in the construction 
plans of new and expanded roadways, as well as new developments. Therefore, bicycle 
and pedestrian facilities will be included in the widening of SR 31 from SR 78 to Cook 
Brown Road. In addition, pedestrian facility improvements will be incorporated along the 
majority of roads connecting to SR 31 as part of the Babcock Ranch DRI. These 
improvements are consistent with the Lee County Greenways Master Plan that includes 
the Pine Island/Hendry Trail within the limits of the study. 
 

2.2 Description of Preferred Alternative 
 

2.2.1 Preferred Interim Improvement 

 

The initial construction of the interim improvement includes construction of a new four-lane 
divided roadway from SR 78 to Cypress Parkway. This section is located on a new alignment 
east of the existing SR 31 roadway and the 50-foot wide Florida Gas Transmission pipeline 
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easement. From Cypress Parkway to Horseshoe Road, the roadway shifts back to the west and 
involves widening SR 31 to the east of its existing alignment and will use a combination of the 
existing SR 31 roadway right-of-way and new right-of-way. The existing two-lane undivided 
section of SR 31 will remain in place from north of SR 78 to south of Cypress Parkway and will 
serve as a frontage road for local access. A separate project will relocate the existing Florida 
Gas Transmission (FGT) easement from the east side to the west side of existing SR 31 from 
just north of the Lee/Charlotte County Line to just north of Horseshoe Road. From just north of 
Horseshoe Road, the gas line will transition back to the east side of the road and connect with 
the existing FGT easement.  
 
The preferred interim typical section from SR 78 to Cypress Parkway includes two, 11-foot 
travel lanes in each direction separated by a 44-foot median that will accommodate future 
inside widening with Type F curb along the inside and outside lanes. A 12-foot wide shared-use 
path is proposed along both sides of the roadway. Between SR 78 and the Lee/Charlotte County 
Line, approximately 208 feet of right-of-way is required. It should be noted that from the 
Lee/Charlotte County Line northward, the shared-use path on the east side will be 10 feet wide 
and located outside of the proposed roadway right-of-way on the Chain of Lakes berm. 
Approximately 192 feet of right-of-way is needed from the Lee/Charlotte County Line to Cypress 
Parkway.  
 
From Cypress Parkway to Horseshoe Road, the preferred typical section includes two, 11-foot 
travel lanes in each direction separated by a 22-foot median.  Type F curb will be placed along 
the median and along the outside travel lanes. Approximately 107 feet of additional right-of-
way is needed along the east side of SR 31 for a total width of 207 feet. Through this section, 
the Florida Gas Transmission gas line will be relocated to a new 50-foot wide easement along 
the west side of the existing SR 31 right-of-way. This typical section includes dual ditches and a 
12-foot shared-use path along the west side of the road.  A 10-foot shared-use path will also be 
provided along the east side of the road, outside the roadway right-of-way on the Chain of 
Lakes berm on Babcock Ranch property.     

 

2.2.2 Preferred Ultimate Improvement 

 

The preferred ultimate 6-lane improvement includes providing six lanes for SR 31 from SR 78 to 
Cypress Parkway and four lanes from Cypress Parkway to Cook Brown Road. The design speed 
is 45 mph. The ultimate 6-lane preferred alternative includes widening the interim 4-lane 
divided SR 31 roadway to a six-lane divided roadway from SR 78 to Cypress Parkway. This will 
involve adding one through lane in each direction to the median. From Cypress Parkway to 
Horseshoe Road, the interim 4-lane divided roadway will remain.  From Horseshoe Road to 
Cook Brown Road, the existing two-lane SR 31 roadway will be widened to a 4-lane divided 
roadway to the west within a combination of existing road right-of-way and proposed road 
right-of way. 
The preferred ultimate 6-lane typical section from SR 78 to Cypress Parkway includes three, 11-
foot travel lanes in each direction separated by a 22-foot median with Type F curb along the 
inside and outside lanes. As previously mentioned, this widening will be done towards the 
median.  
 
From Cypress Parkway to Horseshoe Road, the preferred 4-lane interim improvement will 
remain as the ultimate improvement. Between Horseshoe Road and Cook Brown Road, the 
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existing SR 31 roadway will be reconstructed as a 4-lane divided roadway.  The alignment 
involves widening to the west, which will require an additional 107 feet to the west of the 
existing SR 31 right-of-way, for a total roadway right-of-way width of 207 feet.  The preferred 
ultimate 4-lane typical section includes two, 11-foot travel lanes in each direction separated by 
a 22-foot median.  Type F curb will be placed along the median and along the outside travel 
lanes.  The existing Florida Gas Transmission gas line will remain within the existing 50-foot 
easement along the east side of SR 31.  

SECTION 3 DESIGN CRITERIA 

The design of the stormwater management facilities for the project is governed by the rules set 
forth by the SFWMD and FDOT.   Water treatment and attenuation requirements will comply 
with the guidelines as defined in Chapter 62-330 of the Florida Administration Code (F.A.C) and 
the SFWMD ERP manual.  Please refer to Appendix 2 for the Drainage Design Criteria 
Matrix compiled from both SFWMD and FDOT criterion and used for this project.  

Wet detention ponds will provide for water quality improvements as well as water quantity 
attenuation for the project runoff.  The stormwater ponds are designed and sized for the 
ultimate six-lane configuration of SR 31.  Please refer to the summary below for the water 
quality, water quantity, and detention pond facilities configuration criterion used for the project: 

 Water Quality – Treatment will be provided for one inch (1”) of runoff over entire 
developed area or 2.5” over the net new impervious area, whichever is greater.  An 
outfall control structure shall be designed to drawdown a maximum of one-half inch 
(0.5”) of the detention volume in 24 hours.  The project traverses three (3) WBIDs, 
which are all located in the Caloosahatchee River Basin.  The water bodies are not 
impaired for nutrients, however, a Total Maximum Daily Load (TMDL) was adopted for 
the Caloosahatchee Basin in 2009.  Therefore, a pre versus post pollutant loading 
analysis will be required.     

 Water Quantity – The SFWMD requires that the post development peak discharge 
shall be at or below pre-development peak discharge for the 25-year/72-hour storm 
event.  In accordance with the SFWMD coordination meetings in September 2011 and 
June 2020, pre vs. post discharge rate attenuation will not be required for those basins 
which discharge directly to the Caloosahatchee River.   

 Detention Pond Facilities Configuration – The proposed pond shall have a 
minimum area of 0.5 acre and 100 feet minimum width for linear areas in excess of 200 
feet length (measured at the control elevation).  The pond will include a 15-foot 
minimum maintenance berm width, minimum 1:4 (Vertical:Horizontal) for pond side 
slopes and tie up/down slopes to existing ground, and a minimum 1-foot freeboard from 
the inside maintenance berm to the Design High Water (DHW) stage.  The littoral area 
shall be shallower than 6 feet as measured from below the control elevation.  The 
minimum shallow, littoral area shall be the lesser of 20 percent of the wet detention 
area or 2.5 percent of the total of the detention area (including side slopes) plus the 
basin contributing area.       
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SECTION 4 DATA COLLECTION 

The design team collected and reviewed data from the following sources: 

 FDOT Drainage Manual, January 2020 

 FDOT Drainage Design Guide – January 2020 

 SR 31 Plans – Final Plans of Roadway Resurfacing, FPID 195662-1-52-01, M.P. 0.017 to 
M.P. 4.684, 1999 

 SR 31 Plans – Final Plans of Bridge Rehabilitation, Project No. 12090-3509, M.P. 0.970 
to M.P. 1.117, 1994 

 Environmental Resource Permit Information Manual, 2014 

 Environmental Resource Permit Applicant’s Handbook Volume I, June 2018 

 Environmental Resource Permit Applicant’s Handbook Volume II, May 2016 

 Federal Emergency Management Agency (FEMA), Panel Nos. 12071C0119F, 
12071C0282F, and 12071C0284F, Lee County, Florida dated August 28, 2008 

 Federal Emergency Management Agency (FEMA), Panel Nos. 12015C0475F, Charlotte 
County, Florida dated May 5, 2003 

 Federal Emergency Management Agency (FEMA), LOMR 18-04-3990P dated December 
31, 2019 

 U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 
Soil Survey of Lee County, Florida, 1984 

 U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 
Soil Survey of Charlotte County, Florida, 1984 

 USDA NRCS Soil Survey Geographic (SSURGO) Database from SFWMD, 2017 

 United States Geological Survey (USGS) Quadrangle Maps  

 1-foot contours from Lee County LiDAR, 2007 

 1-foot contours from Charlotte County LiDAR, 2007 

 Lee County Property Appraiser’s Website (GIS parcel lines), 2018 

 Charlotte County Property Appraiser’s Website (GIS parcel lines), 2018 

 FDOT Straight Line Diagrams (SLDs) of Road Inventory for SR 31 and SR 78 

 Field Reconnaissance (December 2011 and May 2012) 

 National Wetland Inventory (NWI) from U.S. Fish and Wildlife Service (USFWS), 2018 
(GIS data) 

 Interviews with FDOT Maintenance Staff 

 SFWMD Environmental Resource Permits: 36-03133-P, 88-00012-S, 36-00036-S, and  
36-00588-S  

 Sweetwater Landing Access Driveway Plan (October 2005) by DBS Consulting 
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 Cultural Resource Assessment Survey (CRAS) by Southeastern Archaeological Research, 
Inc., November 2020 and Archaeological Consultants, Inc., November 2020 

 Natural Resource Evaluation Report by Inwood Consulting Engineers, Inc., November 
2020 

 Geotechnical Memorandum by Tierra, Inc., 2020 

 Contamination Screening Evaluation Report by AIM Engineering & Surveying, Inc., 2020 

SECTION 5 EXISTING DRAINAGE CONDITIONS 

5.1 Topography & Hydrologic Features 

The topography of the project area is relatively flat with elevations ranging from a high of 20 
feet to a low of 0 feet NAVD 88.  Please refer to USGS Topographic Map of Figure 3 in 
Appendix 1.  There are four (4) existing cross drains within SR 78 to CR 78 and three (3) 
existing cross drains within CR 78 to Cook Brown Road allowing for conveyance of offsite and 
onsite runoff to the Caloosahatchee River.  The size and geometry of all cross drains have been 
verified from the FDOT SLD’s, 1-foot LiDAR contours, SR 31 plans, as well as during field 
reconnaissance.  Please refer to Table 2 for a summary of existing cross drains and Appendix 
5 for pictures and review checklists. 

Table 2 – Summary of Existing Cross Drains 

Structure Number FDOT Milepost* Description 

CD-01 1.420 (Lee County) Single 18" RCP 

CD-02 1.492 (Lee County) Single 30" RCP 

CD-03 2.062 (Lee County) Double 48" RCP 

CD-04 (Owl Creek) 2.929 (Lee County) Double 48”, Single 42” 

CD-05 4.482 (Lee County) Triple 30” RCP 

CD-06 0.647 (Charlotte County) Double 30” RCP 

CD-07 24.278 (SR 78) (Lee County) Single 30" RCP 

*Beginning of the FDOT milepost for SR 31 is at the intersection of SR 80 and SR 31.  The FDOT milepost for SR 78 begins at the 
intersection of CR 767 and SR 78.   
 

5.2 Existing Permits 

There are existing SFWMD permits along the project limits.  See Appendix 8 for the existing 
permit letters.  SR 31 is permitted under SFWMD permit number 36-03133-P and is owned by 
FDOT.  The permit was originally obtained on October 1, 1996 for the resurfacing and widening 
of approximately 5 miles of SR 31 encompassing the limits from SR 78 to Cook Brown Road.  
The permit included the extension of six cross drains along the corridor.  A permit modification 
was granted on March 1, 2010 for SR 31 within the limits of north of Owl Creek to Cook Brown 
Road for the construction of a surface water management system to accommodate 254.60 
acres of roadway.  The permit grants the construction of two additional lanes along the corridor 
to allow for four travel lanes as well as the construction of the surface water management 
system designed for the ultimate six-lane condition of SR 31.   
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The surface water management system for SR 31 between north of Owl Creek to Cook Brown 
Road is divided into eight basins, each with its own stormwater management facility to provide 
treatment and attenuation for SR 31. The surface water management system provides 
treatment for 206.9 acres of project area through wet detention lakes located along the SR 31 
corridor.  The stormwater management facilities ultimately outfall into Owl Creek via 
conveyance swales that are permitted for construction as part of the Babcock Ranch Community 
under SFWMD permit number 08-00004-S-05. The remaining 47.7 acres of the project area 
flows away from the surface water management system and goes untreated.  The water quality 
treatment criteria used for the design follows SFWMD’s criteria of either the greater of 1” over 
the basin area or 2.5” over the impervious area with an additional 50% treatment volume 
provided.  

On October 8, 2015, Babcock Property Holdings, LLC, received a permit modification (36-03133-
P / Application 150220-4) for the construction and operation of a stormwater management 
system serving 349.10 acres as part of the widening of SR 31 from two-to-four lanes with an 
ultimate six-lane configuration.  The modification authorized the construction of a wet detention 
‘Chain of Lakes’ water quality/conveyance system serving SR 31.  The conveyance system is 
located within the permitted boundaries of the Babcock Ranch Community (Permit 08-00004-S-
05) and is also designated as future right-of-way for the widening of SR 31.  The permit was 
also modified in April of 2018 to reshape some of the lake configurations within the Chain of 
Lakes to accommodate potential access roads to Babcock Ranch and surrounding facilities. The 
permit modifications do not propose any changes to the SR 31 roadway design, only to the 
stormwater management systems.  The proposed changes will allow for the Chain of Lakes 
stormwater management facility to treat and attenuate runoff from both the ultimate six lane 
configuration of SR 31 as well as additional flows from north of Cook Brown Road, which have 
been causing flooding issues.  The proposed wet detention facilities have been expanded where 
feasible to provide the additional storage to accommodate the additional runoff to the system.  
The design of the stormwater treatment systems for the eight drainage basins through the 
project are detailed in the Section 6 – Proposed Drainage Conditions. 

The permit for G-Ranch is ERP 36-04945-P. The ranch permit may need to be modified with the 
final design of SR 31 widening to include the new impervious area. The entirety of the area 
covered by this permit, 4.01 acres, is pasture and therefore has not been improved for drainage 
purposes.  
 
The permit for the Lee County Civic Center is ERP No. 36-00036-S.  The civic center permit may 
need to be modified with the final design of SR 31 widening to include the new impervious area 
for the realignment of SR 78 (Bayshore Rd.), however, portions of the existing impervious areas 
from SR 78 currently treated in the civic center pond, will be diverted to the proposed pond on 
SR 31, and the net impervious area to the civic center pond will be less in the post-developed 
condition.  There is also excess treatment volume provided in the permitted stormwater 
management system for the civic center that may be utilized for SR 78 if necessary.   

 

5.3 Soils Data and Geotechnical Investigations 

The Soil Survey of Lee and Charlotte Counties, Florida, published by the USDA NRCS (dated 
1984) has been reviewed for the project vicinity.  USDA SSURGO was also obtained from 
SFWMD to create soils map in the project area using GIS ArcMap.  SSURGO data was compared 
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to Soil Survey by USDA NRCS and found no deviation.  The soil survey map for the project 
vicinity is illustrated in Figure 4 of Appendix 1. 

The soils encountered along the project limits vary and range from Hydrological Soil Group 
(HSG) A, A/D, B, B/D, C/D to D soils.  Type A soils are very well drained soils with low water 
tables.  Type B soils are moderately well drained soils that have a moderate rate of water 
transmission. Type D soils are very poorly or poorly drained soils with high water tables. If a soil 
is assigned to a dual HSG, the first letter is for drained areas and the second is for un-drained 
areas.  Only soils that in their natural condition are in group D are assigned to dual classes.  
According to the Soil Survey, there are twenty-six (26) different soil types located along the 
project limits.  Table 3 – USDA NRCS Soil Survey Information summarizes and lists the 
soil types and relevant information.  The ground water is at a depth of 0.5’ – 1.5’ below the 
existing ground throughout the majority of the project.  According to the soil survey, there are 
some areas on SR 31 where the high-water table is above the ground surface during certain 
months of the year.   

A geotechnical evaluation study was performed by Tierra, Inc. along the study limits between 
SR 78 and CR 78.  A copy of the Geotechnical Memorandum is provided in Appendix 6, 
which includes on-site soil suitability and construction recommendations.  

Table 3 – USDA NRCS Soil Survey Information 

Soil 
No. 

Lee County 
USDA Soil Name 

Seasonal High 
Ground Water 

HSG 

Soil Classification 

Depth* 
(feet) 

Duration 
(months) 

Depth 
(inches) 

Unified AASHTO 

6 
HALLANDALE FINE 

SAND 
0.25- 1.5 Jun-Nov B/D 

0-2 
2-7 
4-12 
12 

SP, SP-SM 
SP, SP-SM 
SP, SP-SM 

--- 

A-3 
A-3 
A-3 
--- 

7 
MATLACHA GRAVELLY 

FINE SAND-URBAN 
LAND COMPLEX 

1.5- 3.5 Jun-Oct B 
0-40 

40-80 
SP, SP-SM 
SP, SP-SM 

A-3 
A-3 

13 BOCA FINE SAND 0.5 -1.5 Jun-Feb A/D 

0-3 
3-14 

14-25 
25-30 
30-40 

SM, SP-SM 
SP-SM, SM 
SM, SP-SM 
SC, SC-SM 

--- 

A-3, A-2-4 
A-3, A-2-4 
A-3, A-2-4 

A-2-4, A-6, A-2-6 
--- 

23 WULFERT MUCK 0.0 Jan-Dec A/D 
0-12 

12-36 
36-80 

PT 
PT 

SP-SM, SM 

--- 
--- 

A-3, A-2-4 

26 
PINEDA- PINEDA, WET, 

FINE SAND 
0.5- 1.5 Jun-Nov A/D 

0-1 
1-5 
5-36 

36-54 
54-80 

SM, SP-SM 
SP-SM, SM 
SM, SP-SM 

CL, SC, SC-SM 
SO-SM, SM 

A-2-4, A-3 
A-2-4, A-3 
A-2-4, A-3 

A-4, A-2-4, A-6 
A-2-4, A-3 

27 POMPANO FINE SAND 0.0 Jun-Feb A/D 
0-12 

12-80 
SP-SM, SM 
SP-SM, SM 

A-3, A-2-4 
A-3, A-2-4 

28 IMMOKALEE SAND 0.5- 1.5 Jun-Nov B/D 

0-9 
9-36 

36-55 
55-80 

SP-SM 
SP, SP-SM 
SP-SM, SM 
SM, SP-SM 

A-3, A-2-4 
A-2-4, A-3 
A-3, A-2-4 
A-2-4, A-3 

33 OLDSMAR SAND 0.5- 1.5 Jun-Feb A/D 

0-6 
6-38 

38-50 
50-80 

SP-SM, SM 
SM, SP-SM 
SP-SM, SM 

SC, CL, SC-SM 

A-3, A-2-4 
A-2-4, A-3 
A-2-4, A-3 

A-4, A-7-6, A-6 
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*Seasonal High Groundwater Table: Depth is referenced below existing grade, except where indicated as “+”. 

 

34 
MALABAR FINE SAND 

 
0.25- 1.5 Jun-Nov A/D 

0-5 
5-17 

17-42 
42-59 
59-80 

SM, SP-SM 
SM, SP-SM 
SM, SP-SM 

SC-SM, SC, CL 
SM 

A-2-4, A-3 
A-3, A-2-4 
A-2-4, A-3 

A-2-4, A-6, A-4 
A-4, A-2-4 

36 
IMMOKALEE SAND-

URBAN LAND 
COMPLEX 

0.5 -1.5 Jun-Nov B/D 

0-9 
9-36 

36-55 
55-80 

SP-SM 
SP, SP-SM 
SP-SM, SM 
SM, SP-SM 

A-2-4, A-3 
A-2-4, A-3 
A-3, A-2-4 
A-2-4, A-3 

45 
COPELAND FINE SAND 

LOAM 
0.0 Jul-Apr D 

0-8 
8-20 

20-28 
28-38 

SC, CL, SM 
SC, CL, SM 
SC, CL, CH 

--- 

A-2-4, A-6 
A-6, A-2-4 
A-7-6, A-4 

--- 

49 FELDA FINE SAND 0.0 Jun-Dec A/D 

0-7 
7-24 

24-36 
36-80 

SP-SM, SM 
SP-SM, SM 

CL, SC, SC-SM 
SP-SM, SM 

A-3, A-2-4 
A-2-4, A-3 

A-7-6, A-2-4, A-4 
A-2-4 

62 WINDER SAND 0.0 Jun-Dec C/D 

0-3 
3-13 

13-35 
35-71 
71-80 

SP-SM, SM 
SM, SP-SM 

SC, CL 
SC, CL 
SC, CL 

A-2-4, A-3 
A-2-4, A-3 

A-6, A-7-6, A-4 
A-2-4, A-6, A-7-6 
A-2-4, A-6, A-7-6 

69 
MATLACHA GRAVELLY 

FINE SAND 
1.5- 3.5 Jun-Oct B 

0-35 
35-40 
40-80 

SP-SM, SM 
SM, SP-SM 
SM, SP-SM 

A-3, A-2-4 
A-3, A-2-4 
A-3, A-2-4 

73 PINEDA FINE SAND 0.0 Jun-Dec A/D 

0-3 
3-12 

12-31 
31-39 
39-55 
55-80 

SP-SM, SM 
SM, SP-SM 
SP-SM, SM 

CL, SC-SM, SC 
SC-SM, SC, CL 

SP-SM, SM 

A-2-4, A-3 
A-2-4, A-3 
A-3, A-2-4 

A-2-4, A-6, A-4 
A-2-4, A-6, A-4 

A-2-4, A-3 

102 
BOCA FINE SAND-

URBAN LAND 
COMPLEX 

0.25- 1.5 N/A A/D 

0-3 
3-14 

14-25 
25-30 
30-40 

SP, SP-SM 
SP, SP-SM 
SP-SM, SM 
SP, SP-SM 

--- 

A-3, A-2-4 
A-3, A-2-4 
A-3, A-2-4 

A-3, A-6, A-4 
--- 

125 
OLDSMAR SAND-

URBAN LAND 
0.5- 1.5 N/A A/D 

0-6 
6-38 

38-50 
50-80 

SP-SM, SM 
SP-SM, SM 
SP-SM, SM 
CL, SC-SM 

A-3, A-2-4 
A-2-4, A-3 
A-2-4, A-3 

A-4, A-7-6, A-6 

144 CALOOSA FINE SAND 1.5- 3.5 N/A A 
0-10 

10-27 
27-80 

SP-SM, SM 
SP-SM, SM 

CH 

A-3, A-2-4 
A-2-4, A-3 

A-7-6 

Soil 
No. 

Charlotte County 
USDA Soil Name 

Seasonal High 
Ground Water HS

G 

Soil Classification 

Depth* 
(feet) 

Duration 
(months) 

Depth 
(inches) 

Unified AASHTO 

26 PIENDA- PINEDA WET 0.5- 1.5 Jun-Nov A/D 

0-1 
1-5 
5-36 

36-54 
54-80 

SM, SP-SM 
SP-SM, SM 
SM, SP-SM 

CL, SC, SC-SM 
SP-SM, SM 

A-2-4, A-3 
A-2-4, A-3 
A-2-4, A-3 

A-4, A-2-4, A-6 
A-2-4, A-3 

33 OLDSMAR SAND 0.5- 1.5 Jun-Feb A/D 

0-6 
6-38 

38-50 
50-80 

SP, SP-SM 
SM, SP-SM 
SP-SM, SM 

SC, CL, SC-SM 

A-3, A-2-4 
A-2-4, A-3 
A-2-4, A-3 

A-4, A-7-6 A-6 

35 WABASSO SAND 0.25- 1.5 Jun-Nov A/D 

0-6 
6-25 

25-30 
30-58 
58-80 

SP-SM, SM 
SP-SM, SP 
SP-SM, SM 

CL, SC 
SM, SC 

A-3, A-2-4 
A-3, A-2-4 
A-3, A-2-4 
A-6, A-7-6 

A-2-4, A-2-6 

42 
WABASSO SAND, 

LIMESTONE 
0.5- 1.5 Jun-Oct C/D 

0-6 
6-25 

SP-SM, SP, SM 
SM, SP-SM, SP 

A-2-4, A-3 
A-2-4, A-3 
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*Seasonal High Groundwater Table: Depth is referenced below existing grade, except where indicated as “+”. 

 
5.4 Environmental Characteristics 
 

5.4.1 Land Use Data 

The project begins south of Bayshore Road (SR 78) and continues to Cook Brown Road in 
Charlotte County.  The project corridor between SR 78 to CR 78 is a mixture of residential and 
agricultural land uses interspersed with native wetland and upland habitat. Between CR 78 to 
Cook Brown Road, the land use is a mixture of upland non-forested and urban and built up land 
uses interspersed with agricultural and wetlands.  For utilities, there is a 50-foot Florida Gas 
Transmission (FGT) easement with a 26” gas main along the east side of the project from south 
of Sweetwater Landing Marina to the end of the project. 

SUBSTRATUM 25-35 
35-45 
45-55 

SP, SM. SP-SM 
CL, SC, SC-SM 

--- 

A-2-4, A-3 
A-2-6, A-6 

--- 

62 WINDER SAND 0.0 Jun-Dec C/D 

0-3 
3-13 

13-35 
35-71 
71-80 

SP-SM, SM 
SM, SP-SM 

SC, CL 
SC, CL 
SC, CL 

A-2-4, A-3 
A-2-4, A-3 

A-6, A-7-6, A-4 
A-2-4, A-6, A-7-6 
A-2-4, A-6, A-7-6 

63 MALABAR FINE SAND 0.5 - 1.5 Jun-Oct A/D 

0-5 
5-17 

17-42 
42-59 
59-80 

SM, SP-SM 
SM, SP-SM 
SM, SP-SM 

SC-SM, SC, CL 
SM 

A-2-4, A-3 
A-2-4, A-3 
A-2-4, A-3 

A-2-4, A-6, A-4 
A-2-4, A-4 

73 PINEDA FINE SAND 0.0 Jun-Dec A/D 

0-3 
3-12 

12-31 
31-39 
39-55 
55-80 

SP-SM, SM 
SM, SP-SM 
SP-SM, SM 

CL, SC-SM, SC 
SC-SM, SC, CL 

SP-SM, SM 

A-2-4, A-3 
A-2-4, A-3 
A-3, A-2-4 

A-2-4, A-6, A-4 
A-2-4, A-6, A-4 

A-2-4, A-3 

121 
MALABAR FINE SAND, 
HIGH- URBAN LAND 

COMPLEX 
0.5- 1.5 N/A A/D 

0-5 
5-17 

17-42 
42-59 
59-80 

SM, SP-SM 
SM, SP-SM 
SM, SP-SM 

SC-SM, SC, CL 
SM 

A-2-4, A-3 
A-2-4, A-3 
A-2-4, A-3 

A-2-4, A-6, A-4 
A-2-4, A-4 

125 
OLDSMAR SAND- URBAN 

LAND 
0.5- 1.5 N/A A/D 

0-6 
6-38 

38-50 
50-80 

SP-SM, SM 
SP-SM, SM 
SP-SM, SM 
CL, SC-SM 

A-3, A-2-4 
A-2-4, A-3 
A-2-4, A-3 

A-4, A-7-6, A-6 

129 
PINEDA FINE SAND- 

URBAN LAND COMPLEX 
0.5- 1.5 N/A A/D 

0-1 
1-5 
5-36 

36-54 
54-80 

SM, SP-SM 
SM, SP-SM 
SM, SP-SM 

CL, SC, SC-SM 
SP-SM, SM 

A-2-4, A-3 
A-3, A-2-4 
A-2-4, A-3 

A-2-4, A-6, A-4 
A-2-4, A-3 

130 
PINEDA FINE SAND, 
POND- URBAN LAND 

COMPLEX 
0.0 N/A A/D 

0-3 
3-12 

12-31 
31-39 
39-55 
55-80 

SP-SM, SM 
SM, SP-SM 
SP-SM, SM 

SC-SM, SC, CL 
CL, SC, SC-SM 

SP-SM, SM 

A-2-4, A-3 
A-3, A-2-4 
A-3, A-2-4 

A-2-4, A-6, A-4 
A-2-4, A-6, A-4 

A-2-4, A-3 

137 
WABASSO SAND- 

URBAN LAND COMPLEX 
0.5- 1.5 N/A C/D 

0-6 
6-25 

25-30 
30-58 
58-80 

SP-SM, SM 
SP-SM, SP 
SP-SM, SM 

CL, SC 
SM, SC 

A-2-4, A-3 
A-3, A-2-4 
A-3, A-2-4 
A-6, A-7-6 

A-2-4, A-2-6 

138 

WABASSO SAND, 
LIMESTONE 

SUBSTRATUM- URBAN 
LAND COMPLEX 

0.5- 1.5 N/A C/D 

0-6 
6-25 

25-35 
35-45 
45-55 

SP-SM, SP, SM 
SM, SP-SM, SP 
SM, SP-SM, SP 
SC, CL, SC-SM 

--- 

A-2-4, A-3 
A-2-4, A-3 
A-2-4, A-3 
A-2-4, A-6 

--- 
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The widening of SR 31 from south of Bayshore Road (SR 78) to Cook Brown Road does not 
alter the existing or future land uses in the area.  Future land uses adjacent to the project limits 
will include urban community, suburban, public facilities, and rural lands.  Please see Figures 5 
and 6 for Existing and Future Land Use Maps in Appendix 1. 

5.4.2 Cultural Features 

Cultural features preserve and enhance the cultural nature of a community and include parks, 
schools, churches and other religious institutions.  Also included are historic sites, 
archaeologically significant sites and neighborhood gathering places.  Community services 
include facilities that provide necessary services such as fire stations, police stations, public and 
private schools, hospitals, cemeteries, public buildings, and civic facilities.  All of these resources 
represent commonly occurring types of architecture for the locale, and available data did not 
indicate any significant historical associations.  

It was concluded in the Cultural Resource Assessment Survey (CRAS) for this PD&E study 
(between SR 78 to CR 78) conducted by Southeastern Archaeological Research that the 
archaeological survey confirmed the low archaeological site potential of the archaeological area 
of potential effect (APE).  No archaeological sites or occurrences were identified within the SR 
31 project (between SR 78 to CR 78) APE during the current survey and no further 
archaeological work is recommended.    

The CRAS also concluded that the historic resources survey resulted in the identification of nine 
historic resources within the APE.  Three of these resources (8LL002582, 8LL002583, 
8LL002584) were previously recorded, while the remaining six resources (8LL02845, 8LL02728, 
8LL02729, 8LL02730, 8CH02720, 8CH02721) were newly identified during the current survey.  
One previously recorded historic resource (8CH02721) was also identified and updated. The 
identified historic resources include one railroad, one bridge, one canal, and nine structures.  
These were determined to be common resources without significant historical associations and 
ineligible for listing in the NRHP.  

None of the other historic resources documented for the current survey, whether previously or 
newly recorded, that are within the APE are considered eligible for listing in the National 
Register either individually or as part of a district. 

Overall, the pond sites were determined to have low to moderate archaeological site potential.  
No archaeological sites or occurrences, historic structures, NRHP-eligible or listed resources 
were identified within the SR 31 Ponds APEs, and no further work is recommended for these 
locations.  Thus, the construction of the pond sites will have no effect on any significant cultural 
resources.  Please refer to the CRAS prepared by Southeastern Archaeological Research for the 
project study between SR 78 and CR 78. A separate CRAS was prepared by Archaeological 
Consultants, Inc. for the project study between CR 78 to North of Cook Brown Road which also 
revealed no historic or prehistoric archaeological sites which are listed, determined eligible, or 
considered potentially eligible for listing in the NRHP within the project APE.        

5.4.3 Natural and Biological Features 

The project corridor occurs between and near natural features (e.g., preserves, managed lands) 
that may provide suitable and/or designated critical habitat for protected species, namely 
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threatened or endangered species. Public information was reviewed to identify suitable and/or 
critical habitat for – and historical evidence of usage by – protected species in the region. The 
information was obtained from the US Fish and Wildlife Service (FWS), the Florida Fish and 
Wildlife Conservation Commission (FWC), the Florida Natural Areas Inventory (FNAI) and 
others. Additional information was collected by qualified biologists from Johnson Engineering 
during species-specific wildlife surveys they conducted in 2020. Collectively, the information was 
used to determine a species’ likelihood of occurring within the project study area.  Then, the 
Preferred Alternative was evaluated for any potential impacts to protected species and their 
habitats. For more information on the species surveys please refer to the Natural Resource 
Evaluation Report prepared as part of this Study. 

The Preferred Alternative will result in 68.26 acres of new direct impacts to wetlands and 
surface waters, including 3.04 acres in estuarine mangrove habitat, 6.81 acres in freshwater 
forested wetlands, and 4.50 acres in freshwater herbaceous wetlands. Notably, existing 
environmental permits for the “Chain of Lakes” authorized clearing of 18.46 acres of freshwater 
herbaceous wetlands not identified in this study because compensatory mitigation has been 
approved for those impacts.   

Based on existing information and both general and species-specific surveys, the Preferred 
Alternative will not jeopardize the continued existence of a listed species and/or result in the 
destruction or adverse modification of critical habitat.  The Natural Resource Evaluation 
Report identified that all three (3) pond sites may potentially impact wetlands and/or surface 
waters. Unavoidable wetland impacts will be mitigated pursuant to Section 373.4137, FS, to 
satisfy all mitigation requirements of Part IV of Ch. 373, FS and 33 USC § 1344. 

5.4.4      Contamination 

 

A Contamination Screening Evaluation Report (CSER) for this PD&E study identified and 
evaluated known or potential contamination problems, presented testing or remedial 
recommendations concerning these problems and discussed possible project impacts. Twenty 
(20) sites were investigated for facilities or operations that may present the potential for finding 
petroleum contamination or hazardous materials, and therefore may impact the proposed 
improvements for this project. Of the 20 sites investigated, the following risk rating have been 
applied: 0 “High” rating sites, 4 “Medium” rating sites and 16 “Low/No” rating sites for potential 
contamination concerns. For the sites rated “No” for potential contamination, no further action 
is planned. For sites rated “Low” for potential contamination, no further action is required at 
this time. These sites/facilities have potential to impact the study area but based on select 
variables have been determined to have low risk to the corridor at this time. For the sites with a 
risk rating of “Medium” or “High”, the Project Manager (PM) and the District Contamination 
Impact Coordinator (DCIC) will coordinate on further actions that must be taken to best address 
the contamination issue. None of the proposed pond sites for this study fall within a risk rating 
of “Medium” or “High”. Please refer to the Contamination Screening Evaluation Report 
(CSER) prepared as part of this study.  

 

5.4.5 Existing Drainage Conditions 

The project area is located within the Tidal Caloosahatchee sub-basin of the Caloosahatchee 
River Watershed within the jurisdiction of the SFWMD.  The Caloosahatchee River is just south 
of the begin study limits and the general flow pattern for the area is towards the 
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Caloosahatchee River.  Owl Creek (a regulatory FEMA floodway) just north of CR 78 also 
traverses the project limits, which drains southeast to the Caloosahatchee River.    

The limits of the basins are shown in Table 4 - Summary of Existing Drainage Basins and 
are also included on the Pre-Development Basin Maps in Appendix 4.  The existing 
roadway is comprised of a two-lane rural section.  The stormwater runoff in this section is 
collected in roadside ditches discharging directly into low lying wetlands or cross drains.  Some 
degree of water quality treatment is currently provided by the existing grass ditches.  A portion 
of the onsite runoff sheet flows directly to adjacent wetland systems.  The runoff from the 
existing bridge discharges directly to the Caloosahatchee River through scuppers.  A brief 
description of the existing drainage basins is provided in the following sections.   

Table 4 – Summary of Existing Drainage Basins 

Basin Name From Station To Station Outfall Location 

2 
561+75 (RT) 
564+19 (LT) 

590+73 (RT) 
576+09 (LT) 

Caloosahatchee River 

3 
590+73 (RT) 

597+11 (LT) 

646+35 (RT) 

650+80 (LT) 

Wetland System to 

Caloosahatchee River 

4 
646+35 (RT) 
650+80 (LT) 

658+23 (RT/LT) Owl Creek 

100 658+23 684+26 Owl Creek 

200 684+26 730+43 Ditch System to Owl Creek 

300 730+43 753+72 Ditch System to Owl Creek 

400 753+72 778+05 Ditch System to Owl Creek 

500 778+05 805+76 Ditch System to Owl Creek 

600 805+76 823+98 Ditch System to Owl Creek 

700 823+98 843+81 Ditch System to Owl Creek 

800 843+81 865+86 Ditch System to Owl Creek 

 

5.4.5.1 Basin 2 

Basin 2 begins north of the Caloosahatchee River at Station 561+75 (RT) and Station 564+19 
(LT) and continues to Station 576+09 (LT) and Old Rodeo Drive (Station 590+73, RT).  
Roadway runoff drains to a roadside ditch that flows south and directly discharges to the 
Caloosahatchee River.  The runoff from the existing bridge over the Caloosahatchee River 
directly discharges to the river through scuppers, and is not included in the pre-development 
basins.  Adjacent wetland systems and/or surface waters and the 100-year floodplain are 
expected to be impacted from the proposed roadway widening project.  

5.4.5.2 Basin 3 

Basin 3 begins at Old Rodeo Drive (Station 590+73, RT) and Station 597+11 (LT), and 
continues to Station 646+35 (RT) and north of CR 78 (N. River Rd.) at Station 650+80 (LT).   
Roadway runoff drains to roadside ditches and adjacent wetlands and flows to a double 48” 
RCP (CD-03) at Station 611+55 and to a single 30” RCP at Station 581+53.  The culverts cross 
under SR 31 and discharge east to a wetland system that flows to the Caloosahatchee River.  
Adjacent wetland systems and the 100-year floodplain are expected to be impacted from the 
proposed roadway widening project.  
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5.4.5.3 Basin 4 

Basin 4 begins at Station 646+35 (RT) and north of CR 78 (N. River Rd.) at Station 650+80 
(LT) and continues to north of Owl Creek at Station 658+23.  Roadway runoff drains to 
roadside ditches and flows to Owl Creek which crosses under SR 31 and discharges east 
through a double 48” and a single 42” RCP (CD-04) at Station 657+30, where it flows southeast 
to the Caloosahatchee River.  Adjacent wetland systems and the 100-year floodplain are 
expected to be impacted from the proposed roadway widening project.   

5.4.5.4 Basin 100 

Basin 100 begins just north of Owl Creek at Station 658+23 and continues to Station 684+26. 
Roadway runoff drains to roadside ditches and flows south to Owl Creek which crosses under 
SR 31 and discharges east through a double 48” and a single 42” RCP (CD-04) at Station 
657+30, where it flows southeast to the Caloosahatchee River. 

5.4.5.5 Basin 200 

Basin 200 begins just north of Owl Creek at Station 684+26 and continues to Station 730+43. 
Roadway runoff drains to roadside ditches and flows south to Owl Creek which crosses under 
SR 31 and discharges east through a double 48” and a single 42” RCP (CD-04) at Station 
657+30, where it flows southeast to the Caloosahatchee River. 

5.4.5.6 Basin 300 

Basin 300 begins just north of Owl Creek at Station 730+43 and continues to Station 753+72. 
Roadway runoff drains to roadside ditches and flows south to Owl Creek which crosses under 
SR 31 and discharges east through a double 48” and a single 42” RCP (CD-04) at Station 
657+30, where it flows southeast to the Caloosahatchee River. 

5.4.5.7 Basin 400                 

Basin 400 begins just north of Owl Creek at Station 753+72 and continues to Station 778+05. 
Roadway runoff drains to roadside ditches and flows south to Owl Creek which crosses under 
SR 31 and discharges east through a double 48” and a single 42” RCP (CD-04) at Station 
657+30, where it flows southeast to the Caloosahatchee River. 

5.4.5.8 Basin 500 

Basin 500 begins just north of Owl Creek at Station 778+05 and continues to Station 805+76. 
Roadway runoff drains to roadside ditches and flows south to Owl Creek which crosses under 
SR 31 and discharges east through a double 48” and a single 42” RCP (CD-04) at Station 
657+30, where it flows southeast to the Caloosahatchee River. 

5.4.5.9 Basin 600 

Basin 600 begins just north of Owl Creek at Station 805+76 and continues to Station 823+98. 
Roadway runoff drains to roadside ditches and through wetland areas before discharging back 
into roadside ditches and south to Owl Creek which crosses under SR 31 and discharges east 
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through a double 48” and a single 42” RCP (CD-04) at Station 657+30, where it flows southeast 
to the Caloosahatchee River. 

5.4.5.10 Basin 700 

Basin 700 begins just north of Owl Creek at Station 823+98 and continues to Station 843+81. 
Roadway runoff drains to roadside ditches and through wetland areas before discharging back 
into roadside ditches and south to Owl Creek which crosses under SR 31 and discharges east 
through a double 48” and a single 42” RCP (CD-04) at Station 657+30, where it flows southeast 
to the Caloosahatchee River. 

5.4.5.11 Basin 800 

Basin 800 begins just north of Owl Creek at Station 843+81 and continues to Station 865+86. 
Roadway runoff drains to roadside ditches and through wetland areas before discharging back 
into roadside ditches and south to Owl Creek which crosses under SR 31 and discharges east 
through a double 48” and a single 42” RCP (CD-04) at Station 657+30, where it flows southeast 
to the Caloosahatchee River. 

5.5 Floodplains/Floodways 

The Federal Emergency Management Agency (FEMA) has developed a Flood Insurance Rate 
Map (FIRM) for the study area.  The relevant FIRM panel numbers are 12071C0119F, 
12071C0282F, and 12071C0284F, for Lee County, Florida dated August 28, 2008 and panel 
number 12015C0475F for Charlotte County, Florida.  There is also a FEMA map revision LOMR 
18-04-3990P dated 12/31/2019 in Lee and Charlotte Counties.  The majority of the project 
between SR 78 to CR 78 is designated Zone AE with the 100-yr flood stage at elevation 7 ft 
NAVD.  Another portion of the study area is designated Zone AE with the 100-yr flood stage at 
elevation 8 ft NAVD.  The floodplain associated with Owl Creek is designated Zone AE, with 
100-yr flood stages ranging from elevation 15 ft to 20 ft NAVD, with a regulatory floodway 
designated as Zone AE with the 100-yr stage at elevation 17 ft NAVD crossing SR 31 at Owl 
Creek.  Between CR 78 to Cook Brown Road, the study corridor is within Zone X, areas outside 
of the 100 year floodplain, Zone A, areas with no base flood elevations determined, or Zone AE, 
areas which were updated by the FEMA LOMR with 100-yr flood stages ranging from elevation 
14 ft to 20 ft NAVD. 

Per FDOT, whenever it is determined that the proposed project will involve a regulatory 
floodway, the District Drainage Engineer, or designee, must work with local agencies and the 
Federal Emergency Management Agency (FEMA), as required, to ensure the project is 
developed consistent with local floodway plans and floodplain management programs.  

A FEMA No-Rise Certification for Floodways will be required for the project because the project 
crosses Owl Creek, a regulatory floodway.  Per FEMA, any project in a floodway must be 
reviewed to determine if the project will increase flood heights.  An engineering analysis must 
be conducted before a permit can be issued.  The community's permit file must have a record 
of the results of this analysis, which can be in the form of a No-rise Certification.  This No-rise 
Certification must be supported by technical data and signed by a registered professional 
engineer.  The supporting technical data should be based on the standard step-backwater 



SR 31 from SR 78 (Bayshore Rd) to Cook Brown Road                  
Financial Project Number: 428917-1-22-01 & 428917-2-21-01  Page 22 

    

 
Pond Siting Report                                                                                                                                      SR 31 PD&E Study 
FM 428917-1-22-01 & 428917-2-21-01 

 

computer model used to develop the 100-year floodway shown on the Flood Insurance Rate 
Map (FIRM) or Flood Boundary and Floodway Map (FBFM). 

The tidal portion of the Caloosahatchee River reaches the Franklin Lock which is located 
approximately 33.2 miles upstream from the Gulf of Mexico and east of the study location. Per 
the coordination meeting with SFWMD in September 2011 and June 2020, floodplain 
compensation (FPC) sites will not be required for the project because the floodplain is in the 
Tidal Caloosahatchee River Basin, which encompasses the study area.  However, Floodplain 
encroachment areas due to the roadway improvements are documented in the SR 31 
Location Hydraulic Report.  Please see the FEMA Flood Insurance Rate Map in 
Appendix 1, Figure 7 and the Tidal Caloosahatchee Watershed Map in Appendix 7. 

In a site visit with FDOT maintenance staff in December 2011, FDOT indicated that SR 31 has 
experienced overtopping and drainage problems within the project limits.  A copy of the 
meeting minutes can be found in Appendix 7.  FDOT maintenance staff confirmed that there is 
a large amount of offsite drainage from the west between Owl Creek (CD-04) and CD-03, and 
that a closed basin exists west of SR 31 within the Bayshore community.  The following 
summarizes the drainage concerns from FDOT: 

Old Bayshore Road - Old Bayshore Road overtops west of SR 31, where the existing ditch flow 
on SR 31 goes west on Old Bayshore to an existing cross drain and then back east to SR 31.  
FDOT was investigating adding a side drain at Old Bayshore Road to provide positive relief at 
this location.  The improvements had not yet been implemented at the time of this report. 

CD-03/Bayshore - Across from the 31 Produce stand, FDOT recently installed riprap adjacent to 
a driveway where a large amount of offsite area to the west flows to the Right-of-Way.  FDOT 
mentioned that the road overtops in this area, and needs a positive outfall.  FDOT maintenance 
staff recommended raising the road two to three feet and/or installing double pipes in the side 
drains in this area.  They noted that the first two to three side drains south of Old Bayshore 
Road have double pipes, and then they reduce to single pipe side drains as the ditch flows 
south to CD-03.  They also noted that the properties adjacent to CD-03 get flooded.  North of 
Old Rodeo Drive, a closed basin exists adjacent to the roadway within the Bayshore community.  
Carl Spirio, FDOT District One Drainage Engineer at the time this PD&E originally started, 
intended to coordinate with the County and SFWMD to potentially have a joint use of the Lee 
County Civic Center pond to provide an outfall for the closed basin, and provide flushing of the 
County’s pond which has become stagnant.  However, this does not appear to have been done, 
therefore, further discussions are warranted with the County and FDOT.  

North of Cook Brown Road – The Owl Creek basin north of Cook-Brown Road has a limited 
outfall and experiences flooding and has overtopped SR 31.  Proposed improvements to 
alleviate these flooding concerns have been permitted under SFWMD Permit No. 08-00004-S-6, 
but have not yet been constructed at the time of this report. 

SECTION 6 PROPOSED DRAINAGE CONDITIONS 

The stormwater runoff from the project limits will be collected and conveyed in roadside ditches 
or closed drainage systems to the proposed offsite wet detention ponds.  The ponds will 
discharge at or near the same cross drains or wetland systems that carry the roadway runoff in 
the existing condition.  The water quality treatment and water quantity attenuation will be 
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achieved through the construction of offsite wet detention ponds, which will require the 
acquisition of additional right-of-way. 

6.1 Proposed Ponds 
 

6.1.1 Stormwater Ponds 

The stormwater runoff will be routed to proposed stormwater ponds for water quality treatment 
and attenuation purposes.  The ponds were sized to accommodate the ultimate six-laning.  The 
Chain of Lakes stormwater treatment system between north of Owl Creek to Cook Brown Road 
has been designed to account for offsite runoff from Cook Brown Mine to the north.  There are 
a total of eleven (11) roadway drainage basins within the project limits.  One (1) pond 
alternative for each basin has been analyzed.  Please refer to Post-Development Basin 
Maps in Appendix 4 for the pond locations and the offsite drainage basin areas.   

The limits of the proposed basins begin and end at or near the same locations as in the existing 
condition. The proposed condition assumes collecting the bridge runoff in Basin 2, whereas in 
the existing condition the bridge has scuppers and discharges directly to the Caloosahatchee 
River.  The pond alternatives have been properly sized to accommodate the increased 
attenuation volume due to the proposed basin size increases.  Table 5 – Summary of 
Proposed Drainage Basins provides a summary of the proposed basin limits and their outfall 
locations.   

Table 5 – Summary of Proposed Drainage Basins 

Segment Basin Name From Station To Station Outfall Location 

SR 78 to North of Owl 
Creek 

2 556+35 590+00 Caloosahatchee River 

3 590+00 630+00 
Wetland System to 

Caloosahatchee River 

4 630+00 658+23 Owl Creek 

North of Owl Creek to 
Cook Brown Road 

100 658+23 684+26 Owl Creek 

200 684+26 730+43 Owl Creek 

300 730+43 753+72 Owl Creek 

400 753+72 778+05 Owl Creek 

500 778+05 805+76 Owl Creek 

600 805+76 823+98 Owl Creek 

700 823+98 843+81 Owl Creek 

800 843+81 865+86 Owl Creek 

 

 

6.1.2 Floodplain Impacts 

Floodplain compensation for impacts will not be required because of the tidal nature of the 
floodplain associated with the Caloosahatchee River.  Please see the FEMA Flood Insurance 
Rate Map in Appendix 1, Figure 7, Table 6 - Summary of Floodplain Impact Areas, 
the SFWMD Meeting Minutes and the Tidal Caloosahatchee Watershed Map in Appendix 
7, and the SR 31 Location Hydraulic Report. 
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Table 6 – Summary of Floodplain Impact Areas 

Floodplain 

Impact 
Area (FIA) 

From Station 

/ M.P. 

To Station / 

M.P. 
Estimated 100-yr Flood Stage 

FIA 1 563+51 / 1.151 590+73 / 1.667 Zone AE: EL 7.0 NAVD RT/EL 8.0 NAVD LT 

FIA 2  590+73 / 1.667 635+50 / 2.515 Zone AE: EL 7.0 NAVD RT/EL 8.0 NAVD LT 

FIA 3 655+10 / 2.886 657+40 / 2.929 
Zone AE: Varies, EL 15.0 NAVD to EL 20.0 NAVD 

(Regulatory Floodway Crossing at EL 17.0 NAVD) 

 
Between north of Owl Creek to Cook Brown Road, the 100-year event was modeled through the 
Chain of Lakes system and showed no rise to the surrounding elevations in the proposed 
condition.  Please see the Preliminary Surface Water Management Report prepared by Kimley 
Horn & Associates for the SFWMD Permit 36-03133-P. 

 

6.2 Methodology of Pond Determination 

The pond siting analysis assumes that all ponds will be designed using the wet detention pond 
design criteria.  The following parameters were considered in the selection of potential pond 
sites: 

 Hydrologic and hydraulic factors such as existing ground elevation, soil types, estimated 
seasonal high water (ESHW), stormwater conveyance feasibility, allowable hydraulic 
grade line (HGL); 

 Environmental resource impacts including wetlands and threatened or endangered 
species; 

 Floodplain impacts;  

 Major utility conflict potential; 

 Estimated right-of-way acquisition; 

 Impacts to cultural resources; and  

 Hazardous Materials Contamination 

All the information were gathered and in incorporated into the Pond Sites Evaluation 
Matrices in Appendix 4.   

6.3 Stormwater Pond Evaluation 
 

6.3.1 SR 78 to North of Owl Creek 

From SR 78 (Bayshore Road) to north of Owl Creek, the project is currently divided into three 
(3) roadway drainage basins within the project limits.  The pond alternative for each basin has 
been analyzed using the methodology discussed above.   
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6.3.1.1 Pond 2 

Basin 2 is located between the Caloosahatchee River (Station 556+35) and Old Rodeo Drive 
(Station 590+00).  In accordance with the SFWMD coordination meetings in September 2011 
and June 2020, attenuation will not be required for this basin because the outfall is a ditch that 
is directly connected to the tidal Caloosahatchee River.  Pond 2 is located within the vacated 
roadway area of the realigned intersection of SR 78 (Bayshore Rd.) and SR 31, adjacent to the 
Lee County Civic Center pond, over existing FDOT Right-of-Way and a mangrove swamp 
wetland area between the existing and proposed FDOT Right-of-Way.  The existing ground 
elevation is at approximately 4.00 ft NAVD based on 1-ft contours.  The pond site is situated on 
HSG C soil (Matlacha Gravelly Fine Sand) and HSG D soil (Wulfert Muck) with an estimated 
SHWT depth of 0.0’ to 3.0’ below ground.  The control elevation for this pond was estimated as 
the permitted control elevation (0.56 ft NAVD) for the adjacent Lee County Civic Center pond, 
SFWMD ERP No. 36-00036-S.  The total required pond right-of-way area for Pond 2 is 3.18 
acres. The pond is anticipated to outfall to the existing roadside ditch along old SR 31 and 
ultimately to the Caloosahatchee River. According to the Natural Resource Evaluation 
Report, the roads and highways areas of this site do not have the potential to support any 
species. The wetland habitat has the potential to support the American alligator, wood stork, 
Florida sandhill crane, and other wading bird species.  Direct impacts to wetlands associated 
with this pond site include approximately 1.18 acres of impacts to mangrove swamp.  A nutrient 
loading analysis was performed for the basin and a net reduction of 4.94 kg/yr of Phosphorus 
and 6.66 kg/yr of Nitrogen has been provided, meeting the pre vs post loading requirements for 
the basin.  This pond site has the potential to be a joint use with the Lee County Civic Center 
pond. 

6.3.1.2 Pond 3 

Basin 3 is located between Old Rodeo Drive (Station 590+00) and north of CR 78 (N. River Rd.) 
at Station 630+00.  Pond 3 will serve as the treatment and attenuation pond for Basin 3.  Pond 
3 is located within a vacant parcel approximately 1000 feet east of SR 31 on upland hardwood 
forest.  The northwest corner of the pond contains exotic wetland hardwoods.  The existing 
ground elevation is at approximately 3.00 ft NAVD based on 1-ft contours.  The majority of the 
pond site is situated on HSG B/D soil (Boca Fine Sand) with an estimated SHWT depth of 0.5’ to 
1.5’ below ground, with the northern portion of the site on HSG D (Copeland Sandy Loam, 
Depressional) with an estimated SHWT depth of 2.0’ above ground to 1.0’ below ground.  The 
control elevation of this pond was estimated to be at a SHWT elevation of 2.50 ft NAVD.  The 
total required pond right-of-way area for Pond 2 and the access easement is 6.71 acres.  The 
pond is anticipated to have a spreader swale along the north side that will act as the outfall to 
the adjacent wetlands on the north side of the pond. According to the Natural Resource 
Evaluation Report, the upland hardwood forest has the potential to support gopher tortoise, 
eastern indigo snake Florida sandhill crane, and Sherman's fox squirrel. The wetland habitat has 
the potential to support wood stork and other wading bird species.  Direct impacts to wetlands 
associated with this pond site include approximately 0.4 acres of impacts for forested wetlands.  
A nutrient loading analysis was performed for the basin and a net reduction of 1.06 kg/yr of 
Phosphorus has been provided.  A net increase of  6.38 kg/yr of Nitrogen has been found for 
the basin, however, due to the shared outfall of Basins 2, 3, and 4 the total nutrient loading 
analysis provided a net reduction of both nitrogen and phosphorus for the watershed meeting 
the pre vs post loading requirements for the basin.   
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6.3.1.3 Pond 4 

Basin 4 is located north of CR 78 (N. River Rd.) at Station 630+00 to north of Owl Creek at 
Station 658+23.  Pond 4 will serve as the treatment and attenuation pond for Basin 4.  Pond 4 
is located approximately 500 feet east of SR 31 on the north side of CR 78. This site 
predominately consists of palmetto prairies. The northeast corner of the site consists of stream 
and lake swamp and the southern portion consists of improved pasture.  The existing ground 
elevation is at approximately 12.00 ft NAVD based on 1-ft contours. The pond site is situated on 
HSG B/D soil (Oldsmar Sand) with an estimated SHWT depth of 0.5’ to 1.5’ below ground.  The 
control elevation of this pond was estimated to be at a SHWT elevation of 10.50 ft NAVD.  The 
total required pond right-of-way and easement area for Pond 4 is 2.49 acres.  The pond is 
anticipated to outfall to the existing cross drain under CR 78 that conveys Owl Creek. According 
to the Natural Resource Evaluation Report, the palmetto prairie has the potential to 
support gopher tortoise, Florida scrub jay, eastern indigo snake, and fox squirrel.  Pond 4 is 
located adjacent to the Big Cypress-Fish Eating Creek Critical Linkage Area.  This is a very large 
region of potential and existing undeveloped/conservation lands that have been identified by 
the Florida Ecological Greenways program. There are no special permitting processes or 
mitigation associated with projects proposed within this linkage area, however the limits of the 
proposed pond will remain outside of the conversation area.  Direct impacts to wetlands 
associated with this pond site include approximately 0.003 acres of impacts to forested 
wetlands. A nutrient loading analysis was performed for the basin and a net reduction of 2.04 
kg/yr of Phosphorus and 0.58 kg/yr of Nitrogen has been provided, meeting the pre vs post 
loading requirements for the basin.         

6.3.1.4 Nutrient Loading Analysis 

A nutrient loading analysis was performed for the basins between SR 78 to north of Owl Creek 
to confirm that the nutrient loading criteria would be met.  Calculations for the nutrient loading 
was performed using the BMPTRAINS program.  The BMPTRAINS analysis can be found 
Appendix 3.  The analysis found a net improvement to the project.  As the project moves 
forward the nutrient analysis will need to be updated to ensure a net improvement is still 
provided.  If there is difficulty in meeting pre vs post loading there is the option to provide pre-
treatment within the proposed swales along the roadway to achieve addition removal by setting 
the ditch bottom inlet tops slightly above the ditch bottom.  

Table 7 – Summary of Nutrient Loading 

Basin 
Name 

Pre-Discharge 
Nitrogen (kg/yr) 

Pre-Discharge 
Phosphorus (kg/yr) 

Post-Discharge 
Nitrogen (kg/yr) 

Post-Discharge 
Phosphorus (kg/yr) 

2 44.59 7.76 37.93 2.82 

3 34.17 2.55 40.55 1.49 

4 17.95 3.12 17.37 1.08 

Total 96.71 13.42 95.85 5.39 

 
6.3.2 North of Owl Creek to Cook Brown Road 

 

The stormwater management for SR 31 between north of Owl Creek to Cook Brown Road has 

been permitted under SFWMD Permit 36-03133-P.  The stormwater management system has 
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been sized to accommodate the ultimate six-Lane condition of SR 31 and will collect runoff from 

the roadway before discharging into the respective Lake for each roadway basin.  The lakes 

discharge into one another from north to south before ultimately discharging into Owl Creek.  

Stormwater runoff from north of Cook Brown Mine discharges into Lake 800 and is routed 

through the system. Information from the permit and design of the Chain of Lakes System can 

be found in Appendix 4.  For the complete drainage report for the Chain of Lakes system 

please see the Preliminary Surface Water Management Report prepared by Kimley Horn & 

Associates for the SFWMD Permit 36-03133-P. 

6.3.2.1 Lake 800 
Basin 800 is treated by Lake 800, which will provide treatment volume equal to the controlling 

criteria of 1-inch over the total 28.1 acre basin plus an additional 50% of treatment for 

discharge into impaired waters.  The required treatment volume is 3.51 acre-feet.  The lake is 

controlled at elevation 26.5 feet and modeled with a weir elevation at 27.1 feet to provide 3.95 

acre-feet of treatment volume.  Lake 800 discharges into Lake 700.    

6.3.2.2 Lake 700 
Basin 700 is treated by Lake 700 which will provide treatment volume equal to the controlling 

criteria of 2.5-inches over the total impervious area of 10.5 acres plus an additional 50% of 

treatment for discharge into impaired waters.  The required treatment volume is 3.28 acre-feet.  

The lake is controlled at elevation 26.0 feet and has a weir elevation at 26.7 feet to provide 3.3 

acre-feet of treatment volume.  Lake 700 discharges into Lake 600.   

6.3.2.3 Lake 600 
Basins 600 is treated by Lake 600 which will provide treatment volume equal to the controlling 

criteria of 1-inch over the total 20.0 acre basin plus an additional 50% of treatment for 

discharge into impaired waters.  The required treatment volume is 2.6 acre-feet.  The lake is 

controlled at elevation 25.0 feet and calculations show a weir at elevation 25.4 feet to provide 

2.86 acre-feet of treatment volume.  Lake 600 is directly connected to Lake 500, which in turn 

is directly connected to Lake 400, as they all share the same control elevation and outfall 

location. 

6.3.2.4 Lake 500 
Basins 500 is treated by Lake 500 which will provide treatment volume equal to the controlling 

criteria of 1-inch over the total 87.0 acre basin plus an additional 50% of treatment for 

discharge into impaired waters.  The required treatment volume for basin 500 is 10.88 acre-

feet. The calculations from the permitted drainage report show cumulative required treatment 

volume for the interconnected Lakes 600 and 500 of 13.4 acre-feet.  The lake is directly 

connected to Lakes 600 and 400 and controlled at elevation 25.0 feet.   

6.3.2.5 Lake 400 
Basins 400 is treated by Lake 400, which is split into Lakes 400A, 400B and 400C.  The three 

lakes are interconnected and will provide treatment volume equal to the controlling criteria of 1-

inch over the total 34.7 acre basin plus an additional 50% of treatment for discharge into 

impaired waters. The required treatment volume for basin 400 is 4.34 acre-feet. The 

calculations from the permitted drainage report show cumulative required treatment volume for 

the interconnected Lakes 600, 500, and 400 of 17.1 acre-feet.  Lake 400 is divided into two 
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interconnected lakes, 400A and 400B.  The lakes are controlled at elevation 25.0 feet and 

calculations show a weir elevation at 25.3 feet.  Lake 400 discharges into Lake 300.   

6.3.2.6 Lake 300 
Basins 300 is treated by Lake 300 which will provide treatment volume equal to the controlling 

criteria of 1-inch over the total 47.1 acre basin plus an additional 50% of treatment for 

discharge into impaired waters.  The required treatment volume is 5.89 acre-feet.  The lake is 

controlled at elevation 24.0 feet and has a weir elevation at 24.2 feet to provide 5.9 acre-feet of 

treatment volume.  Lake 300 discharges into Lake 200. 

6.3.2.7 Lake 200 
Basins 200 is treated by Lake 200 which is split into Lake 200A, Lake 200B and Lake 200C. The 

three lakes are interconnected and will provide treatment volume equal to the controlling 

criteria of 1-inch over the total 64.3 acre basin plus an additional 50% of treatment for 

discharge into impaired waters.  The required treatment volume is 8.05 acre-feet.  The lake is 

controlled at elevation 21.0 feet and calculations show a weir elevation at 21.4 feet to provide 

8.1 acre-feet of treatment volume.  Lake 200 discharges into Lake 100.   

6.3.2.8 Lake 100 
Basins 100 is treated by Lake 100, which is split into Lake 100A and 100B. The two lakes are 

interconnected and will provide treatment volume equal to the controlling criteria of 1-inch over 

the total 46.9 acre basin plus an additional 50% of treatment for discharge into impaired 

waters.  The required treatment volume is 5.86 acre-feet. The lake is controlled at elevation 

14.0 feet and calculations show a weir elevation at 14.2 feet to provide 5.9 acre-feet of 

treatment volume.  Lake 100 discharges into Owl Creek.   

SECTION 7 CONCLUSIONS AND RECOMMENDATIONS 

Potential pond sites have been identified along the project limits for this PD&E Study.  The 
analysis estimates right-of-way needs using a volumetric analysis, which accounts for water 
quality treatment and water quantity for runoff attenuation.  Pond sizing calculations as well as 
graphics showing the roadway alignment and associated pond sites are included in 
Appendices 2 to 4 of this Pond Siting Report.  Please note that the recommendations were 
based on pond sizes and locations determined from preliminary data calculations, reasonable 
engineering judgment, and assumptions.  Pond sizes and configurations may change during 
final design as more detailed information on SHWT, wetland normal pool elevation, final 
roadway profile design, etc. become available.  The Chain of Lakes stormwater ponds have 
already been constructed and do not require the acquisition of additional right of way but a 
maintenance easement agreement will be necessary for FDOT to have access for emergency 
maintenance use. Please refer to Table 8 for recommended stormwater ponds. 
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Table 8 – Recommended Stormwater Ponds 

Basin Name Preferred Pond 
Pond Right-of-Way Area (ac) 

(Including Access Easement) 
From SR 78 to north of Owl Creek 

2 Pond 2 0.00 (3.18 Within R/W) 

3 Pond 3 6.71 

4 Pond 4 2.49 

Total 9.20 

From north of Owl Creek to Cook Brown Road 

100 Lake 100 24.80 (Owned R/W) 

200 Lake 200 22.80 (Owned R/W) 

300 Lake 300 25.80 (Owned R/W) 

400 Lake 400 10.00 (Owned R/W) 

500 Lake 500 50.50 (Owned R/W) 

600 Lake 600 9.20 (Owned R/W) 

700 Lake 700 4.70 (Owned R/W) 

800 Lake 800 6.60 (Owned R/W) 

Total 154.40 (Owned R/W) 
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Appendix 1  

 
Exhibits 

 
 
 

Figure 1 – Project Location Map 
Figure 2 – Drainage Basin Map 

Figure 3 – USGS Topographic Map 
Figure 4 – NRCS Soils (SSURGO) Map 

Figure 5 – Existing Land Use Map 
Figure 6 – Future Land Use Map 

Figure 7 – FEMA FIRM Map 
Figures 8 – Waterbody Identification (WBID) Map 

Figures 9 – Community Facilities Map 
Figure 10 – Wetland Map 

Figure 11 – Existing Typical Sections 
Figure 12-1, 12-2, 12-3 and 12-4 – Proposed Typical Sections 
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Drainage Design Criteria Matrix

SR 31 PD Study

FM No: 428917-1-22-01 428917-2-21-01

SFWMD Criteria FDOT Criteria

SR 426 and CR 419 

Drainage Criteria to be 

Used

Design Frequency 

and Analysis for Pipe 

Hydraulics

N/A

Rational Method required. General 

design = 3-year/24-hour (P=6.0 in) 

Composite C-value - 

Impervious=0.95, Pervious=0.20

FDOT

Spread N/A

Analyze with 4 in./hr. rainfall intensity. 

Based on design speed, 1/2 of lane 

shall remain clear (45mph or less).  

Keep 8' of lane clear (between 45 

mph to 55 mph).  With shoulder 

gutter, 10-year freq. storm shall not 

exceed 1'-3" outside gutter toward 

front slope.

FDOT

Inlet Types N/A
FDOT Inlets (Standard Plans 2019-

2020)
FDOT

Maximum Inlet 

Interception Rates
N/A FDOT Drainage Design Guide (2020) FDOT

Inlet Placement N/A

Inlets shall be placed at all low points 

in the gutter grade.  For curb inlets on 

a continuous grade, a maximum 

spacing of 300 feet shall be used 

unless spread calculations indicate a 

greater spacing is acceptable.  Curb 

inlets shall be placed at the critical 

section prior to the level section in 

superelevated transitions. Refer to 

the FDOT Drainage Manual Section 

3.7.1.1

FDOT

System Velocity N/A
Min. velocity = 2.5 fps when flowing 

full
FDOT

Pipe Lengths N/A

18" Pipe - max. 300 ft.  24" to 36" - 

max 400 ft. 42" and larger - max. 500 

ft.

FDOT

Hydraulic Grade Line N/A

Friction and energy losses due to 

pollution control and utility conflict 

structures shall be considered for the 

storm sewer design event (3-year/24-

hour).  If minor losses are not 

considered in addition to the above 

losses, the HGL for the design storm 

shall be at least 1 ft. below the 

theoretical gutter elevation.  If all 

minor losses are considered, the 

HGL elevation can reach the gutter 

elevation.  This criteria does not 

apply to DBI's or structures where 

temporary ponding is not 

objectionable.

FDOT (minor losses will be 

considered in the storm 

sewer design)

Design Parameter
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Drainage Design Criteria Matrix

SR 31 PD Study

FM No: 428917-1-22-01 428917-2-21-01

SFWMD Criteria FDOT Criteria

SR 426 and CR 419 

Drainage Criteria to be 

UsedDesign Parameter

Design Tailwater N/A

When discharging to stormwater 

ponds,  the tailwater shall be the 

elevation of the peak stage in the 

pond during the storm drain design 

event.  District 1 prefers that the 

starting elevation for the pond routing 

be the weir elevation; however, there 

are occasional difficult situations 

where the bleed-down elevation 

allowed by the local water 

management district may be allowed.  

For free flowing ditches - normal 

depth in the ditch at the storm drain 

outlet for storm drain design event 

(may differ from ditch design event).  

For ditches with downstream control - 

the higher of either the stage due to 

free flow conditions or the maximum 

stage at the storm drain outlet due to 

backwater from the downstream 

control using flows from the storm 

drain design event.  When 

discharging to existing storm drain 

systems - the tailwater shall be the 

elevation of the HGL of the existing 

system at the location of the 

connection for the storm drain design 

storm event.

FDOT

Pipe Clearance N/A

When flexible pavement is used, the 

minimum distance between the 

bottom of the roadway base material 

and the top of the pipe (outside edge) 

is 12" as specified in the FDOT 

Drainage Design Guide (2020).  

Utilities - If utility has been accurately 

located, clearance between the 

outside of the storm drain pipe and 

the utility shall not be less than 6 in.  

If the location of the utility has been 

estimated, the clearance should not 

be less than 1ft.

FDOT

Pipe Material N/A

Optional Material Analysis to be 

performed for this project.  Culvert 

Service Life Estimator (CSLE) 

program will be used for selection of 

appropriate materials. 

FDOT

Pipe Size N/A

Trunk line and lateral, min. = 18". 

Does not apply to discharge systems 

from Stormwater Mgmt. Facilities

FDOT
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Drainage Design Criteria Matrix

SR 31 PD Study

FM No: 428917-1-22-01 428917-2-21-01

SFWMD Criteria FDOT Criteria

SR 426 and CR 419 

Drainage Criteria to be 

UsedDesign Parameter

Minimum Size and 

Length
N/A

Crossdrain = 18"; Median Drain = 

15"/18"; Side Drain = 15"/18"; Box 

Culvert = 3' x 3' (Precast) 4' x 4' (Cast 

in Place).  Pipe lengths shall follow 

the criteria for storm sewers.  Max. 

Length for box culverts=500 feet.

FDOT

Design Procedure N/A
Refer to the FDOT Drainage Design 

Guide (2020) Chapter 4
FDOT

Peak Discharge and 

Runoff Volume

Use one of the following methods: 1.) 

SCS Curve Number and Unit 

Hydrograph Method, 2.) Santa 

Barbara Urban Hydrograph Method, 

or 3.) USACOE HEC-1 Programs 4.) 

Other hydrographs methods 

approved by the District

For Open Channels and Crossdrains- 

Use gauge data when available.  If 

not available, use regional or local 

regression equations (USGS) or use 

the rational equation for drainage 

areas up to 600 acres.  For 

Stormwater Management Facilities, 

one of the following is acceptable: (1) 

for basins with a tc of 15 minutes or 

less, the modified rational method 

shall be used OR (2) the SCS Unit 

Hydrograph method shall be used.

SFWMD - SCS unit-

hydrograph method

Uh256

Design Frequency
Stormwater Management Facilities - 

25 year-72 hour storm event.

Roadside Ditches-10-yr.; Outfall 

Ditches and Canals-25-yr.; Off-site 

crossdrains-50-yr (High use or 

essential).

SFWMD

Time of Concentration 

(TC)

TR-55 (Overland flow, storm sewer 

flow, channel flow).  Minimum Tc=10 

minutes.

Velocity Method (Overland flow using 

Kinematic Wave equation, Shallow 

Channel Flow using V=kS^0.5, main 

channel flow using Manning's 

equation).  Minimum Tc=10 minutes.  

TR-55 methodology acceptable.

TR-55 methodology 

(SFWMD and FDOT 

accepted)

Design Storm 

Duration

72-hour storm duration for 

stormwater mgmt facilities

24-hour storm duration for closed 

drainage systems and roadside 

ditches.

SFWMD

Rainfall Distributions

SFWMD Distribution table from 

SFWMD Technical Memorandum, 

Basis of Review For Environmental 

Resource Permit Applications Within 

the South Florida Water Management 

District, or NRCS

FDOT Rainfall Distributions SFWMD
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Drainage Design Criteria Matrix

SR 31 PD Study

FM No: 428917-1-22-01 428917-2-21-01

SFWMD Criteria FDOT Criteria

SR 426 and CR 419 

Drainage Criteria to be 

UsedDesign Parameter

Water 

Quality/Treatment 

(Wet Detention/Dry 

Retention)

Required treatment volume = 1" over 

entire developed area or 2.5" over 

the net new impervious area, 

whichever is greater (Wet Detention 

Systems).  Pre - Post Pollutant 

Loading Calculations for Impaired 

Water Body if required.    

Specified by the Regulatory Agency 

(SFWMD)
SFWMD 

Water 

Quantity/Attenuation

Open Basins: Post-development 

peak discharges shall be at or below 

pre-development peak discharges for 

the 25-year/72-hour storm events.  

N/A SFWMD

Off-site Flows N/A

When possible, offsite discharges 

should be separated from the FDOT 

facilities unless commingling runoff 

proves to not have hydraulic 

implications.

FDOT

Pond Configuration - 

Wet Ponds (for 

additional info, see 

Open Drainage 

Facilities)

Shallow, littoral areas are desirable 

for water quality enhancement 

(Please see Littoral Zone for more 

information). It is recommended that 

25 to 50 percent of the wet 

retention/detention area be deeper 

than 12 feet.  Pond Area should be 

greater than 0.5 acre minimum.  100 

feet minimum for linear areas in 

excess of 200 feet length.  Irregular 

shaped areas may have narrower 

reaches but shall average at least 

100 feet.

Pond Depth specified by Regulatory 

Agency (SFWMD).
SFWMD

Littoral Zone (Wet 

Detention)

Shall be sloped 1:4 or flatter. The 

littoral area shall be shallower than 6 

feet as measured from below the 

control elevation.  The minimum 

shallow, littoral area shall be the 

lesser of 20 percent of the wet 

retention/detention area or 2.5 

percent of the total of the 

retention/detention area (including 

side slopes) plus the basin 

contributing area.

Specified by the Regulatory Agency 

(SFWMD)
SFWMD

Water 

Quality/Quantity 

Volume Recovery 

Rate (Wet 

Detention/Dry 

Retention)

The outfall control structure shall be 

designed to drawdown one half inch 

of the detention volume in 24 hours.

Specified by the Regulatory Agency 

(SFWMD)
SFWMD
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Drainage Design Criteria Matrix

SR 31 PD Study

FM No: 428917-1-22-01 428917-2-21-01

SFWMD Criteria FDOT Criteria

SR 426 and CR 419 

Drainage Criteria to be 

UsedDesign Parameter

Orifice/Bleeder 

Devices (Wet 

Detention)

Drawdown devices shall incorporate 

dimensions no smaller than 6 square 

inches of cross-section area that is 2 

inches wide or less than 20º for "V" 

notches shall include a device to 

eliminate clogging.

Specified by the Regulatory Agency 

(SFWMD)
SFWMD

Skimmer

Systems which receive stormwater 

from areas with greater than 50% 

impervious area (excluding water 

bodies) or which are a potential 

source of oil and grease, must 

include a baffle, skimmer, grease 

trap or other mechanism suitable for 

preventing oil and grease from 

leaving the stormwater system in 

concentrations that would cause a 

violation of water quality standards.

Oil skimmer is required and should 

be designed to function from an 

elevation 6 in. below the elevation of 

inflow to the outfall control structure 

to an elevation 6 in. above the DHW 

of the pond.  It should also cover all 

directions of inflow to the outfall 

control structure.

FDOT

Erosion Control 

Measures
N/A

Sod from the Pond Berm to the 

Control Elevation (NWL)
FDOT

F
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Compensation

"Cup for cup" method; design storm 

is 100 yr-72hr for floodplain 

compensation and flood protection of 

finished floors.

Specified by the Regulatory Agency 

(SFWMD)
FDOT and SFWMD

Minimum 

Requirement for 

Maintenance Berms 

around Perimeter of 

Ponds

N/A

Ponds - 20 ft. clearance between top 

edge of normal pool elevation and 

R/W line.  At least 15 ft. of berm 

adjacent to the pond shall be at a 1:8 

slope or flatter.  For wet ponds, keep 

the lowest point of the maintenance 

berm at least 1 foot above the top of 

the treatment volume to minimize 

saturation of the maintenance berm.  

1 ft. of freeboard is required above 

the maximum DHW.  Inside edge of 

the berm shall have a minimum 30 ft. 

radius to accommodate the largest 

maintenance equipment.

FDOT

Maximum Side 

Slopes for 

Ditches/Canals

Based on FDOT Clear Zone Criteria FDOT

Maximum Side 

Slopes for Ponds

Use a 1:4 side slope for ease with 

maintenance.  Side slopes steeper 

than 1:3 require special equipment 

for mowing.

SFWMD

For permanently wet ponds or 

ditches, side slopes can be no 

steeper than 1:4 (average pond side 

slope) out to a depth of 2-feet below 

the control elevation.
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Drainage Design Criteria Matrix

SR 31 PD Study

FM No: 428917-1-22-01 428917-2-21-01

SFWMD Criteria FDOT Criteria

SR 426 and CR 419 

Drainage Criteria to be 

UsedDesign Parameter

Minimum Longitudinal 

Slope
N/A 0.0005 ft./ft. FDOT

Minimum Bottom 

Width
N/A

5' bottom width desirable, but less 

width may be allowed on ditches.
FDOT

Tailwater Conditions 

for Ponds

For regulated systems the design and 

maintained stage elevations are 

available either from the respective 

local jurisdiction or the District.  For 

non-regulated systems, water stages 

are computed from the best available 

data and must be submitted to the 

District for review and concurrence.

Free flowing ditches - normal depth in 

the ditch at the storm drain outlet for 

storm drain design event (may differ 

from ditch design event).  For ditches 

with downstream control - the higher 

of the stage due to free flow 

conditions or the maximum stage at 

the storm drain outlet due to 

backwater from the downstream 

control using flows from the storm 

drain design event.  When 

discharging to existing storm drain 

systems - the tailwater shall be the 

elevation of the HGL of the existing 

system at the location of the 

connection for the storm drain design 

storm event.    

SFWMD and FDOT

Erosion Control 

Measures (by max. 

velocity)

N/A

Grass with Mulch - Bare Soil, Sod - 4 

fps max vel., Riprap (rubble) ditch 

lining - 6 fps max vel. (refer to FDOT 

Drainage Design Guide 2020, 

Chapter 3)

FDOT

Minimum Freeboard N/A

1 ft. above DHW elevation.  Less 

freeboard is acceptable when a 

permanent containment, such as 

concrete, is provided, or a more 

stringent tolerance is specified.

FDOT

Retention Swales

Top width to depth ratio of the cross 

section equal to or greater than 6:1 or 

side slopes equal to or greater than 

3:1 (horizontal to vertical).

Retention Swale drainage only 

permitted in soil conditions where 

percolation and required drawdown 

can be achieved.

SFWMD and FDOT

Criteria Sources:  

1.  Environmental Resource Permit Information Manual Volume IV (2014)

2.  Environmental Resource Applicants Handbook Volume Volume I, June 2018

3.  Environmental Resource Applicants Handbook Volume Volume II, June 2016

4.  FDOT - Drainage Manual (01/2020)

5.  FDOT - Drainage Design Guide (01/2020)
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Made by: ZKE DATE:

Checked by: REC Job Number: DT1-015-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

FPID NO : 428917-1-22-01

BASIN NAME : 2

POND NAME : Pond 2

Station Limits: From: 560+00 (RT) Roadway Length = 3000 ft

To: 590+00 (RT) R/W Width = 212 ft

EXISTING CONDITION

Note:

Roadway Area: Area: 23.87 ac

Pond Area: 2.65 ac  Pond located within the roadway R/W

Total Area: 23.87 ac

Curve Number:

Soil Group CN Area

5 A 98 2.67 ac

3 A 39 15.11 ac

5 D 98 0.70 ac

3 D 80 1.09 ac

34 D 100 2.41 ac

32 A 100 1.89 ac

Total: 23.87 ac

CN  =  Total CN*Area / Total Area  = 60.2

Runoff:
SFWMD

(25yr/72 hr)

FDOT Critical 

Duration 

(100yr/72hr)

Storm Sewer 

Design

(3yr/24hr)

Soil Capacity (S) = 1000 - 10 = 6.61 in Precipitation (P) = 11.00 in 14.00 in 6.00 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 5.75 in 8.33 in 1.94 in

  (P + 0.8S)   

November 22, 2020

Note: Basin Includes a 

portion of SR 78 per 

coordination with FDOT. 

Roadway Areas measured in MicroStation.  Proposed Pond located in vacated portion of SR 31.

SR 31 PD&E Study - from SR 78 (Bayshore Road) to CR 78 (North River Road), 

Lee County and from CR 78 (North River Road) to Cook Brown Road in Lee and 

Charlotte Counties

Land Use Description CN*Area

Impervious areas; Streets & roads 261.7

Open Space; Good condition (lawns, parks, golf 

courses, cemeteries, etc.) (grass cover > 75%)
589.3

Impervious areas; Streets & roads 68.6

Open Space; Good condition (lawns, parks, golf 

courses, cemeteries, etc.) (grass cover > 75%)
87.2

WETLANDS, Cypress & Bay Heads, Areas of Periodic 

Inundation.
241.0

Existing Lakes (Water surface) 189.0

1436.8



Made by: ZKE DATE:

Checked by: REC Job Number: DT1-015-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

FPID NO : 428917-1-22-01

BASIN NAME : 2

POND NAME : Pond 2

November 22, 2020

SR 31 PD&E Study - from SR 78 (Bayshore Road) to CR 78 (North River Road), 

Lee County and from CR 78 (North River Road) to Cook Brown Road in Lee and 

Charlotte Counties

Station Limits: From: 560+00 Roadway Length = 3000 ft

To: 590+00 R/W Width = 212 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 7.61 ac

Travel Lane 12.0 ft 2 24.0 ft 0.00 ac

Travel Lane 11.0 ft 4 44.0 ft Pervious Roadway Area: 6.99 ac

Outside Shoulder 7.0 ft 2 14.0 ft Total Roadway Area: 14.60 ac

Sidewalk 0.0 ft

Curb&Gutter E 2.3 ft 2 4.5 ft                      Areas from CR 78 and abandoned old SR 31

Curb&Gutter F 0.0 ft Impervious Roadway Area: 2.25 ac

Trail 12.0 ft 2 24.0 ft 0.00 ac

Barrier Wall 0.0 ft Pervious Roadway Area: 4.37 ac

Total Impervious Width Roadway Section: 110.5 ft Total Roadway Area: 6.62 ac

Total Impervious Width for Bridge Section: 212 ft

Pond Area: Pervious Pond Area : 0.87 ac Pond Area within Roadway R/W

Water Surface Area: 1.78 ac Wet Pond

Total Pond Area: 2.65 ac

Total Area: Impervious Area: 9.86 ac

Pervious Area: 12.23 ac

Water Surface Area: 1.78 ac

Total Area: 23.87 ac

Curve Number:

Soil Group CN Area

5 A 98 9.28 ac

44 A 39 10.22 ac

5 D 98 0.58 ac

44 D 80 1.14 ac

45 A 39 0.87 ac

33 A 100 1.78 ac

Total: 23.87 ac

CN  =  Total CN*Area / Total Area  = 69.9

Runoff:
SFWMD

(25yr/72 hr)

FDOT Critical 

Duration 

(100yr/72hr)

Storm Sewer 

Design

(3yr/24hr)

Soil Capacity (S) = 1000 - 10 = 4.31 in Precipitation (P) = 11.00 in 14.00 in 6.00 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 7.11 in 9.89 in 2.79 in

  (P + 0.8S)   

Bridge Section to High Point 

(High Level Bridge)

Misc. Impervious Roadway Area:

Misc. Impervious Roadway Area:

Land Use Description CN*Area

Impervious areas; Streets & roads 909.4

Proposed Roadway Pervious 398.5

Impervious areas; Streets & roads 56.8

Proposed Ponds (Water Surface) 178.3

Proposed Pond Pervious 33.9

Proposed Roadway Pervious 91.2

1668.2



Made by: ZKE DATE:

Checked by: REC Job Number: DT1-015-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

FPID NO : 428917-1-22-01

BASIN NAME : 2

POND NAME : Pond 2

November 22, 2020

SR 31 PD&E Study - from SR 78 (Bayshore Road) to CR 78 (North River Road), 

Lee County and from CR 78 (North River Road) to Cook Brown Road in Lee and 

Charlotte Counties

POND SIZING

Required Treatment Volume (TV)

Selection criteria

2 Permitting Agency SFWMD Existing Impervious Area = 3.37 ac

1 StormW.Mgmt. Wet Detention Proposed Impervious Area = 9.86 ac

1 Online/Offline Online Net New Impervious Area = 6.49 ac

2 OFW No

1 Open/Closed Basin Open

2.50 in x Net New Imp. Areas = 1.35 ac-ft

1.00 in x Total Basin Area = 1.99 ac-ft

1.99 ac-ft

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 5.00

Pond Tie-In Width = 0.0 ft  @ 1:4 Normal Water Elevation = 0.56

Maximum Storage Depth (SD) = 2.44 ft with 1.0 ft Lowest EOP Elevation = 8.00

freeboard (At Furthest EOP from Pond)

Hydraulic Grade Line (HGL) check

HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 1000 ft

Estimated Energy Losses = 0.5 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Allowable Storm Sewer Tailwater EL = 6.5 ft

0' 20'

R/W Line

         1:4 1:20

Existing Ground

1:4

Pond Section (Wet)

Wet Detention

Treatment Vreq = Largest of Trt. Vol.  = 

Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

1'



Made by: ZKE DATE:

Checked by: REC Job Number: DT1-015-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

FPID NO : 428917-1-22-01

BASIN NAME : 2

POND NAME : Pond 2

November 22, 2020

SR 31 PD&E Study - from SR 78 (Bayshore Road) to CR 78 (North River Road), 

Lee County and from CR 78 (North River Road) to Cook Brown Road in Lee and 

Charlotte Counties

Pond Stage / Storage Calculations

LENGTH WIDTH

5.00 2.65 ac 420.0 ft 275.0 ft

4.00 2.65 ac 420.0 ft 275.0 ft

3.50 2.34 ac 400.0 ft 255.0 ft

3.00 2.05 ac 380.0 ft 235.0 ft

2.00 1.94 ac 372.0 ft 227.0 ft

1.60 1.89 ac 368.8 ft 223.8 ft

1.60 1.89 ac 368.8 ft 223.8 ft

0.56 1.78 ac 360.5 ft 215.5 ft

-1.44 1.58 ac 344.5 ft 199.5 ft

-9.44 0.87 ac 280.5 ft 135.5 ft

Required Treatment = 1.99 ac-ft Provided Treatment Vol.= 2.68 ac-ft

Required Treatment Stage= 1.60 ft Provided Treatment+Attenuation Stage= 2.00 ft

Estimated Treat. Vol.= 1.99 ac-ft

Estimated Storm Sewer TW EL.= 1.60 ft HGL requirements met

Note: Attenuation is not required for Basin 2 because the outfall is Tidal (ditch is directly connected to Caloosahatchee River).

Use a 20% safety factor:

Required Pond R/W = 3.18 ac

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W

Back of Main. Berm 7.03 ac-ft

5.77 ac-ft

Normal Water Level 0.00 ac-ft

Front of Main. Berm 4.68 ac-ft

Provided Treat.Vol.+Att.Vol 2.68 ac-ft

Req'd Treat.Vol+Att. Vol 1.99 ac-ft

Pond Bottom

Estimated Storm Sewer TW 1.99 ac-ft



Inwood Consulting Engineers, Inc. Made by: ZKE DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : Basin 2

POND NAME : Pond 2

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics Meterological Zone: 2

Area Product

(ac)

 Roadway Paved Area 9.28 98.00 909.44

 Roadway Pervious Area 10.22 39.00 398.58

 Roadway Paved Area 0.58 98.00 56.84

 Roadway Pervious Area 1.14 80.00 91.20

 Pond Pervious Area 0.87 39.00 33.93

 Pond Area at NWL 1.78 100.00 178.00

 Total 21.22 1667.99

%DCIA = 49.10 %

Non-DCIA CN = 39.00

Composite C = 0.32

Annual Rainfall (P) = 52.00 in

Min. Permanent Pool Vol.  = Area x Composite C x P x 14 / (365 x 12) = 1.14 ac-ft

Stage Storage Calc. for Permanent Pool

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

0.56 Normal Water Level 1.78 13.16

1.68 2.00 3.36

-1.44 1.58 9.80

1.23 8.00 9.80

-9.44 Pond Bottom 0.87 0.00

Permanent Pool Volume Provided = 13.16 ac-ft

Resident Time Provided = Perm. Pool Vol. Provided x 365 x 12 / (Area x C x P)  = 161.0 Days

November 22, 2020

DT4-006-01

Land Use
CN

SR 31 PD&E Study - From south of SR 80 (Palm Beach Boulevard) to north 

of CR 78 (North River Road)



Complete Report Ver 4.2.3 

Project: SR 31 PD_E 

Date: 11/12/2020 2:59:45 PM 

Site and Catchment Information 

 

Analysis: Net Improvement 

Catchment Name Basin2   

Rainfall Zone Florida Zone 4   

Annual Mean Rainfall 52.00   

Pre-Condition Landuse 

Information 
  

Landuse 
Agricultural - General: TN=2.800 

TP=0.487  
 

Area (acres) 23.87   

Rational Coefficient (0-1) 0.12   

Non DCIA Curve Number 39.00   

DCIA Percent (0-100) 14.10   

Nitrogen EMC (mg/l) 2.800   

Phosphorus EMC (mg/l) 0.487   

Runoff Volume (ac-ft/yr) 12.915   

Nitrogen Loading (kg/yr) 44.587   

Phosphorus Loading (kg/yr) 7.755   

Post-Condition Landuse 

Information 
  

Landuse Highway: TN=1.520 TP=0.200   

Area (acres) 23.87   



Rational Coefficient (0-1) 0.35   

Non DCIA Curve Number 39.00   

DCIA Percent (0-100) 41.30   

Wet Pond Area (ac) 1.78   

Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 33.106   

Nitrogen Loading (kg/yr) 62.046   

Phosphorus Loading (kg/yr) 8.164   

 

Catchment Number: 1 Name: Basin2 

Project: SR 31 PD_E 

Date: 11/12/2020 

 

Wet Detention Design 

Permanent Pool Volume (ac-ft) 3.160 

Permanent Pool Volume (ac-ft) for 31 days residence 2.812 

Annual Residence Time (days) 35 

Littoral Zone Efficiency Credit  

Wetland Efficiency Credit  

 

Watershed Characteristics 

Catchment Area (acres) 23.87 

Contributing Area (acres) 22.090 

Non-DCIA Curve Number 39.00 

DCIA Percent 41.30 



Rainfall Zone Florida Zone 4 

Rainfall (in) 52.00 

 

Surface Water Discharge 

Required TN Treatment Efficiency (%) 28 

Provided TN Treatment Efficiency (%) 39 

Required TP Treatment Efficiency (%) 5 

Provided TP Treatment Efficiency (%) 65 

 

 

Media Mix Information 

Type of Media Mix Not Specified 

Media N Reduction (%)  

Media P Reduction (%)  

 

 

Groundwater Discharge (Stand-Alone) 

Treatment Rate (MG/yr) 0.000 

TN Mass Load (kg/yr) 0.000 

TN Concentration (mg/L) 0.000 

TP Mass Load (kg/yr) 0.000 

TP Concentration (mg/L) 0.000 

 

Load Diagram for Wet Detention (stand-alone) 

 



Load 

N: 62.05 kg/yr 

P: 8.16 kg/yr 

→ 
Treatment 

N: 39 % 

P: 65 % 
→ 

Surface Discharge 

N: 37.93 kg/yr 

P: 2.82 kg/yr 

  ↓  
Mass Reduction 

N: 24.11 kg/yr 

P: 5.34 kg/yr 

 

Load Diagram for Wet Detention ( As Used In Routing) 

 

Upstream Nodes 

None 

Load 

N: 62.05 kg/yr 

P: 8.16 kg/yr 

Q: 33.11 ac-ft 

→ 
Treatment 

N: 38.9 % 

P: 65.4 % 
→ 

Mass Discharged 

N: 37.93 kg/yr 

P: 2.82 kg/yr 

Q: 33.11 ac-ft 

   ↓   

   

Mass Removed 

N: 24.11 kg/yr 

P: 5.34 kg/yr 

  

 

Summary Treatment Report Version: 4.2.3 

Project: SR 31 PD_E 

 

Analysis Type: Net 

Improvement 

BMP Types:  

     Catchment 1 - (Basin2) Wet 

Detention 

Date:11/12/2020 

 

Routing Summary 

Catchment 1 Routed to Outlet 



Based on % removal values to 

the nearest percent 

Total nitrogen target removal met? Yes 

Total phosphorus target removal met? Yes 

Summary Report 
Nitrogen 

Surface Water Discharge   

Total N pre load 44.59 kg/yr  

Total N post load 62.05 kg/yr  

Target N load reduction 28 %  

Target N discharge load 44.59 kg/yr  

Percent N load reduction 39 %  

Provided N discharge load 37.93 kg/yr 83.64 lb/yr 

Provided N load removed 24.11 kg/yr 53.17 lb/yr 

 

Phosphorus 

 

Surface Water Discharge 
  

Total P pre load 7.755 kg/yr  

Total P post load 8.164 kg/yr  

Target P load reduction 5 %  

Target P discharge load 7.755 kg/yr  

Percent P load reduction 65 %  

Provided P discharge load 2.821 kg/yr 6.22 lb/yr 

Provided P load removed 5.343 kg/yr 11.78 lb/yr 

 



Made by: ZKE DATE:

Checked by: REC Job Number: DT1-015-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

FPID NO : 428917-1-22-01

BASIN NAME : 3

POND NAME : Pond 3

Station Limits: From: 590+00 (RT) Roadway Length = 4000 ft

To: 630+00 (RT) R/W Width = 208 ft

EXISTING CONDITION

Note:

Roadway Area: Area: 19.10 ac

Pond Area: 4.62 ac

Total Area: 23.72 ac

Curve Number:

Soil Group CN Area

31 B 74 1.67 ac

31 D 86 8.58 ac

36 D 97 8.85 ac

26 D 82 4.62 ac

Total: 23.72 ac

CN  =  Total CN*Area / Total Area  = 88.5

Denotes Pond Area

Runoff:
SFWMD

(25yr/72 hr)

FDOT Critical 

Duration 

(100yr/72hr)

Storm Sewer 

Design

(10yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.30 in Precipitation (P) = 11.00 in 14.00 in 7.00 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 9.58 in 12.55 in 5.65 in

  (P + 0.8S)   

November 22, 2020

Roadway Areas measured in MicroStation & refer to the historic two-lane condition on SR 31.

SR 31 PD&E Study - from SR 78 (Bayshore Road) to CR 78 (North River Road), Lee 

County and from CR 78 (North River Road) to Cook Brown Road in Lee and 

Charlotte Counties

Land Use Description CN*Area

Farmsteads - buildings, lanes, driveways & surrounding 123.7

Farmsteads - buildings, lanes, driveways & surrounding 

lots
737.8

Woods & Wetlands Combination 858.5

Woods-grass combination (orchard or tree farm);  Fair 

condition
379.1

2099.0



Made by: ZKE DATE:

Checked by: REC Job Number: DT1-015-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

FPID NO : 428917-1-22-01

BASIN NAME : 3

POND NAME : Pond 3

November 22, 2020

SR 31 PD&E Study - from SR 78 (Bayshore Road) to CR 78 (North River Road), Lee 

County and from CR 78 (North River Road) to Cook Brown Road in Lee and 

Charlotte Counties

Station Limits: From: 590+00 Roadway Length = 4000 ft

To: 630+00 R/W Width = 208 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 10.15 ac

Travel Lane 12.0 ft 2 24.0 ft 0.00 ac

Travel Lane 11.0 ft 4 44.0 ft Pervious Roadway Area: 8.95 ac

Outside Shoulder 7.0 ft 2 14.0 ft Total Roadway Area: 19.10 ac

Sidewalk 0.0 ft

Curb&Gutter E 2.3 ft 2 4.5 ft

Curb&Gutter F 0.0 ft

Trail 12.0 ft 2 24.0 ft

Barrier Wall 0.0 ft

Total Impervious Width (for 245 ft R/W Width): 110.5 ft

Pond Area: Pervious Pond Area : 1.10 ac

Water Surface Area: 3.53 ac Wet Pond

Total Pond Area: 4.62 ac

Total Area: Impervious Area: 10.15 ac

Pervious Area: 10.05 ac

Water Surface Area: 3.53 ac

Total Area: 23.72 ac

Curve Number:

Soil Group CN Area

5 B 98 2.54 ac

44 D 80 2.24 ac

5 D 98 7.61 ac

44 D 80 6.71 ac

33 D 100 3.53 ac

45 D 80 1.10 ac

Total: 23.72 ac

CN  =  Total CN*Area / Total Area  = 90.7

Runoff:
SFWMD

(25yr/72 hr)

FDOT Critical 

Duration 

(100yr/72hr)

Storm Sewer 

Design

(10yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.03 in Precipitation (P) = 11.00 in 14.00 in 7.00 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 9.85 in 12.84 in 5.90 in

  (P + 0.8S)   

Misc. Impervious Roadway Area:

Land Use Description CN*Area

Impervious areas; Streets & roads 248.6

Proposed Roadway Pervious 179.1

Proposed Ponds (Water Surface) 352.6

Impervious areas; Streets & roads 745.8

Proposed Roadway Pervious 537.2

Proposed Pond Pervious 87.8

2151.0



Made by: ZKE DATE:

Checked by: REC Job Number: DT1-015-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

FPID NO : 428917-1-22-01

BASIN NAME : 3

POND NAME : Pond 3

November 22, 2020

SR 31 PD&E Study - from SR 78 (Bayshore Road) to CR 78 (North River Road), Lee 

County and from CR 78 (North River Road) to Cook Brown Road in Lee and 

Charlotte Counties

POND SIZING

Required Treatment Volume (TV)

Selection criteria

2 Permitting Agency SFWMD Existing Impervious Area = 0.00 ac

1 StormW.Mgmt. Wet Detention Proposed Impervious Area = 10.15 ac

1 Online/Offline Online Net New Impervious Area = 10.15 ac

2 OFW No

1 Open/Closed Basin Open

2.50 in x Net New Imp. Areas = 2.11 ac-ft

1.00 in x Total Basin Area = 1.98 ac-ft

2.11 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft)
SFWMD

(25yr/72 hr)

Storm Sewer 

Design

(10yr/24hr)

Qpre = 18.94 ac-ft 11.17 ac-ft

Qpost = 19.48 ac-ft 11.67 ac-ft

ΔQ = 0.55 ac-ft 0.50 ac-ft

Attenuation Vreq = 0.55 ac-ft (use largest value)

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 3.00

Pond Tie-In Width = 10.0 ft  @ 1:4 Normal Water Elevation = 2.50

Maximum Storage Depth (SD) = 2.00 ft with 1.0 ft Lowest EOP Elevation = 5.50

freeboard

Hydraulic Grade Line (HGL) check

HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 2500 ft

Estimated Energy Losses = 1.25

HGL Clearance = 1.00 Use 1.0 foot as a standard HGL clearance (no junction losses)

Allowable Storm Sewer Tailwater EL = 3.25

10' 20'

R/W Line

         1:4 1:20

Existing Ground

1:4

Pond Section (Wet)

Wet Detention

Treatment Vreq = Largest of Trt. Vol.  = 

Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

1'



Made by: ZKE DATE:

Checked by: REC Job Number: DT1-015-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

FPID NO : 428917-1-22-01

BASIN NAME : 3

POND NAME : Pond 3

November 22, 2020

SR 31 PD&E Study - from SR 78 (Bayshore Road) to CR 78 (North River Road), Lee 

County and from CR 78 (North River Road) to Cook Brown Road in Lee and 

Charlotte Counties

Pond Stage / Storage Calculations

LENGTH WIDTH

3.00 5.05 ac 550.0 ft 400.0 ft

5.50 4.62 ac 530.0 ft 380.0 ft

5.00 4.21 ac 510.0 ft 360.0 ft

4.50 3.82 ac 490.0 ft 340.0 ft

3.50 3.67 ac 482.0 ft 332.0 ft

3.22 3.63 ac 479.8 ft 329.8 ft

3.50 3.67 ac 482.0 ft 332.0 ft

3.08 3.61 ac 478.6 ft 328.6 ft

2.64 3.55 ac 475.1 ft 325.1 ft

2.50 3.53 ac 474.0 ft 324.0 ft

0.50 3.24 ac 458.0 ft 308.0 ft

-9.50 2.23 ac 426.0 ft 228.0 ft

Required Treatment+Attenuation Vol.= 2.66 ac-ft Provided Treatment+Attenuation Vol.= 3.60 ac-ft

Required Treatment+Attenuation Stage= 3.22 ft Provided Treatment+Attenuation Stage= 3.50 ft

Estimated Storm Sewer Att.= 0.50 ac-ft

Estimated Storm Sewer TW EL.= 2.64 ft HGL requirements met

Use a 20% safety factor:

Required Pond R/W = 6.06 ac

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W

Back of Main. Berm 11.57 ac-ft

9.36 ac-ft

Front of Main. Berm 7.35 ac-ft

Provided Treat.Vol.+Att.Vol 3.60 ac-ft

Req'd Treat.Vol+Att. Vol 2.66 ac-ft

Prov'd Top of Treatment Vol. 3.60 ac-ft

Top of Treatment Vol. 2.11 ac-ft

Pond Bottom

Estimated Storm Sewer TW 0.50 ac-ft

Normal Water Level 0.00 ac-ft



Inwood Consulting Engineers, Inc. Made by: ZKE DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : Basin 3

POND NAME : Pond 3

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics Meterological Zone: 2

Area Product

(ac)

 Roadway Paved Area 2.54 98.00 248.92

 Roadway Pervious Area 2.24 80.00 179.20

 Roadway Paved Area 7.61 98.00 745.78

 Roadway Pervious Area 6.71 80.00 536.80

 Pond Pervious Area 2.78 100.00 278.00

 Pond Area at NWL 0.97 80.00 77.60

 Total 19.10 2066.30

%DCIA = 48.43 %

Non-DCIA CN = 80.00

Composite C = 0.65

Annual Rainfall (P) = 52.00 in

Min. Permanent Pool Vol.  = Area x Composite C x P x 14 / (365 x 12) = 2.07 ac-ft

Stage Storage Calc. for Permanent Pool

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

2.50 Normal Water Level 3.53 34.12

3.39 2.00 6.77

0.50 3.24 27.35

2.74 10.00 27.35

-9.50 Pond Bottom 2.23 0.00

Permanent Pool Volume Provided = 34.12 ac-ft

Resident Time Provided = Perm. Pool Vol. Provided x 365 x 12 / (Area x C x P)  = 231.2 Days

November 22, 2020

DT4-006-01

Land Use
CN

SR 31 PD&E Study - From south of SR 80 (Palm Beach Boulevard) to north 

of CR 78 (North River Road)



Complete Report Ver 4.2.3 

Project: SR 31 PD_E 

Date: 11/12/2020 4:24:01 PM 

Site and Catchment Information 

 

Analysis: Net Improvement 

Catchment Name Basin3  

Rainfall Zone 

Florid

a Zone 

4  

 

Annual Mean Rainfall 52.00   

Pre-Condition Landuse Information   

Composite Land Use Value for Basin 3   

Land Use 

Basin 

Area TN TP Total TN Total TP Comp TN Comp TP 

Undeveloped - Wet 

Flatwoods 17.61 1.213 0.021 21.361 0.370 

1.408 0.105 
Agricultural - Row 

Crops 2.52 2.65 0.593 6.678 1.494 

Low-Density - 

Residential  2.72 1.52 0.200 4.134 0.544 
 

  

Area (acres) 22.85   

Rational Coefficient (0-1) 0.20   

Non DCIA Curve Number 86.00   

DCIA Percent (0-100) 0.00   

Nitrogen EMC (mg/l) 1.408   

Phosphorus EMC (mg/l) 0.105   

Runoff Volume (ac-ft/yr) 
19.68

5  
 



Nitrogen Loading (kg/yr) 
34.17

4  
 

Phosphorus Loading (kg/yr) 2.548   

Post-Condition Landuse Information   

Landuse 

Highw

ay: 

TN=1.

520 

TP=0.

200  

 

Area (acres) 22.85   

Rational Coefficient (0-1) 0.44   

Non DCIA Curve Number 80.00   

DCIA Percent (0-100) 44.40   

Wet Pond Area (ac) 2.78   

Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 
38.07

5  
 

Nitrogen Loading (kg/yr) 
71.36

0  
 

Phosphorus Loading (kg/yr) 9.389   

 

Catchment Number: 1 Name: Basin3 

Project: SR 31 PD_E 

Date: 11/12/2020 

 

Wet Detention Design 

Permanent Pool Volume (ac-ft) 34.120 



Permanent Pool Volume (ac-ft) for 31 days residence 3.234 

Annual Residence Time (days) 327 

Littoral Zone Efficiency Credit  

Wetland Efficiency Credit  

 

Watershed Characteristics 

Catchment Area (acres) 22.85 

Contributing Area (acres) 20.070 

Non-DCIA Curve Number 80.00 

DCIA Percent 44.40 

Rainfall Zone Florida Zone 4 

Rainfall (in) 52.00 

 

Surface Water Discharge 

Required TN Treatment Efficiency (%) 52 

Provided TN Treatment Efficiency (%) 43 

Required TP Treatment Efficiency (%) 73 

Provided TP Treatment Efficiency (%) 84 

 

 

Media Mix Information 

Type of Media Mix Not Specified 

Media N Reduction (%)  

Media P Reduction (%)  

 

 

Groundwater Discharge (Stand-Alone) 

Treatment Rate (MG/yr) 0.000 



TN Mass Load (kg/yr) 0.000 

TN Concentration (mg/L) 0.000 

TP Mass Load (kg/yr) 0.000 

TP Concentration (mg/L) 0.000 

 

Load Diagram for Wet Detention (stand-alone) 

 

Load 

N: 71.36 kg/yr 

P: 9.39 kg/yr 

→ 
Treatment 

N: 43 % 

P: 84 % 
→ 

Surface Discharge 

N: 40.55 kg/yr 

P: 1.49 kg/yr 

  ↓  
Mass Reduction 

N: 30.81 kg/yr 

P: 7.90 kg/yr 

 

Load Diagram for Wet Detention ( As Used In Routing) 

 

Upstream Nodes 

None 

Load 

N: 71.36 kg/yr 

P: 9.39 kg/yr 

Q: 38.08 ac-ft 

→ 
Treatment 

N: 43.2 % 

P: 84.2 % 
→ 

Mass Discharged 

N: 40.55 kg/yr 

P: 1.49 kg/yr 

Q: 38.08 ac-ft 

   ↓   

   

Mass Removed 

N: 30.81 kg/yr 

P: 7.90 kg/yr 

  

 



Summary Treatment Report Version: 4.2.3 

Project: SR 31 PD_E 

 

Analysis Type: Net 

Improvement 

BMP Types:  

     Catchment 1 - (Basin3) Wet 

Detention 

Based on % removal values to 

the nearest percent 

Date:11/12/2020 

 

Routing Summary 

Catchment 1 Routed to Outlet 

Total nitrogen target removal met? No 

Total phosphorus target removal met? Yes 

Summary Report 
Nitrogen 

Surface Water Discharge   

Total N pre load 34.17 kg/yr  

Total N post load 71.36 kg/yr  

Target N load reduction 52 %  

Target N discharge load 34.17 kg/yr  

Percent N load reduction 43 %  

Provided N discharge load 40.55 kg/yr 89.42 lb/yr 

Provided N load removed 30.81 kg/yr 67.93 lb/yr 

 

Phosphorus 

 

Surface Water Discharge 
  

Total P pre load 2.548 kg/yr  



Total P post load 9.389 kg/yr  

Target P load reduction 73 %  

Target P discharge load 2.548 kg/yr  

Percent P load reduction 84 %  

Provided P discharge load 1.487 kg/yr 3.28 lb/yr 

Provided P load removed 7.903 kg/yr 17.426 lb/yr 

 



Made by: ZKE DATE:

Checked by: REC Job Number: DT1-015-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

FPID NO : 428917-1-22-01

BASIN NAME : 4

POND NAME : Pond 4

Station Limits: From: 630+00 (RT) Roadway Length = 1500 ft

From: 630+00 (LT) R/W Width = 208 ft

To: 645+00

EXISTING CONDITION

Note:

Roadway Area: Area: 7.16 ac

Pond Area: 1.51 ac

Total Area: 8.67 ac

Curve Number:

Soil Group CN Area

3 D 80 6.56 ac

32 D 100 0.60 ac

30 D 77 0.00 ac

26 D 82 1.51 ac

Total: 8.67 ac

CN  =  Total CN*Area / Total Area  = 81.7

Denotes Pond Area

Runoff:
SFWMD

(25yr/72 hr)

FDOT Critical 

Duration 

(100yr/72hr)

Storm Sewer 

Design

(10yr/24hr)

Soil Capacity (S) = 1000 - 10 = 2.24 in Precipitation (P) = 11.00 in 14.00 in 7.00 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 8.71 in 11.63 in 4.89 in

  (P + 0.8S)   

Woods; Good condition (Woods are protected from 

grazing and covered with forest litter and brush) 
0.0

Woods-grass combination (orchard or tree farm);  Fair 

condition
123.6

708.6

Land Use Description CN*Area

Open Space; Good condition (lawns, parks, golf courses, 

cemeteries, etc.) (grass cover > 75%)
525.0

Existing Lakes (Water surface) 60.0

December 22, 2020

Roadway Areas measured in MicroStation & refer to the historic two-lane condition on SR 31.

SR 31 PD&E Study - from SR 78 (Bayshore Road) to CR 78 (North River Road), Lee 

County and from CR 78 (North River Road) to Cook Brown Road in Lee and 

Charlotte Counties



Made by: ZKE DATE:

Checked by: REC Job Number: DT1-015-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

FPID NO : 428917-1-22-01

BASIN NAME : 4

POND NAME : Pond 4

December 22, 2020

SR 31 PD&E Study - from SR 78 (Bayshore Road) to CR 78 (North River Road), Lee 

County and from CR 78 (North River Road) to Cook Brown Road in Lee and 

Charlotte Counties

Station Limits:

From: 630+00 Roadway Length = 1500 ft

To: 645+00 R/W Width = 208 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 3.81 ac

Travel Lane 12.0 ft 2 24 ft 0.00 ac

Travel Lane 11.0 ft 4 44.0 ft Pervious Roadway Area: 3.36 ac

Outside Shoulder 7.0 ft 2 14 ft Total Roadway Area: 7.16 ac

Sidewalk 0 ft

Curb&Gutter E 2.3 ft 2 4.5 ft

Curb&Gutter F 0 ft

Trail 12.0 ft 2 24 ft

Barrier Wall 0 ft

Total Impervious Width: 110.5 ft

Pond Area: Pervious Pond Area : 0.72 ac

Water Surface Area: 0.79 ac Wet Pond

Total Pond Area: 1.51 ac

Total Area: Impervious Area: 3.81 ac

Pervious Area: 4.08 ac

Water Surface Area: 0.79 ac

Total Area: 8.67 ac

Curve Number:

Soil Group CN Area

5 D 98 3.81 ac

44 D 80 3.36 ac

33 D 100 0.79 ac

45 D 80 0.72 ac

Total: 8.67 ac

CN  =  Total CN*Area / Total Area  = 89.7

Runoff:
SFWMD

(25yr/72 hr)

FDOT Critical 

Duration 

(100yr/72hr)

Storm Sewer 

Design

(10yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.15 in Precipitation (P) = 11.00 in 14.00 in 7.00 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 9.73 in 12.71 in 5.79 in

  (P + 0.8S)   

Proposed Pond Pervious 57.6

777.8

Proposed Roadway Pervious 268.6

Proposed Ponds (Water Surface) 78.7

Impervious areas; Streets & roads 372.9

Misc. Impervious Roadway Area:

Land Use Description CN*Area



Made by: ZKE DATE:

Checked by: REC Job Number: DT1-015-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

FPID NO : 428917-1-22-01

BASIN NAME : 4

POND NAME : Pond 4

December 22, 2020

SR 31 PD&E Study - from SR 78 (Bayshore Road) to CR 78 (North River Road), Lee 

County and from CR 78 (North River Road) to Cook Brown Road in Lee and 

Charlotte Counties

POND SIZING

Required Treatment Volume (TV)

Selection criteria

2 Permitting Agency SFWMD

1 StormW.Mgmt. Wet Detention

1 Online/Offline Online

2 OFW No

1 Open/Closed Basin Open

2.50 in x Net New Imp. Areas = 0.79 ac-ft

1.00 in x Total Basin Area = 0.72 ac-ft

0.79 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft)
SFWMD

(25yr/72 hr)

Storm Sewer 

Design

(10yr/24hr)

Qpre = 6.29 ac-ft 3.53 ac-ft

Qpost = 7.03 ac-ft 4.18 ac-ft

ΔQ = 0.74 ac-ft 0.65 ac-ft

Attenuation Vreq = 0.74 ac-ft (use largest value)

Maintenance Area Width = 15.0 ft  @ 1:15 Existing Ground Elevation = 12.00

Pond Tie-In Width = 10.0 ft  @ 1:4 Normal Water Elevation = 10.50

Maximum Storage Depth (SD) = 3.00 ft with 1.0 ft Lowest EOP Elevation = 14.00

freeboard

Hydraulic Grade Line (HGL) check

HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 2000 ft

Estimated Energy Losses = 1.0 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Allowable Storm Sewer Tailwater EL = 12.0 ft

10' 15'

R/W Line

         1:4 1:15

Existing Ground

1:4

Pond Section (Wet)

Pond Stage / Storage Calculations

Treatment Vreq = Largest of Trt. Vol.  = 

Pond Bottom

Wet Detention

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

1'



Made by: ZKE DATE:

Checked by: REC Job Number: DT1-015-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

FPID NO : 428917-1-22-01

BASIN NAME : 4

POND NAME : Pond 4

December 22, 2020

SR 31 PD&E Study - from SR 78 (Bayshore Road) to CR 78 (North River Road), Lee 

County and from CR 78 (North River Road) to Cook Brown Road in Lee and 

Charlotte Counties

LENGTH WIDTH

12.00 1.81 ac 525.0 ft 150.0 ft

14.50 1.51 ac 505.0 ft 130.0 ft

14.00 1.29 ac 490.0 ft 115.0 ft

13.50 1.09 ac 475.0 ft 100.0 ft

12.50 0.99 ac 467.0 ft 92.0 ft

12.13 0.95 ac 464.1 ft 89.1 ft

11.34 0.87 ac 457.8 ft 82.8 ft

11.20 0.85 ac 456.6 ft 81.6 ft

10.50 0.79 ac 451.0 ft 76.0 ft

8.50 0.60 ac 435.0 ft 60.0 ft

2.50 0.11 ac 387.0 ft 12.0 ft

Required Treatment+Attenuation Vol.= 1.53 ac-ft Provided Treatment+Attenuation Vol.= 1.86 ac-ft

Required Treatment+Attenuation Stage= 12.13 ft Provided Treatment+Attenuation Stage= 12.50 ft

Estimated Storm Sewer Att.= 0.65 ac-ft

Estimated Storm Sewer TW EL.= 11.20 ft HGL requirements met

Use a 20% safety factor:

Required Pond R/W = 2.17 ac

Pond Bottom

Top of Treatment Vol. 0.79 ac-ft

Estimated Storm Sewer TW 0.65 ac-ft

Normal Water Level 0.00 ac-ft

Front of Main. Berm 2.82 ac-ft

Provided Treat.Vol.+Att.Vol 1.86 ac-ft

Req'd Treat.Vol+Att. Vol 1.53 ac-ft

Pond R/W

Back of Main. Berm 4.11 ac-ft

3.41 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE



Inwood Consulting Engineers, Inc. Made by: ZKE DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : Basin 4

POND NAME : Pond 4

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics Meterological Zone: 2

Area Product

(ac)

 Roadway Paved Area 3.81 98.00 373.38

 Roadway Pervious Area 3.36 80.00 268.80

 Pond Pervious Area 0.71 80.00 56.80

 Pond Area at NWL 0.79 100.00 79.00

 Total 8.67 777.98

%DCIA = 53.06 %

Non-DCIA CN = 80.00

Composite C = 0.65

Annual Rainfall (P) = 52.00 in

Min. Permanent Pool Vol.  = Area x Composite C x P x 14 / (365 x 12) = 0.94 ac-ft

Stage Storage Calc. for Permanent Pool

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

10.50 Normal Water Level 0.79 3.52

0.70 2.00 1.39

8.50 0.60 2.13

0.36 6.00 2.13

2.50 Pond Bottom 0.11 0.00

Permanent Pool Volume Provided = 3.52 ac-ft

Resident Time Provided = Perm. Pool Vol. Provided x 365 x 12 / (Area x C x P)  = 52.5 Days

December 22, 2020

DT4-006-01

Land Use
CN

SR 31 PD&E Study - From south of SR 80 (Palm Beach Boulevard) to north 

of CR 78 (North River Road)



Complete Report Ver 4.2.3 

Project: SR 31 PD_E 

Date: 12/22/2020 3:33:03 PM 

Site and Catchment Information 

 

Analysis: Net Improvement 

Catchment Name Basin 4   

Rainfall Zone Florida Zone 4   

Annual Mean Rainfall 52.00   

Pre-Condition Landuse 

Information 
  

Landuse 
Agricultural - General: TN=2.800 

TP=0.487  
 

Area (acres) 9.23   

Rational Coefficient (0-1) 0.13   

Non DCIA Curve Number 80.00   

DCIA Percent (0-100) 0.00   

Nitrogen EMC (mg/l) 2.800   

Phosphorus EMC (mg/l) 0.487   

Runoff Volume (ac-ft/yr) 5.200   

Nitrogen Loading (kg/yr) 17.951   

Phosphorus Loading (kg/yr) 3.122   

Post-Condition Landuse 

Information 
  

Landuse Highway: TN=1.520 TP=0.200   

Area (acres) 9.23   



Rational Coefficient (0-1) 0.42   

Non DCIA Curve Number 80.00   

DCIA Percent (0-100) 42.30   

Wet Pond Area (ac) 0.59   

Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 15.841   

Nitrogen Loading (kg/yr) 29.688   

Phosphorus Loading (kg/yr) 3.906   

 

Catchment Number: 1 Name: Basin 4 

Project: SR 31 PD_E 

Date: 12/22/2020 

 

Wet Detention Design 

Permanent Pool Volume (ac-ft) 3.520 

Permanent Pool Volume (ac-ft) for 31 days residence 1.345 

Annual Residence Time (days) 81 

Littoral Zone Efficiency Credit  

Wetland Efficiency Credit  

 

Watershed Characteristics 

Catchment Area (acres) 9.23 

Contributing Area (acres) 8.640 

Non-DCIA Curve Number 80.00 

DCIA Percent 42.30 



Rainfall Zone Florida Zone 4 

Rainfall (in) 52.00 

 

Surface Water Discharge 

Required TN Treatment Efficiency (%) 40 

Provided TN Treatment Efficiency (%) 42 

Required TP Treatment Efficiency (%) 20 

Provided TP Treatment Efficiency (%) 72 

 

 

Media Mix Information 

Type of Media Mix Not Specified 

Media N Reduction (%)  

Media P Reduction (%)  

 

 

Groundwater Discharge (Stand-Alone) 

Treatment Rate (MG/yr) 0.000 

TN Mass Load (kg/yr) 0.000 

TN Concentration (mg/L) 0.000 

TP Mass Load (kg/yr) 0.000 

TP Concentration (mg/L) 0.000 

 

Load Diagram for Wet Detention (stand-alone) 

 



Load 

N: 29.69 kg/yr 

P: 3.91 kg/yr 

→ 
Treatment 

N: 42 % 

P: 72 % 
→ 

Surface Discharge 

N: 17.37 kg/yr 

P: 1.08 kg/yr 

  ↓  
Mass Reduction 

N: 12.32 kg/yr 

P: 2.82 kg/yr 

 

Load Diagram for Wet Detention ( As Used In Routing) 

 

Upstream Nodes 

None 

Load 

N: 29.69 kg/yr 

P: 3.91 kg/yr 

Q: 15.84 ac-ft 

→ 
Treatment 

N: 41.5 % 

P: 72.3 % 
→ 

Mass Discharged 

N: 17.37 kg/yr 

P: 1.08 kg/yr 

Q: 15.84 ac-ft 

   ↓   

   

Mass Removed 

N: 12.32 kg/yr 

P: 2.82 kg/yr 

  

 

Summary Treatment Report Version: 4.2.3 

Project: SR 31 PD_E 

 

Analysis Type: Net 

Improvement 

BMP Types:  

     Catchment 1 - (Basin 4) Wet 

Detention 

Date:12/22/2020 

 

Routing Summary 

Catchment 1 Routed to Outlet 



Based on % removal values to 

the nearest percent 

Total nitrogen target removal met? Yes 

Total phosphorus target removal met? Yes 

Summary Report 
Nitrogen 

Surface Water Discharge   

Total N pre load 17.95 kg/yr  

Total N post load 29.69 kg/yr  

Target N load reduction 40 %  

Target N discharge load 17.95 kg/yr  

Percent N load reduction 42 %  

Provided N discharge load 17.37 kg/yr 38.29 lb/yr 

Provided N load removed 12.32 kg/yr 27.17 lb/yr 

 

Phosphorus 

 

Surface Water Discharge 
  

Total P pre load 3.122 kg/yr  

Total P post load 3.906 kg/yr  

Target P load reduction 20 %  

Target P discharge load 3.122 kg/yr  

Percent P load reduction 72 %  

Provided P discharge load 1.084 kg/yr 2.39 lb/yr 

Provided P load removed 2.823 kg/yr 6.224 lb/yr 

 



SR 31 from SR 78 (Bayshore Rd) to Cook Brown Road                  
Financial Project Number: 428917-1-22-01 & 428917-2-21-01    

    

 

 
Pond Siting Report                                                                                                                                      SR 31 PD&E Study 
FM 428917-1-22-01 & 428917-2-21-01 

 

 

 
Appendix 4  

 
Pond Sites Evaluation Matrix 

 
Drainage Maps 



Impaired Water Body

Station Parcel Number HSG Soil Name YES/NO

Pond 2 Basin 2 575+00 24-43-25-04-00000.0010 4.00 A & D
WULFERT MUCK, MATLACHA 

GRAVELLY FINE SAND
YES Wet Detention Open 8.00 1000 2.00 1.44 Caloosahatchee River 23.87 1.99 2.68

Pond 3 Basin 3 600+00 18-43-26-00-00001.0020 3.00 B/D & D
BOCA FINE SAND, COPELAND 

SANDY LOAM, DEPRESSIONAL
YES Wet Detention Open 5.50 2500 3.50 1.00

Wetland System to 

Caloosahatchee River
23.72 2.66 3.60

Pond 4 Basin 4 645+00 07-43-26-00-00001.0000 12.00 0.92 OLDSMAR SAND YES Wet Detention Open 14.00 2000 12.13 1.63 Owl Creek 8.73 1.53 1.86

Notes: 

1.  Attenuation is not required for Basin 2 because the outfall is Tidal (ditch is directly connected to the Caloosahatchee River).

Impaired Water Body

Station Parcel Number HSG Soil Name YES/NO

Lake 100 Basin 100 660+00 Babcock Ranch Property 13.00 B/D  IMMOKALEE SAND YES Wet Detention Open 17.00 2000 16.90 2.90 Owl Creek 25.10 5.90 5.90

Lake 200 Basin 200 685+00 Babcock Ranch Property 21.00 B/D OLDSMAR SAND YES Wet Detention Open 24.00 2000 23.90 2.90 Owl Creek 42.20 8.60 8.60

Lake 300 Basin 300 730+00 Babcock Ranch Property 23.00 A/D OLDSMAR SAND YES Wet Detention Open 27.00 2000 26.90 2.90 Owl Creek 21.20 5.90 5.90

Lake 400 Basin 400 754+00 Babcock Ranch Property 25.00 C/D OLDSMAR SAND YES Wet Detention Open 28.00 2000 27.80 2.80 Owl Creek 23.80 17.70 17.70

Lake 500 Basin 500 778+00 Babcock Ranch Property 25.00 C/D WABASSO SAND YES Wet Detention Open 28.00 2000 27.80 2.80 Owl Creek 33.80 13.40 13.40

Lake 600 Basin 600 805+00 Babcock Ranch Property 26.00 C/D WABASSO SAND YES Wet Detention Open 28.00 2000 27.80 2.80 Owl Creek 13.00 2.60 2.60

Lake 700 Basin 700 824+00 Babcock Ranch Property 26.00 C/D
WABASSO SAND-URBAN LAND 

COMPLEX
YES Wet Detention Open 29.00 2000 28.50 2.50 Owl Creek 16.30 3.30 3.30

Lake 800 Basin 800 844+00 Babcock Ranch Property 26.00 C/D PINEDA FINE SAND YES Wet Detention Open 29.50 2000 29.00 2.50 Owl Creek 22.00 3.50 3.50

See Chain of Lakes Preliminary Surface Water Management Report by Kimley Horn and Associates for information regarding the pond sites between north of Owl Creek to Cook Brown Road

Soil Names & Hydrologic Groups
Estimated 

Allowable DHW               

(ft)

POND SITES EVALUATION

Estimated SHWT 

Elevation                            

(ft)

Location

SR 78 to CR 78

Provided 

Treatment & 

Attenuation 

Volume        (ac-

ft)

Pond Selections

Basin for Stormwater 

Treatment Pond/ 

Floodplain Impact Area 

for FPC

Lowest Edge             

of Existing  

Roadway                             

(ft)

Distance From 

Lowest Edge of 

Proposed 

Roadway                             

(ft)

Required 

Treatment & 

Attenuation 

Volume                                

(ac-ft)

0.56

ENGINEERING DATA & ANALYSIS

Existing 

Ground 

Elevation                                 

(ft)

Outfall Location

Estimated 

Allowable 

Treatment & 

Attenuation 

Depth                                 

(ft)

Roadway 

Drainage                     

Area                          

(ac)

Wet Detention / Dry 

Retention

Open / Closed 

System

SR 31 PD&E Study - From State Road 78 (Bayshore Road) to County Road 78 (North River Road)

and from County Road 78 (North River Road) to Cook Brown Road

CR 78 to Cook Brown Road

Pond Selections

Basin for Stormwater 

Treatment Pond/ 

Floodplain Impact Area 

for FPC

Location
Existing 

Ground 

Elevation                                 

(ft)

Soil Names & Hydrologic Groups Wet Detention / Dry 

Retention

2.50

10.50

Open / Closed 

System

Estimated SHWT 

Elevation                            

(ft)

Lowest Edge             

of Existing  

Roadway                             

(ft)

Distance From 

Lowest Edge of 

Proposed 

Roadway                             

(ft)

Estimated 

Allowable DHW               

(ft)

Estimated 

Allowable 

Treatment & 

Attenuation 

Depth                                 

(ft)

Outfall Location

Roadway 

Drainage                     

Area                          

(ac)

Required 

Treatment 

Volume                                

(ac-ft)

Provided 

Treatment 

Volume      (ac-

ft)

14.00

26.50

21.00

25.00

25.00

24.00

25.00

26.00



Pond 

Selections

Roadway 

Floodplain 

Impacts (ac) 

Pond Floodplain 

Impacts (ac)

Total Floodplain 

Impacts (ac) 

Arch. / Historical 

Impact Potential                                

(Arch. / Hist.)

Threatened or Endangered Species Impacts                         

Hazardous Materials & 

Contamination                 

Potential 

Major Utility 

Conflict Potential                               

(Y/N)

Existing Land Use

Required 

Pond Area 

Including 

Access        

(ac)

Pond 2 2.34 3.18 5.52 Low / None Low Low Y

Recreational/Roads

and

Highways/Mangrove

Swamps

0.00

Pond 3 19.51 6.71 26.22 Low / None Low Low N

Exotic Wetland

Hardwoods/Upland

Hardwood Forest/Live

Oak/Willow and

Elderberry/Mixed

Upland

Forest/Freshwater

Marshes

6.71

Pond 4 0.62 0.12 0.74 Low / None Low Low N

Stream and Lake

Swamp/Palmetto

Prairies/Improved

Pasture

2.49

Note:  There is a 50-foot Florida Gas Transmission (FGT) easement with an existing 26” gas main along the west side of the project.

0.00

POND SITES EVALUATION

IMPACT & COST ANALYSIS

0.24

0.92

Wetland 

Impacts                 

(ac)

SR 31 PD&E Study - From State Road 78 (Bayshore Road) to County Road 78 (North River Road)

and from County Road 78 (North River Road) to Cook Brown Road

0.000

Surface 

Water 

Impacts                 

(ac)

0.00

0.00
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SR 31 from SR 78 (Bayshore Rd) to Cook Brown Road                  
Financial Project Number: 428917-1-22-01 & 428917-2-21-01    

    

 

 
Pond Siting Report                                                                                                                                      SR 31 PD&E Study 
FM 428917-1-22-01 & 428917-2-21-01 

 

 
 

Appendix 5  
 

Cross Drain Pictures and Review Checklists 



Review Checklist for Cross Drains, Bridge Culverts, and Bridges 
 

Date: 12/14/2011 

Project: SR 31 PD&E Study 

Cross Drain  Bridge Culvert  Bridge   Label:  CD-01 

Location:  SR 31 Lee County 
      

Size/ Type:  1 - 18" RCP 
    

Road surface leaking? Yes   No   
      
     

Recent development in basin?  Yes   No   
      
     

Overtopping? Yes   No   Roadway  Basin Divide  In roadway ditch  
      
      
     
      

Concerns with culvert extension? Yes   No   Limited R/W   Wetlands   

Normal high water marks: 
Pipe is half full with standing water blocked by dead vegetation buildup.  Normal high water is at 
the crown of pipe. 
      
     

Tailwater: Ditch   Piped outfall   Overland flow   Swamp   

Ditch is inside of the fence but is outside of the ROW, and is directly connected to the 
Caloosahatchee River. 
    
     
     

Erosion/ Sedimentation: Yes   No   
Upstream is silted a few inches. 
Downstream has a buildup of dead vegetation. 
    
    

Misc. Comments: 
Upstream is a DBI with a slot opening on the north side. 
      
     
    
           
      
   
      
      
   
   



CD-01

Upstream Downstream



Review Checklist for Cross Drains, Bridge Culverts, and Bridges 
 

Date: 12/14/2011 

Project: SR 31 PD&E Study 

Cross Drain  Bridge Culvert  Bridge   Label:  CD-02 

Location:  SR 31 Lee County 
      

Size/ Type:  1 - 24" RCP 
    

Road surface leaking? Yes   No   
      
     

Recent development in basin?  Yes   No   
      
     

Overtopping? Yes   No   Roadway  Basin Divide  In roadway ditch  
      
      
     
      

Concerns with culvert extension? Yes   No   Limited R/W   Wetlands   

Normal high water marks: 
Pipe is wet with a very low flow.  Normal high water is near the crown of the pipe. 
      
     

Tailwater: Ditch   Piped outfall   Overland flow   Swamp   

Ditch is outside of the ROW, and is directly connected to the Caloosahatchee River. 
    
     
     

Erosion/ Sedimentation: Yes   No   
Upstream is silted a few inches and vegetated. 
Downstream has dead vegetation. 
    
    

Misc. Comments: 
Field measured a 24" as shown on the S.R. 31 Plans (Final Plans of Roadway Resurfacing, FPID 
195662-1-52-01, 1999), and the Lee County Civic Center As-builts (2008), not the 30" as shown 
on the SLD. 
 
Cross drain is one of the outfalls from the Lee County Convention Center pond. 
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Review Checklist for Cross Drains, Bridge Culverts, and Bridges 
 

Date: 12/14/2011 and 5/8/2012 

Project: SR 31 PD&E Study 

Cross Drain  Bridge Culvert  Bridge   Label:  CD-03 

Location:  SR 31 Lee County 
      

Size/ Type:  2 - 48" RCP 
    

Road surface leaking? Yes   No   
      
     

Recent development in basin?  Yes   No   
      
     

Overtopping? Yes   No   Roadway  Basin Divide  In roadway ditch  
      
      
     
      

Concerns with culvert extension? Yes   No   Limited R/W   Wetlands   

Normal high water marks: 
Standing water about 15" on 12/14/2011, pipes were dry on 5/8/2012.  Normal high is about 1' 
below the crown of pipe.  
      
     

Tailwater: Ditch   Piped outfall   Overland flow   Swamp   

Flows to wetland system on adjacent property. 
   
     
     

Erosion/ Sedimentation: Yes   No   
Upstream is vegetated. 
     
    
    

Misc. Comments: 
Upstream roadway ditch from north is wet (12/14/2011). 
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Review Checklist for Cross Drains, Bridge Culverts, and Bridges 
 

Date: 12/14/2011 and 5/8/2012 

Project: SR 31 PD&E Study 

Cross Drain  Bridge Culvert  Bridge   Label:  CD-04 (Owl Creek) 

Location:  SR 31 Lee County 
      

Size/ Type:  3 - 48" RCP 
    

Road surface leaking? Yes   No   
      
     

Recent development in basin?  Yes   No   
      
     

Overtopping? Yes   No   Roadway  Basin Divide  In roadway ditch  
      
      
     
      

Concerns with culvert extension? Yes   No   Limited R/W   Wetlands   

Normal high water marks: 
Pipe is half full with standing water on 12/14/2011, and has about 18" standing water on 
5/8/2012.  Normal high is near the crown of pipe. 
      
     

Tailwater: Ditch   Piped outfall   Overland flow   Swamp   

     
    
     
     

Erosion/ Sedimentation: Yes   No   
Upstream is silted a 3 to 6 inches, has riprap, and there is a concrete lined ditch upstream to the 
north.  Downstream is silted a few inches, is vegetated and has riprap. 
     
    
    

Misc. Comments: 
Owl Creek. 
 
Field measured the north pipe as 42", the other two are 48". 
 
Downstream fence has debris 3'-4' high. 
 
Upstream roadway ditch from the north is flowing with a couple of inches (12/14/2011). 
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Review Checklist for Cross Drains, Bridge Culverts, and Bridges 
 

Date: 11/20/2020 

Project: SR 31 PD&E Study 

Cross Drain  Bridge Culvert  Bridge   Label:  CD-06 

Location:  SR 31 Lee County 
      

Size/ Type:  2 - 30" RCP 
    

Road surface leaking? Yes   No   
      
     

Recent development in basin?  Yes   No   
      
     

Overtopping? Yes   No   Roadway  Basin Divide  In roadway ditch  
      
      
     
      

Concerns with culvert extension? Yes   No   Limited R/W   Wetlands   

Normal high water marks: 
Normal water elevation of basin is approximately 25.00 feet 
      
     

Tailwater: Ditch   Piped outfall   Overland flow   Swamp   

Flows to ditch system on east side of SR 31 
   
     
     

Erosion/ Sedimentation: Yes   No   
Upstream is vegetated. 
     
    
    

Misc. Comments: 
Cross drain will need to be extended to accommodate roadway improvements within the limits of 
permit modification to SFWMD Permit No. 36-03133-P.  
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Review Checklist for Cross Drains, Bridge Culverts, and Bridges 
 

Date: 11/20/2020 

Project: SR 31 PD&E Study 

Cross Drain  Bridge Culvert  Bridge   Label:  CD-06 

Location:  SR 31 Lee County 
      

Size/ Type:  2 - 30" RCP 
    

Road surface leaking? Yes   No   
      
     

Recent development in basin?  Yes   No   
      
     

Overtopping? Yes   No   Roadway  Basin Divide  In roadway ditch  
      
      
     
      

Concerns with culvert extension? Yes   No   Limited R/W   Wetlands   

Normal high water marks: 
Normal water elevation of basin is approximately 25.00 feet 
      
     

Tailwater: Ditch   Piped outfall   Overland flow   Swamp   

Flows to ditch system on east side of SR 31 
   
     
     

Erosion/ Sedimentation: Yes   No   
Upstream is vegetated. 
     
    
    

Misc. Comments: 
Cross drain will need to be extended to accommodate roadway improvements within the limits of 
permit modification to SFWMD Permit No. 36-03133-P.  
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Review Checklist for Cross Drains, Bridge Culverts, and Bridges 
 

Date: 12/14/2011 

Project: SR 31 PD&E Study 

Cross Drain  Bridge Culvert  Bridge   Label:  CD-07 

Location:  SR 78 Lee County 
      

Size/ Type:  1 - 30" RCP 
    

Road surface leaking? Yes   No   
      
     

Recent development in basin?  Yes   No   
      
     

Overtopping? Yes   No   Roadway  Basin Divide  In roadway ditch  
      
      
     
      

Concerns with culvert extension? Yes   No   Limited R/W   Wetlands   

Normal high water marks: 
Pipe has a few inches of standing water.  Normal high water is at the middle of the pipe. 
      
     

Tailwater: Ditch   Piped outfall   Overland flow   Swamp   

     
Wetland adjacent to Caloosahatchee River. 
     
     

Erosion/ Sedimentation: Yes   No   
Upstream is vegetated, downstream is silted a few inches. 
     
    
    

Misc. Comments: 
Cross drain is an outfall from Lee County Convention Center Pond.   
Downstream is a wetland adjacent to the Caloosahatchee River. 
Cross drain will be relocated due to the realignment of SR 78. 
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1.0 Project Summary 

 
1.1 Purpose 

The Florida Department of Transportation (FDOT) is conducting a Project Development and 
Environment (PD&E) Study to evaluate the proposed widening of SR 31 (Arcadia Road) from 
SR 80 (Palm Beach Blvd) to North of CR 78 (N. River Road) in Lee County, Florida.   

1.2 Project Description 

The existing roadway consists of a two lane roadway and bridge across the Caloosahatchee 
River. The existing bridge is a two lane draw bridge built in 1960. The project is approximately 
3.3 miles in length along the mainline. The Consultant is to study the widening of SR 31 
including widening a portion of SR 80 at SR 31 and the re-alignment of the intersection of SR 78 
(Bayshore Road) and SR 31.  

2.0 Scope of Services 

The geotechnical portion of the PD&E study was to obtain information on the existing 
subsurface conditions along the project alignment to assist in the preparation of the PD&E 
Report for the project. The following services were provided for this summary: 

 Reviewed published information on topographic, soils and groundwater conditions. Soil, 
groundwater and regional geology information was obtained from the Web Soil Survey of 
Lee County, Florida published by the United States Department of Agriculture (USDA) – 
Natural Resource Conservation Service (NRCS). Topographic information was obtained 
from appropriate topographic maps published by United States Geological Survey 
(USGS). 

 Prepared this Geotechnical Memorandum for the project. 

3.0   Subsurface Conditions 

3.1 USGS Topographic Survey 

The USGS topographic survey map titled “Fort Myers, Florida” was reviewed. The natural 
ground surface elevations appear to be within a range of about 0 to +20 feet National Geodetic 
Vertical Datum of 1929 (NGVD29). A reproduction of the USGS maps is presented on Figure  
3-1. 

3.2 Regional Geology 

The Hawthorn Formation of the middle Miocene age consists of gray-white, sandy, phosphatic 
limestone in central and western Lee County and underlies the Tamiami Formation. The 
formation dips east and grades laterally from limestone in the west to marl in the east. 

The Tamiami Formation ranges in age from middle Pliocene to late Miocene and is 
unconformable beneath the surficial Pliocene-Pleistocene deposits. The Tamiami Formation 
consists of variable lithologies, resulting from changes in depositional environments. 

In the central and northern parts of Lee County, the upper part of the Tamiami Formation is 
predominantly gray or green clay. The clay is underlain by quartz sand, gray sandstone and, 
locally, by tan limestone. The lower part of the formation commonly consists of gray clay, 
containing quartz sand and phosphatic material. Large quantities of black phosphatic material 
usually occur in the lowermost part of the formation, apparently derived from the erosion of 
sediments of the older Hawthorn Formation. 
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In the southern part of Lee County, the uppermost part of the Tamiami Formation consists 
predominantly of gray limestone or calcareous sandstone. This shallow unit is younger than and 
overlies most of the sediments of the Tamiami Formation. The surficial deposits consist 
predominantly of fine to medium grained quartz sand and shell and variable quantities of clay 
and marl. These sandy terrace deposits, primarily Pamlico Sand of Pleistocene age, locally 
contain thin layers of sandstone. The underlying Fort Thompson Formation (Pleistocene) and 
the Caloosahatchee Marl (Pleistocene-Pliocene) contain mixed lithologies that include 
limestone, shell and quartz sand. 

3.3 Lee County Soil Survey 

Based on a review of the Lee County Soil Survey published by USDA-NRCS, it appears that 
there are twelve (12) soil-mapping units noted within the project limits. Detailed soil survey 
maps are shown in Figures 3-2 and 3-3. The general soil descriptions are presented in the sub-
sections below, as described in the Web Soil Survey.  

3.3.1 Hallandale Fine Sand (Unit 6) 

The Hallandale component makes up 90 percent of the map unit. Slopes are 0 to 2 percent. 
This component is on flats on marine terraces on coastal plains. The parent material consists of 
sandy marine deposits over limestone. Depth to a root restrictive layer, bedrock, lithic, is 7 to 20 
inches. The natural drainage class is poorly drained. This soil is not flooded. It is not ponded. A 
seasonal zone of water saturation is at 6 inches during June, July, August, and September.  

3.3.2 Myakka Fine Sand (Unit 11) 

The Myakka component makes up 87 percent of the map unit. Slopes are 0 to 2 percent. This 
component is on flatwoods on marine terraces on coastal plains. The parent material consists of 
sandy marine deposits. This soil is not flooded. It is not ponded. A seasonal zone of water 
saturation is at 12 inches during June, July, August and September.  

3.3.3 Boca Fine Sand (Unit 13) 

The Boca component makes up 85 percent of the map unit. Slopes are 0 to 2 percent. This 
component is on flats on marine terraces on coastal plains. The parent material consists of 
sandy and loamy marine deposits over limestone. Depth to a root restrictive layer, bedrock, 
lithic, is 24 to 40 inches. This soil is not flooded. It is not ponded. A seasonal zone of water 
saturation is at 12 inches during January, February, June, July, August, September and 
October.  

3.3.4 Wulfert Muck (Unit 23) 

The Wulfert, tidal component makes up 90 percent of the map unit. Slopes are 0 to 1 percent. 
This component is on tidal marshes on marine terraces on coastal plains. The parent material 
consists of organic material over sandy marine deposits. The natural drainage class is very 
poorly drained. This soil is very frequently flooded. It is not ponded. A seasonal zone of water 
saturation is at 3 inches during January, February, March, April, May, June, July, August, 
September, October, November and December.  

3.3.5 Immokalee Sand (Unit 28) 

The Immokalee component makes up 90 percent of the map unit. Slopes are 0 to 2 percent. 
This component is on flatwoods on marine terraces on coastal plains. The parent material 
consists of sandy marine deposits. Depth to a root restrictive layer is greater than 60 inches. 
The natural drainage class is poorly drained. This soil is not flooded. It is not ponded. A 
seasonal zone of water saturation is at 12 inches during June, July, August and September.  
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3.3.6 Oldsmar Sand (Unit 33) 

The Oldsmar component makes up 87 percent of the map unit. Slopes are 0 to 2 percent. This 
component is on flatwoods on marine terraces on coastal plains. The parent material consists of 
sandy and loamy marine deposits. This soil is not flooded. It is not ponded. A seasonal zone of 
water saturation is at 12 inches during June, July, August and September.  

3.3.7 Malabar Fine Sand (Unit 34) 

The Malabar component makes up 88 percent of the map unit. Slopes are 0 to 1 percent. This 
component is on drainageways on marine terraces on coastal plains. The parent material 
consists of sandy and loamy marine deposits. This soil is not flooded. It is not ponded. A 
seasonal zone of water saturation is at 6 inches during June, July, August, September, October 
and November.  

3.3.8 Wabasso Sand (Unit 35) 

The Wabasso component makes up 89 percent of the map unit. Slopes are 0 to 2 percent. This 
component is on flatwoods on marine terraces on coastal plains. The parent material consists of 
sandy and loamy marine deposits. The natural drainage class is poorly drained. This soil is not 
flooded. It is not ponded. A seasonal zone of water saturation is at 12 inches during June, July, 
August and September.  

3.3.9 Wabasso Sand, Limestone Substratum (Unit 42) 

The Wabasso, limestone substratum component makes up 85 percent of the map unit. Slopes 
are 0 to 2 percent. This component is on flatwoods on marine terraces on coastal plains. The 
parent material consists of sandy and loamy marine deposits over limestone. The natural 
drainage class is poorly drained. This soil is not flooded. It is not ponded. A seasonal zone of 
water saturation is at 12 inches during June, July, August and September.  

3.3.10 Copeland Sandy Loam, Depressional (Unit 45) 

The Copeland component makes up 88 percent of the map unit. Slopes are 0 to 1 percent. This 
component is on depressions on marine terraces on coastal plains. The parent material consists 
of sandy and loamy marine deposits. This soil is not flooded. It is frequently ponded. A seasonal 
zone of water saturation is at 0 inches during June, July, August, September, October, 
November and December.  

3.3.11    Caloosa Fine Sand (Unit 66) 

The Caloosa component makes up 85 percent of the map unit. Slopes are 0 to 2 percent. This 
component is on dredge spoil banks on marine terraces on coastal plains. The parent material 
consists of sandy and clayey dredge spoils. The natural drainage class is moderately well 
drained. This soil is not flooded. It is not ponded. A seasonal zone of water saturation is at 36 
inches during July, August, September and October.  

3.3.12    Matlacha Gravelly Fine Sand (Unit 69) 

The Matlacha component makes up 100 percent of the map unit. Slopes are 0 to 2 percent. This 
component is on flats, coastal plains. The parent material consists of sandy mine spoil or earthy 
fill. Depth to a root restrictive layer is greater than 60 inches. The natural drainage class is 
somewhat poorly drained. This soil is not flooded. It is not ponded. A seasonal zone of water 
saturation is at 30 inches during June, July, August, September and October. 
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3.4 General Soil Properties 

Additional information on the soils and groundwater conditions for the above soil mapping units 
was obtained from the Lee County Soil Survey published by USDA-NRCS and the Web Soil 
Survey and is presented in Tables 3-1 and 3-2 as follows: 

Table 3-1 
Lee County USDA NRCS Soil Survey Information  

 

Depth to High 
Water Table

Typical Soil Types 

(ft)   (Profile from Ground Surface)

6
Hallandale Fine 

Sand B/D 0.0 - 1.0
Fine Sand/Uweathered 

Bedrock
11 Myakka Fine Sand B/D 0.5 - 1.5 Fine Sand/Loamy Fine Sand

13 Boca Fine Sand B/D 0.5 - 1.5

Fine Sand/Fine Sandy 
Loam/Sandy Clay 

Loam/Sandy 
Loam/Unweathered Bedrock

23 Wulfert Muck D 0.0 - 0.5 Muck/Fine Sand
28 Immokalee Sand B/D 0.5 - 1.5 Fine Sand

33 Oldsmar Sand B/D 0.5 - 1.5
Sand/Loamy Fine Sand/Sandy 

Clay Loam/Fine Sand

34 Malabar Fine Sand B/D 0.0 - 1.0
Fine Sand/Sand/Fine Sandy 
Loam/Sandy Clay Loam/Fine 

Sand

35 Wabasso Sand B/D 0.5 - 1.5
Fine Sand/Loamy Sand/Sandy 

Clay Loam

42
Wabasso Sand, 

Limestone 
Substratum

B/D 0.5 - 1.5
Fine Sand/Loamy Sand/Sandy 

Clay Loam/Unweathered 
Bedrock

45
Copeland Sandy 

Loam, Depressional D +2-1.0
Sandy Loam/Loamy 

Sand/Unweathered Bedrock

66 Caloosa Fine Sand C 2.5-3.5
Fine Sand/Clay/Sandy 

Clay/Silty Clay

69
Matlacha Gravelly 

Fine Sand C 2.0-3.0 Gravelly Fine Sand/Fine Sand

Map No. Soil Name
Hydrologic 

Group 
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Table 3-2 
Lee County USDA NRCS Soil Survey Information 

 

0-2 SP, SP-SM A-3 6.0-20
2-7 SP, SP-SM A-3 6.0-20
7-12 SP, SP-SM A-3 0.6-6.0

12 ---

0-26 SP, SP-SM A-3 6.0-20
26-63 SM, SP-SM A-2-4, A-3 0.6-6.0
63-80 SP, SP-SM A-3 6.0-20
0-2 SP, SP-SM A-2-4, A-3 6.0-20

2-25 SP, SP-SM A-2-4, A-3 6.0-20

25-30 SC A-2-4, A-2-6, 
A-6

0.6-2.0

30-34 ---

0-12 PT A-8 6.0-20
12-36 PT A-8 6.0-20
36-80 SM, SP-SM A-2-4, A-3 6.0-20
0-9 SP, SP-SM A-3 6.0-20
9-36 SP, SP-SM A-3 6.0-20

36-55 SM, SP-SM A-2-4, A-3 0.6-2.0
55-80 SP, SP-SM A-3 6.0-20
0-3 SP, SP-SM A-3 6.0-20

3-42 SP, SP-SM A-3 6.0-20
42-47 SM, SP-SM A-2-4, A-3 2.0-6.0
47-59 SC, SC-SM A-2-4, A-2-6 <0.2
59-80 SM, SP-SM A-2-4, A-3 0.2-6.0
0-5 SP, SP-SM A-3 6.0-20

5-17 SP, SP-SM A-3 5.8-20
17-42 SP, SP-SM A-2-4, A-3 6.0-20
42-59 SC, SC-SM A-2, A-4, A-6 0.1-0.2
59-80 SM, SP-SM A-2-4, A-3 6.0-20
0-24 SP, SP-SM A-3 6.0-20

24-28 SP-SM, SM A-3, A-2-4 0.6-2.0
28-62 SC, SM-SC A-2-4, A-2-6 <0.2
62-80 SC, SM-SC A-2-4, A-2-6 <0.2

35

6

11

23

28

33

Map No.

13

Reported as 
Limestone/Caprock

Soil Classification

34

Permeability (in/hr)

Depth (in) USCS AASHTO

Reported as 
Limestone/Caprock
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Table 3-2  
Lee County USDA NRCS Soil Survey Information 

 

0-19 SP-SM, SM A-3, A-2-4 6.0-20
19-23 SM A-2-4 0.6-2.0
23-37 SP-SM, SM A-3, A-2-4 6.0-20

37-51
SM, SC-
SM, SC A-2-4, A-2-6 0.06-0.2

51 ---

0-8 SP-SM, SM A-3, A-2-4 6.0-20
8-20 SM-SC, SC A-2-4, A-2-6 0.6-2.0

20-28 SM, SM-SC A-2-4 0.6-6.0

28 ---

0-27 SP-SM, SM A-3 6.0-20

27-80 CH, SC, CL, 
MH

A-6, A-7 <0.06

0-35 SP, SP-SM A-3 2.0-6.0
35-80 SP, SP-SM A-3 6.0-20

Reported as 
Limestone/Caprock

45

42

Reported as 
Limestone/Caprock

66

69

Map No.
Soil Classification

Permeability (in/hr)

Depth (in) USCS AASHTO

 
 

3.5 GROUNDWATER CONDITIONS 

According to the USDA-NRSC Soil Survey, much of the project corridor is poorly drained.  
Swamps, sloughs, marshes, and ponds exist along the project corridor. The project crosses the 
Caloosahatchee River. The seasonal high groundwater table is at or near the ground surface 
throughout much of the corridor. Natural drainage systems have been channelized and ditch 
systems have been constructed to improve drainage. 

Along most of the project corridor, the Seasonal High Groundwater Table (SHGWT) levels in 
their natural condition are estimated to be within 1.5 feet of the natural ground surface. At some 
locations, the SHGWT is reported to be above the natural ground surface as shown in Table 3-
1. 

 
4.0 Preliminary Engineering Evaluations 

 
4.1 General 

Based upon the USDA-NRSC Soil Survey for Lee County, sandy soils to depths of 80 inches 
below the natural ground surface are reported along portions of the corridor. In general, these 
sandy soils are suitable for supporting the proposed widening after proper subgrade preparation 
and removal of unsuitable materials.  

Areas along the project corridor where soil/rock and/or groundwater conditions may impact the 
project are detailed below. 
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4.1.1 Shallow Groundwater 

Generally, SHGWT levels along the project in an undrained state are within 1.5 feet of the 
ground surface or above the ground surface. Soil units with SHGWT levels above the ground 
surface are summarized as follows: 

 Copeland Sandy Loam, Depressional (Unit 45) 

Roadway base to groundwater clearance will need to be carefully evaluated to ensure minimum 
separation between the base and the SHGWT is set to meet FDOT criteria or to determine if 
additional measures are required (ie, blackbase, underdrains, etc.). In areas where the existing 
SHGWT is above grade, the SHWGT will have to be established by the project biologist utilizing 
biological indicators.  

4.1.2 Near Surface Clayey Soils 

Near-surface, plastic/clayey soils (A-2-6, A-6 and A-7) were noted within 36 inches of the 
natural ground surface in several areas along the project. The following soil mapping units noted 
plastic/clayey soils within 36 inches: 
 

  Boca Fine Sand (Unit 13) 

  Wabasso Sand (Unit 35) 

  Copeland Sandy Loam, Depressional (Unit 45) 

  Caloosa Fine Sand (Unit 66) 

4.1.3 Organic Materials  

Muck (A-8)/organic soils should be expected to occur to the west of the existing alignment of SR 
31. In addition, muck soils are reported within the limits of the potential re-alignment of SR 78 
(Bayshore Road). The Soil unit reported as including 36 inches of muck is summarized as 
follows: 

 Wulfert Muck (Unit 23) 

Based on the Lee County soil survey, the muck depths could be expected to be approximately 
36 inches below the natural ground surface.  

Construction of the roadway within areas of muck will require removal of the muck in 
accordance with FDOT Index 500. During the project design, detailed design level muck 
delineation will be required as part of the design-level geotechnical services. 

4.1.4 Shallow Limestone  

The USDA Soil Survey identified four soil mapping units along the project corridor having a 
relatively shallow limestone layer: 

 Hallandale Fine Sand (Unit 6) 

 Boca Fine Sand (Unit 13) 

 Wabasso Sand, Limestone Substratum (Unit 42) 

 Copeland Sandy Loam, Depressional (Unit 45) 

Hallandale Fine Sand is identified for a short section along the project corridor on the eastern 
side of the present alignment. Limestone can be expected to be encountered at depths as 
shallow as 12 inches below the ground surface in the Hallandale Fine Sand Mapping Unit. Boca 
Fine Sand, Wabasso Sand, Limestone Substratum and Copeland Sandy Loam, Depressional 
have reported limestone layers at depths of 30, 51 and 28 inches below natural ground surface, 
respectively. Near-surface limestone can pose difficulties during construction with subsurface 
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excavations. Plan notes will need to be provided to warn the contractor about the presence of 
shallow limestone (caprock). 

4.2 Roadway Construction 

Site preparation should consist of normal clearing and grubbing followed by compaction of 
subgrade soils. Subgrade preparation will include the removal of plastic soils and top-soils and 
organic soils in accordance with FDOT Design Standard Index 500. Backfill embankment 
materials should consist of materials conforming to FDOT Design Standard Index 505. Clearing 
and grubbing and compaction should be accomplished in accordance with the latest FDOT 
Standard Specifications for Road and Bridge Construction (SSRBC). 

 
The overall site preparation and mechanical densification work for the construction of the 
proposed roadway should be in accordance with the FDOT SSRBC and Standard Index 
requirements. In general, the existing subsurface soils appear capable of supporting the 
construction of the proposed roadway improvements subject to the above geotechnical 
considerations and after proper subgrade preparation.  



SR 31 from SR 78 (Bayshore Rd) to Cook Brown Road                  
Financial Project Number: 428917-1-22-01 & 428917-2-21-01    
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A meeting was held on June 3, 2020 via conference call with FDOT discuss the SR 31 PD&E Preliminary Pond Sites. 

The purpose of the meeting was to introduce and discuss the preliminary pond sites to FDOT District drainage staff 

and obtain input before the sites are released to other subconsultants for preliminary screenings. Key summary 

points are as follow: 

• An overview of the scope of the study and history of the project was provided by Inwood.  A six lane new 

roadway is being evaluated east of the current SR 31 roadway and the FGT gas easement. Potential pond sites 

have been located to the east of the proposed alignment. 

 

• The three basin descriptions were provided. Proposed pond sites for the most part follow the same sites 

identified in 2012 for the original study, with the exception of Pond 2.   

  

• All pond site parcels are within ownership of the developer (Babcock Ranch) 

 

• It was explained that Pond 2 is sized based on water quality only because the basin is within a direct connection 

to the tidal Caloosahatchee River 

 

• It was indicated that coordination with the developer and their consultants has already occurred for the 

preliminary pond sites. They did not object on the sites shown with the understanding that during design, the 

pond sites could be adjusted. 

 

• Ponds 3 and 4 are sized based on water quality and pre vs post runoff attenuation due to the fact the discharges 

occurred over wetland systems (Basin 3) and Owl Creek (Basin) with an indirect connection to the river. This 

approach was done as a conservative measure. FDOT agreed on this approach and due to the historic flooding 

in the area. 

 

• It was explained that the existing borrow pit between stations 630+00 to 635+00 was not able to be used as a 

potential pond site due to hydraulic constraints and would not have eliminated the need for pond site 3 or 4. 

 

• Brent suggested to investigate if Pond 2 could be shifted slightly to the south to maximize the usage of the parcel 

and not leave a unusable portion. Inwood indicated that the shape of the pond was based on directions of the 

ground contours, but Inwood will evaluate shifting the pond slightly to the south. 

 

• Brent indicated to make sure the pond sites account for the full impervious improvements, especially at the 

intersections. David mentioned that the concept shown in the meeting are preliminary and were provided by 

Kitson but that the concept will be refined. The pond sites will be sized to make sure it accounts for the refined 

concept alignment and typical sections. 

 

DATE: June 3, 2020 

TO: Patrick Bateman 

FROM: Renato Chuw, PE 

RE: SR 31 PD&E Preliminary Pond Sites Discussion 

CC: Patrick Bateman (FDOT), Sergio Figueroa (FDOT), Brent Setchell (FDOT), David Dangel (Inwood), Zach Evans 

(Inwood) 
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• Patrick asked if Pond 2 was sized to account for the improvements on SR 78. Inwood indicated that currently, 

the size of the pond only accounts for the connection from the future SR 31 to SR 78 and not the remaining 

portion of SR 78. Brent indicated that once concern may be the drainage pipe crossing the FGT. Hydraulically, it 

may also be a challenge due to the low area elevations along SR 78 as compared to SR 31. 

 

• Brent recalled that one option that the adjacent segment looked at was potentially modifying the existing Lee 

Civic Center pond to accommodate runoff from the improvements on SR 78. 

 

• Inwood will investigate what the depth of the gas line is at the location of the intersection with SR 31 and SR 78 

and see if it is feasible to have a drainage pipe crossing there. If so, Pond 2 will be revised to accommodate 

runoff from SR 78. We will also continue our coordination with the design consultant for the PD&E for SR 78 

regarding basin limits 

 

• FDOT asked what the width of the proposed easement for the inflow pipe to Pond 3 was. Inwood indicated that 

it is a 30 ft easement. FDOT mentioned to verify if a 30 ft easement would be sufficient to construct the proposed 

pipe based on anticipated depths. Brent also indicated to check if an issue would occur (dewatering) with the 

existing ditch/water feature that runs south, near the easement. 

 

• Brent asked where the proposed outfall for Pond 3 would be. Inwood indicated that the outfall would be to the 

north of the pond to the adjacent wetlands. Brent asked to verify if that location was an acceptable location to 

compare pre vs post. Inwood indicated that the natural topography in basin 3 is towards the wetland system 

that meets at the location where Pond 3 is. 

 

• Sergio asked if a better option would be to have the inflow pipe through Rodeo Drive instead. Patrick indicated 

that Rodeo Drive is a private road. Since the proposed inflow pipe is through the same parcel that the developer 

owns, it was concurred to leave as shown. 

 

• Brent asked what would be of the area between the old SR 31 and the new SR 31. Inwood indicated that part of 

the scope will be to also evaluate a linear swale option between the FGT easement and the new SR 31. Patrick 

indicated that FGT may want to expand their 50 ft easement more. David mentioned that the proposed typical 

section for the new SR 31 will include shared use paths. 

 

• Sergio asked if there was a reason there was an open strip between CR 78 and the conservation lands within 

the developer’s property. David indicated that perhaps that was for the purposed of a future expansion of CR 

78 but that we were not aware of any plans from the County to widen CR 78. Kitson was also not aware of any 

plans by the county. Brent indicated that if there would be any future expansion of CR 78, they would need to 

relocate Pond 4 or adjust the widening accordingly. 

 

• Brent asked if there was an easement to the Department to allow discharge from SR 31 to the chain of lake 

systems north of Owl Creek. There was recollection that an easement existed, but we will verify this. 

 

• Sergio asked if this project was subject to nutrient loading. Inwood indicated that at the time of when the 

original study started, no nutrient loading analysis was done but upon checking the official DEP documents, a 

TMDL for the Tidal Caloosahatchee river (for nutrients) exists, therefore, a nutrient loading analysis will be done 

for the project. All proposed ponds are wet detention ponds. 
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• Brent asked if floodplain compensation was required. Inwood indicated that because of the tidal river, during 

the original study, SFWMD concurred that floodplain compensation was not required. Brent provided a copy of 

the meeting minutes with SFWMD for the adjacent segment by DRMP discussing floodplain compensation. 

SFWMD indicated a more careful evaluation of tidal vs freshwater limits. Brent suggested to see if a gage is at 

the bridge over the river to indicate fluctuations of stages indicating a tidal condition. 

 

• A new pre application meeting with SFWMD was suggested since the concept has changed from the original 

study. Inwood will coordinate with Nicole Monies to have this project included in the agenda for the monthly 

SFWMD coordination meeting (4th Wednesday of every month) 

Action Items 

• Inwood will investigate if Pond 2 can be shifted to the south, towards the river, to maximize usage of the 

parcel. 

• Inwood will confirm ponds account for full impervious improvements and for all impervious added at 

intersections as the alignment and typical sections develop. 

• Inwood will verify that the easement to Pond 3 will be sufficient for the construction of the proposed pipe 

as well as account for any issues with dewatering that may be encountered.  

• Inwood will verify if there is an easement to the Department to allow discharge from SR 31 into the Chain 

of Lakes system. 

• Inwood will provide nutrient loading analysis as part of the study. 

• Inwood will coordinate with SFWMD to have this project included on their monthly agenda. 

Please note coordination was held shortly after the conference call for the following action items: 

• Inwood will investigate the depth of the gas line at the location of the intersection with SR 31 and SR 78 

and see if it is feasible to have a drainage pipe crossing there. If so, we will revise Pond 2 to accommodate 

runoff from SR 78. 

o FDOT requested Inwood move forward with accounting for the 4-lane improvement of SR 78 to at 

least halfway to the Civic Center entrance and the intersection improvements within Pond 2. 

 

• Inwood will evaluate a linear swale option between the FGT easement and the new SR 31. 

o FDOT requested that Inwood hold off the linear swale analysis until typical section changes are 

finalized involving potentially moving the shared use path farther away from the road. 

 

• Inwood will verify if there is a gage is at or near the bridge over the river to indicate fluctuations of states 

indicating a tidal condition to confirm no floodplain compensation will be necessary.  

o The adjacent segment (DRMP) received confirmation from SFWMD that the study area is within 

the tidal limits of the River and this should apply to this segment as well.  

 

 

 *****END OF MEETING***** 

 

Note: The above reflects the writer’s understanding of the contents of the meeting.  If any misinterpretations or 

inaccuracies are included, please contact Renato Chuw at (407) 971-8850 as soon as possible for resolution and 

revisions if necessary.  
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The monthly SFWMD meeting was held on June 24, 2020 via teleconference with FDOT (Patrick Bateman, Brent 

Setchell, Sergio Figueroa, and Nicole Monies), SFWMD (Laura Layman and Angelica Hoffert) and Inwood (Renato 

Chuw, Zach Evans and Ben Shepherd) to discuss the SR 31 PD&E Study from SR 78 to CR 78 in Lee County. The 

purpose of the meeting was to re-introduce the project to SFWMD staff and discuss the permitting criteria for the 

project. The study was initiated in 2011 and a previous pre application meeting was held with SFWMD in September 

2011. Key summary points are as follow: 

• An overview of the scope of the study and history of the project was provided by Inwood.  A graphical aerial 

showing the limits of the study, preliminary concepts and basin delineations, was shown during the 

teleconference call. A six lane new roadway is being evaluated east of the current SR 31 two-lane roadway and 

the FGT gas easement. The intent is for the existing SR 31 road to remain in place and construct the new six lane 

facility to the east. Potential pond sites have been located to the east of the proposed alignment. 

• The majority of the parcels located east of SR 31 within the limits of the study are owned by Babcock Ranch 

development. Coordination between FDOT and Babcock Ranch has been ongoing since the start of the study. 

• The major water features within the study limits were noted. Caloosahatchee River to the south and Owl Creek 

to the north.   

• Inwood stated there are 3 WBIDs within the study limits, which are not impaired for nutrients, but there is a 

TMDL established in 2009 for the Caloosahatchee River for nutrients.  Inwood will be preparing nutrient loading 

analysis for this project. 

• Inwood stated that Owl Creek is a regulatory floodway and will require a FEMA No Rise Certificate to be done 

during the design phase. 

• Inwood stated that the nearest OFW is more than 2 miles away from the project and from a prior pre application 

meeting for the adjacent SR 31 study segment from SR 80 to the bridge over the river, it was determined that 

OFW criteria was not required, therefore, OFW criteria (the additional 50% water quality treatment) is not 

required for this project. SFWMD concurred on this statement. 

• The project was divided into three distinct drainage basins and each basin is proposed to have a stormwater 

management facility 

• Nutrient loading will be done for all 3 basins as a watershed wide comparison. A net improvement will be 

provided for the project since each of the basins drain to the Caloosahatchee River. 

• SFWMD asked if historic flow patterns will be changed as part of this project.  Inwood stated that the existing 

flow patterns would be maintained in the proposed condition. A brief overview was given as to the existing 

drainage patterns for the project, which ultimately discharges to the Caloosahatchee River.  

• Inwood stated that Basin 2 directly discharges to the Tidal Caloosahatchee River and will not need to meet pre 

vs post discharge criteria, however, basins 3 and 4 will meet pre vs post discharge as a conservative measure 

since the proposed ponds have indirect discharge points to the tidal river. 

o Pond 3 will have an indirect connection to the river via wetland systems 

o Pond 4 will have a direct connection to Owl Creek which ultimately outfalls to the river 

 

DATE: June 24, 2020 

TO: SFWMD 

FROM: Renato Chuw, PE 

RE: FPID 428917-1-22-01 SR 31 PD&E from SR 78 (Bayshore Rd) to north of CR 78 (N. River Rd), Lee County 

CC: Patrick Bateman (FDOT), Sergio Figueroa (FDOT), Brent Setchell (FDOT), David Dangel (Inwood), Zach Evans 

(Inwood) 
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• SFWMD stated the proposed improvements will need to ensure there are no changes to the tailwater condition 

for Babcock Ranch. Inwood explained that FDOT and Inwood are coordinating with the developer and they are 

aware of the preliminary pond sites identified for the study. The ponds will address the treatment and 

attenuation needs for the new SR 31 roadway runoff and modifications may be necessary in the future should 

the developer intend to use these ponds for development runoff as well. 

• Inwood stated that a linear swale option will also be explored for the project. The linear swale option will be 

located between the existing FGT gas easement and the new SR 31 facility. 

• Environmental look around options are being sought out as a requirement for the study.  The existing pond for 

the Lee County Civic Center was brought up in prior discussions as part of the pre application meeting for the 

south segment of SR 31.It was indicated at the time by SFWMD, that there is very little vertical storage within 

the existing county pond. Further evaluation will be made regarding the county pond.   

• Inwood asked if SFWMD was aware of any stormwater opportunities for regional treatment.  SFWMD stated 

they were not aware of any projects. Inwood indicated that since Babcock Ranch is a major stakeholder for the 

project, the possibility exists for the stormwater ponds identified in the study, also serving the development 

(with future modifications), thus meeting the regional stormwater requirements. 

• SFWMD stated that there has been flooding complaints at the Civic Center as well as flooding along SR 31.  

Inwood stated that the existing cross drains along SR 31 will look to be improved to alleviate flooding along the 

roadway. Most of the known flooding occurs at the Bayshore community, west of SR 31. 

• SFWMD nor FDOT were not aware of any culvert improvements that have occurred near the Civic Center. 

• Inwood stated that based on meeting minutes from the pre application meeting for the adjacent SR 31 south 

segment, anything west of the Franklin Locks did not need to meet floodplain compensation due to the tidal 

condition. 

• SFWMD stated that may be applicable to the basin adjacent to the river (Basin 2), however, for basins 3 and 4  

they may not be qualified as tidal.  SFWMD indicated that they would need to review this once a permit 

application is submitted. FDOT suggested to evaluate whether basins 3 and 4 have indicators of being tidal and 

provide back-up. A separate meeting may be necessary to confirm the tidal floodplain condition. A review of 

the floodplain elevations and transect data was done during the teleconference and it appears the flood 

elevations remain constant at 6.8 ft between CR 78 and the river. 

• SFWMD suggested to look at the improvements proposed by the Babcock Ranch development to see how they 

address floodplain compensation and if a tidal condition was established on their project. A permit modification 

was recently submitted to SFWMD by the development. 

• As part of the model for the No-Rise certificate for the Owl Creek crossing, no adverse impacts could be shown 

to the floodplain from the minor encroachments of the roadway improvements. 

• Inwood asked if floodplain compensation can be provided within the stormwater pond. SFWMD stated that the 

berms would be a barrier to prevent the water from leveling out and suggested that typically, a separate pond 

for floodplain compensation may be necessary. 

• SFWMD suggested that an option would be to investigate if the area between the existing FGT gas easement 

and the new proposed roadway could be utilized as scrape down area for compensation. 

• The following was in agreement between all parties:  

o Basin 2 would be exempt from floodplain compensation due to the immediate connection with the 

river. 

o Basin 3 would need further documentation and investigation if is affected by tidal conditions. 

Documentation will be provided in the Engineering Documents as part of the study. If deemed that it 

is not tidally influenced, floodplain compensation will be required. 

o Basin 4 impacts to the floodplain can be addressed through the same model to be developed for the 

No Rise certificate at Owl Creek crossing. 

• Mitigation will be provided for wetland impacts for the project. The Babcock Ranch development has identified 

and will address the mitigation for the wetland impacts for SR 31. 
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• SFWMD inquired if there was a requirement distance for the new SR 31 roadway to be set farther east from the 

existing SR 31 roadway, since it impacted more wetlands. FDOT indicated that through coordination with FGT, 

a defined set back from the FGT easement was necessary. SFWMD mentioned this would need to be 

documented.  SFWMD asked what the offset for the FGT gas line was.  FDOT stated that 40 feet has been the 

go by. 

• Species surveys will be done for this project as well. 

• A coast guard permit will be needed for the bridge improvements over the Caloosahatchee River. FDOT 

indicated that the bridge improvements are being handled by the adjacent study segment from SR 80 to the 

river. 

 

 

 

 *****END OF MEETING***** 

 

Note: The above reflects the writer’s understanding of the contents of the meeting.  If any misinterpretations or 

inaccuracies are included, please contact Renato Chuw at (407) 971-8850 as soon as possible for resolution and 

revisions if necessary.  
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waterbody directly upstream of S-79 (WBID 3235A) that extends from S-79 to the Lee 
County–Hendry County border and serves as a source of potable water to supplement the 
water demands of the city of Fort Myers and areas of unincorporated Lee County. 

The 75-mile-long Caloosahatchee River originates as the C-43 Canal at the southwest 
corner of Lake Okeechobee at Structure S-77, and then flows predominantly east to west, 
eventually discharging into the Gulf of Mexico at San Carlos Bay (Figure 1.1).  Water flow 
is controlled by the USACOE, crossing over 3 control structures:  the Moore Haven Lock 
(flow from Lake Okeechobee over S-77 into the C-43/Caloosahatchee River), the Ortona 
Lock (S-78), and the Franklin Lock (S-79).  The distance along C-43 from Moore Haven to 
the Ortona Lock is approximately 15.5 miles, and the distance from the Ortona Lock to the 
Franklin Lock is approximately 27.9 miles.  The Franklin Lock separates the freshwater 
portion of the Caloosahatchee Canal on the east, from the 33.2-mile-long, saline tidal 
estuarine portion of the Caloosahatchee River on the west.   

Figure 1.1. Location of the Tidal Caloosahatchee Watershed and Its 
Tributaries as part of the Caloosahatchee Basin, with Major 
Geopolitical Features 
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SR 31 PD&E Study – SFWMD Meeting Minutes 
 

Mtg. Date:   September 28, 2011 
 
Time:   10:00 am 
 
Location:   SFWMD – Fort Myers Office 
    
Project:   SR 31 PD&E Study 
   From SR 80 to North of CR 78 
 
Attendees: Dan Waters – SFWMD 

Laura Layman – SFWMD 
Ken Kellum – SFWMD 
Brent Setchell – FDOT 
Carlton Spirio – FDOT 
JJ McClish – FDOT 
Jim Wilt – FDOT (GEC) 
Renato Chuw – Inwood Consulting Engineers 
Lindy Wolfe – Inwood Consulting Engineers  

 
Renato gave a brief project overview, and then the group discussed the following drainage criteria: 
 
Impaired Waters/Nutrient Loading Analysis:    
Renato and Lindy described how WBID 3240C associated with the Caloosahatchee River was 
delisted for impairment of Dissolved Oxygen (Nutrients) and Nutrients (Chlorophyll-a) in 2010.  Dan 
confirmed that if the project is not impaired SFWMD would not require pollutant loading analysis.  It 
was decided that pollutant loading analysis will not be provided with the PD&E Study, however, a 
note will be added to the PSR that the impairment shall be checked again during the design phase, 
and if impaired, pollutant loading analysis will be required. 
 
It was discussed that typically, SFWMD would require an additional 50% water quality treatment for 
projects that discharge to impaired waterbodies.  Since it was determined that WBID 3240C has 
been delisted for impairment on nutrients, the 50% additional water quality would not be required, 
although SFWMD indicated that it may be useful to determine the locations of the sampling sites 
along the Caloosahatchee River for nutrient concentrations. 
 
Laura asked where the County monitoring stations are and how often samples are collected.  Carl 
said that FDEP also has stations, and that Tony Pellis at Lee County may be able to provide more 
information on the monitoring. 
 
Additional 50% Treatment: 
Renato stated that the nearest OFW is more than 2 miles away from the project, so this project does 
not directly discharge to an OFW.  The OFWs are on the Caloosahatchee River National Refuge 
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islands southwest of the project.  SFWMD agreed that additional 50% treatment for OFWs would not 
be required. 
 
Floodplain Compensation: 
Renato asked SFWMD if the floodplain is associated with the tidal river, would compensation be 
required.  Carl clarified that the project is in the floodplain, not the floodway.  Dan said that we need 
to look at where the tidal floodplain limit is vs. the freshwater floodplain.  For example, if ponds 2 and 
3 (as shown in the roll plot used in the meeting) were in the tidal floodplain and ponds 1 and 5 were 
in the freshwater floodplain, ponds 2 and 3 would not require compensation, however ponds 1 and 5 
would.  The compensation for ponds 1 and 5 would not need to be cup for cup if it can be shown 
that the pre vs. post effects do not adversely impact the floodplain (i.e., raise the floodplain 
elevation). 
 
Offsite Flooding: 
Carl noted that there is offsite flooding in the Bayshore community north of the Civic Center, which is 
in a closed basin.  He said that historic aerials show it was not always a closed basin, and there 
should be a cross drain for this area, but it was never constructed.  He also mentioned that the cross 
drains adjacent to the community will actually flow west for some smaller storm events, and flow 
east in the larger events.  Wanda Wooten is the contact person at Lee County Maintenance. 
 
Joint-Use Pond (Lee County Civic Center):  
Carl said that FDOT has had discussions with Lee County about using their ponds at the Civic 
Center for treatment of a portion of the roadway project because some storage may be available.  
Inwood will check the SFWMD permit. 
 
Owl Creek: 
It was noted that Owl Creek crosses the project at the existing cross drain CD-6. 
 
Adjacent Permits: 
Laura noted that there was a permit application for the Caloosa Palms area on the southeast side of 
the bridge, but it was withdrawn.  Carl asked SFWMD about the status of the commercial site on the 
northeast corner of SR 80 and SR 31.  Laura said that the permit had been approved, but they have 
not had a pre-construction meeting yet.  Carl said that the development has an FDOT drainage 
connection permit to discharge to SR 31 ROW.  He also asked SFWMD if there was any flooding in 
the subdivision east of that parcel, and SFWMD said there were no reports of flooding. 
 
Attenuation: 
Renato asked SFWMD if attenuation would be required since the river is tidal.  Dan said that water 
quantity attenuation may be required for some of the pond sites.  For the ponds that directly 
discharge to the tidal river (e.g., Pond 1), attenuation would not be required.  The ponds that 
discharge to a roadside swale (e.g., Pond 5) would require attenuation.   
 
Pond Sites:   
Laura asked if the pond sites had field reviews yet.  Renato said they have not been reviewed, and 
they are preliminary and will be further reviewed in the PSR. 
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Bridge Improvements: 
Ken asked about the improvements to the existing bridge.  Renato said that it will be replaced and 
possibly raised and lengthened.  Laura asked if FDOT had an easement over the bridge.  Carl said 
that the bridge was built in the 50’s – 60’s based on the historic aerials, and he was not sure if there 
was an easement.  Laura said she would check for any easements.  She also said there is a 
pending Mitigation bank that may be in place early next year, but the project may be able to utilize 
the Little Pine Island bank.  
 
Action Items: 
 

1. Inwood to contact Lee County Maintenance staff to see if there are any flooding problems. 
2. Inwood to check the Lee County Civic Center SFWMD permit for available storage in existing 

ponds. 
3. Inwood to check on sovereign submerged lands easements over the bridge.  

 
The meeting adjourned at approximately 10:45 am.   
 
cc: All Attendees, Gwen Pipkin (FDOT), David Dangel (Inwood Consulting Engineers), Kristin 
Caruso (Scheda Ecological) (via e-mail)  
 
Note:  The above reflects the writer’s understanding of the contents of the meeting.  If any 
misinterpretations or inaccuracies are included, please contact Lindy Wolfe at (407) 971-8850 as 
soon as possible for resolution and revisions if necessary. 
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Project Development and Environment Study 
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Lee County, Florida 
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AGENDA 
 

 Project Overview 
o Limits: S.R. 80 to north of C.R. 78 
o Approximately 3.3 miles 
o Existing Typical Section – Two 12 ft. travel lanes and paved shoulders (5 

ft. paved, 8 ft. total) 
o Proposed Typical Section – Widen from two to four lanes, expandable to 

future six lanes.    
 

 Existing Drainage Features 
o Tidal Caloosahatchee River Basin 
o Impaired Waters – Delisted the Impairment for Dissolved Oxygen 

(Nutrients) & Nutrients (Chlorophyll-a) in 2010 (WBID 3240C)  
o OFW - Nearest OFW is over 2 miles downstream from project - 

Caloosahatchee National Wildlife Refuge in Caloosahatchee River 
o Open Drainage Systems 
o Bridge Scuppers 
o No formal water quality treatment provided 
o Flooding concerns north of bridge 
o Five cross drains within limits of study 

 
 Pond Design Criteria 

o Five roadway drainage basins identified – Will look into combining basins 
o SFWMD criteria 

 Treatment of 1” over basin area or 2.5” over net new impervious 
 Additional 50% Treatment? 
 Pollutant Loading Analysis? 
 Is Attenuation Required? 

o FDOT Critical Duration Storms 
 Pond sizing based on volumetric calculations (pre vs post) 

o Offsite Wet Detention Ponds 
 Joint use opportunities – Lee Civic Center 

 
 Floodplain  

o Floodplain Zone AE (Elev. 7.0 ft.)  
 Tidal conditions – no compensation required 





 

From: Setchell, Brent [mailto:Brent.Setchell@dot.state.fl.us]  
Sent: Wednesday, June 20, 2012 10:58 AM 

To: Renato Chuw 
Cc: Spirio, Carlton D; Della Sera, Karina 

Subject: RE:  
 
 
Renato, 
  Please consider this e-mail as your directive.  Central Office will be issuing a formal 
directive statewide sometime later this year.  Until then, District 1 is not requiring the 
critical duration analysis. 
 
Design your ponds to meet only SFWMD criteria. 
 
Thanks, 
 

Brent Setchell, P.E. 
District Environmental Permitting Engineer 
Florida Department of Transportation 
801 N. Broadway Avenue 
Bartow, Florida 33830 
863-519-2557 
 



Lindy Wolfe 

From: Bricher, Marla [Marla.Bricher@dot.state.fl.us]

Sent: Wednesday, December 28, 2011 4:22 PM

To: Lindy Wolfe

Subject: RE: 428917-1 PD&E/EMO Study / SR 31 / Lee County - Sweetwater Landings Permit #2004-A-
192-0056

Attachments: 2011-12-27_Plans.pdf

Page 1 of 2

6/27/2012

Lindy, 

  

I got lucky. I contacted the original EOR for the permit project and he sent me the attached .pdf along 

with the following commentary: 

  

“My recollection is the headwall S-3 was removed from the end of the pipe and the pipe 

was extended when Bonita Bay constructed a detention area where the ditch used to 

be.  The pipe is tied into the boat launch immediately to the north of this driveway.  

When the work was proposed, I don’t believe we initiated any FDOT permitting because 

the work was outside of FDOT right-of-way.  It did, however, require FDEP permitting.  

Attached is what was constructed.  Please let me know if you have any questions.” 

  

I hope this helps. 

  

Thanks, 

~~~~~~~~~~~~~~~~~~~~~~~ 

Marla Bricher 

Permits Coordinator 

Fort Myers Operations Center 

Office - 239-656-7810 

Cell - 239-272-7268 

~~~~~~~~~~~~~~~~~~~~~~~ 
This message is intended only for the use of the individual or entity to which it is addressed and may contain 

information that is privileged, confidential and exempt from disclosure under applicable law.  If you are not the 

intended recipient, please notify the sender, delete this message, and do not use, disseminate, or copy its 

contents.  Thank you. 

  

From: Lindy Wolfe [mailto:lwolfe@inwoodinc.com]  

Sent: Monday, December 19, 2011 5:49 PM 

To: Bricher, Marla 
Subject: RE: 428917-1 PD&E/EMO Study / SR 31 / Lee County - Sweetwater Landings Permit #2004-A-

192-0056 

  
Marla, 
  
Thanks for your quick response.  I was out on the site last week and the headwall structure S-3 from the 
plans you provided was not constructed.  I am assuming that the proposed 36” pipe was constructed all 
the way to the canal because there are no visible headwalls or MES in the existing ditch in the ROW.  Do 
you know if there are any as-built plans or more recent plans for this site?  I could also ask Lee County if 
they have this information.  Thanks for your help.  
  
Thanks, 
Lindy 
  



Lindy A. Wolfe, P.E., LEED AP 
Project Engineer 
  

3000 Dovera Drive, Suite 200 
 Oviedo, Florida 32765

p. 407.971.8850     f. 407.971.8955
  

From: Bricher, Marla [mailto:Marla.Bricher@dot.state.fl.us]  

Sent: Monday, December 19, 2011 5:19 PM 
To: Lindy Wolfe 

Subject: 428917-1 PD&E/EMO Study / SR 31 / Lee County - Sweetwater Landings Permit #2004-A-192-0056 

  

Lindsey, 

  

Here is the information that I found regarding the manhole in the driveway. They extended the existing cross 

drain and distributed the drainage back into the swale under the driveway. I have no calcs. This was approved 

for a Drainage Exception. I have attached the site plan that was submitted with the Drainage review request and 

also a copy of the approved Access Permit Plans. Please let me know if you need any more info and I will try to 

help as much as I can. I was involved with this permit back in 2004/2005 

  

Thanks- 
~~~~~~~~~~~~~~~~~~~~~~~~~ 
Marla Bricher 
Permits Coordinator 
Fort Myers Operations Center 
2981 N.E. Pine Island Road  
Cape Coral, Fl. 33909 
(239) 656-7810 - office 
(239) 272-7268 - cell 
(239) 656-7737 -fax 
marla.bricher@dot.state.fl.us 

~~~~~~~~~~~~~~~~~~~~~~~~~ 
This message is intended only for the use of the individual or entity to which it is addressed and may contain information 

that is privileged, confidential and exempt from disclosure under applicable law.  If you are not the intended recipient, 

please notify the sender, delete this message, and do not use, disseminate, or copy its contents.  Thank you. 
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PURPOSE

The purpose of this application is to obtain a South Florida Water Management District

Individual Environmental Resource Permit (ERP) permit modification for the existing permit

36-03133-P, application 150220-4. The lakes in the Water Management system previously

permitted as State Road 31 Expansion/ Conveyance (AKA Chain of Lakes) have been

reconfigured to accommodate future possible entrances from Babcock Ranch and other

concurrent projects. The revisions propose no substantial changes to the previously permitted

peak stages. The previously permitted roadway will remain the same, therefore roadway plans

are not included in this submittal. All elevations in this report are in reference to the NAVD88.

EXISTING CONDITIONS

The project area is located in Lee and Charlotte Counties along the existing State Road 31

(SR 31).  Widening of the road to four lanes and the associated surface water management

system was previously permitted under permit 36-03133-P.  The project currently contains

two existing travel lanes with shoulders.  The approved permit includes construction plans for

the widening of SR 31 to four lanes, and a water management system designed for the future

widening of SR 31 to an ultimate six lanes.  Currently the pavement sheet flows into roadside

swales that ultimately discharge into Owl Creek.  The adjacent properties include single family

residences, pasture, and undisturbed vegetation/wetlands. General drainage for the area is

from north to south into Owl Creek. The stormwater systems from permit 36-03133-P and 08-

0004-S-6 were combined to act as a “chain of lakes”, as approved on October 8, 2015. Lakes

500, 600, 700 and 800 have already been constructed.

PROPOSED CONDITIONS

The proposed modification includes reshaping lakes 100, 200 and 400. Lake 100 is split into

two lakes, 100A and 100B, to accommodate a future possible entrance road from Babcock

Ranch.  Lake 200 was split into two lakes, for the location of the concurrent Owl Creek
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Substation Project, and one additional lake, Lake 200C, was added to Basin 200. Lake 400A

was split into two lakes, Lake 400A, 400B.  The permitted Lake 400B was renamed as 400C

and decreased from 3.2 to 2.9 acres. All basins have been delineated accordingly.

The wet season water table on the subject property ranges from approximately 10.0 ft. at Owl

Creek to 28.4 ft at the north end of the project and was established in the three aforementioned

permits.  The permitted control elevations for the Basins included in this application are shown

below:

Basin Control Elevation (ft)

100 14.0

200 21.0

300 24.0

400 25.0

500 25.0

600 25.0

700 26.0

800 26.5

The surface water management system was designed to handle runoff from the ultimate six

lane configuration as well as attenuate flows from the area located north of Cook Brown Road

that has caused flooding of SR 31 in previous years.  This application does not propose to

change the existing roadway plans that were previously submitted; the four lane expansion

should be held through this permit.  This permit is intended to modify the configuration of the

previously permitted “chain of lakes”.

The surface water management system for each basin will continue to provide treatment for

the greater of one inch over the entire site or 2.5 inches times the percent impervious for the

ultimate six lane configuration.  The surface water management system will continue to

attenuate the runoff to that of the previously permitted value of 21.5 csm as identified in permit
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number 36-03133-P. The allowable discharge rates remain the same as established in permit

36-03133-P.

Where feasible, additional storage was added to the system to further attenuate flows. The

minimum road elevation is the maximum of 25 yr 3-day peak stage or 3’ above WSWT and

berm elevations are set based on the peak stages from the second 25 year 3 day storm event.

At the south end of the project, between roadway Station 250+00 and 255+90, no additional

impervious area is proposed.  Therefore, no treatment or attenuation is proposed.  The

roadway will continue to discharge via sheet flow into the existing roadside sales and into Owl

Creek.

Basin 100A includes the roadway from Sta 256+10 to Sta 268+25. Basin 100 B includes the

roadway from Sta 268+25 to Sta 281+50. Basin 100A and 100B will utilize wet detention for

the treatment and attenuation of the runoff from the ultimate six lane roadway. Control

elevation for these basins is 14.0 ft.  This elevation was determined based on the previous

permit application.  The tailwater for this basin was determined based on the North Fort Myers

Master Plan performed by Boyle Engineering for Lee County. Ponds 100A and 100B are

proposed to be directly interconnected.

Basin 200A includes the roadway from Sta 281+50 to Sta 290+60. Basin 200B includes the

roadway from Sta 290+60 to Sta 301+60. Basin 200C includes the roadway from Sta 301+60

to 327+70. Basins 200A – 200C will utilize wet detention for the treatment and attenuation of

the runoff from the ultimate six lane roadway.  Control elevation for these basins is 21.0 ft.

This elevation was determined based on the previous permit application.  Ponds 200A through

200C are proposed to be directly interconnected. The discharge point for Pond 200A is into

Pond 100B via a control structure in Pond 200A.

Basin 300 includes the roadway from Sta 327+70 to Sta 350+96.  Basin 300 will utilize wet

detention for the treatment and attenuation of the runoff from the ultimate six lane roadway.

Control elevation for this basin is 24.0 ft.  This elevation was determined based on adjacent

permit applications.  The discharge point for Pond 300 is into Pond 200C via a control structure

in Pond 300.
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Basin 400A and 400C do not include the roadway, these basins will utilize wet detention and

attenuation of the runoff from the surrounding pervious area only. Basin 400B includes the

roadway from Sta 350+96 to Sta 375+29. Basin 400B will utilize wet detention for the

treatment of runoff from the ultimate six lane roadway. Basins 400A through 400C are

proposed to be directly interconnected. Control elevation for these basins is 25.0 ft. This

elevation was determined based on adjacent permit applications. Basin 400C is

interconnected with Basin 500.  The discharge point for Basin 400 is into Pond 300 via a

control structure in Pond 400A.

Basin 500 includes the roadway from Sta 375+29 to Sta 407+55.  Basin 500 will utilize wet

detention for the treatment and attenuation of the runoff from the ultimate six lane roadway.

Control elevation for this basin is 25.0 ft.  This elevation was determined based on adjacent

permit applications and average high water table indicators flagged by a Johnson Engineering

ecologist.  Because Basin 500 is at the same control elevation as Basin 400 and the two

ponds are directly connected, no control structure was necessary for Pond 500.  Pond 500

will connect directly via a lake interconnect pipe to Pond 400C.

Basin 600 includes the roadway from Sta 407+55 to Sta 421+22.  Basin 600 will utilize wet

detention for the treatment and attenuation of the runoff from the ultimate six lane roadway.

Control elevation for this basin is 25.0 ft.  This elevation was determined based on adjacent

permit applications and average high water table indicators flagged by a Johnson Engineering

ecologist.  Because Basin 600 is at the same control elevation as Basin 500 and the two

ponds are directly connected, no control structure was necessary for Pond 600.  Pond 600 is

connected directly via a lake interconnect pipe to Pond 500.

Basin 700 includes the roadway from Sta 421+22 to Sta 441+05.  Basin 700 will utilize wet

detention for the treatment and attenuation of runoff from the ultimate six lane roadway.

Control elevation for this basin is 26.0 ft.  This elevation was determined based on adjacent

permit applications and average high water table indicators flagged by a Johnson Engineering

ecologist.  The discharge point for Basin 700 is into Pond 600 via a control structure in Pond

700.
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Basin 800 includes the roadway from Sta 441+05 to Sta 463+10.  Basin 800 will utilize

wetlands (accounted for as impacted in the previously approved environmental supplement)

in addition to wet detention for the treatment and attenuation of runoff from the ultimate six

lane roadway.  Control elevation for this basin is 26.5 ft.  This elevation was based on adjacent

permit applications and average high water table indicators flagged by Johnson Engineering

ecologists.  The discharge point for Basin 800 is into Pond 700 via a control structure in Pond

800.

The modified proposed model was compared to the previously permitted model and the

original SR31 permit. No substantial increase stages were noted (<0.01 ft.).
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Land Use Proposed
Basin 100

Proposed
Basin 200

Proposed
Basin 300

Proposed
Basin 400

Proposed
Basin 500

Proposed
Basin 600

Proposed
Basin 700

Proposed
Basin 800 Total

Pavement (ac) 6.6 15.0 5.0 8.3 4.5 6.1 10.5 5.9 61.9
Pervious (ac) 18.5 27.2 16.2 15.5 29.3 6.9 5.8 16.1 135.5
Lakes and Wetlands (ac) 21.8 25.6 25.8 11.0 53.2 7.0 4.7 6.1 155.2

Drainage Area Total (ac) 46.9 67.9 47.0 34.8 87.0 20.0 21.0 28.1 352.6

State Road No. 31 Land Use Table

148051015
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Proposed
Basin 100

Proposed
Basin 200

Proposed
Basin 300

Proposed
Basin 400

Proposed
Basin 500

Proposed
Basin 600

Proposed
Basin 700

Proposed
Basin 800

Water Quality
Control Elevation (ft) 14.0 21.0 24.0 25.0 25.0 25.0 26.0 26.5
Treatment Area  (ac) 21.8 25.6 25.8 8.1 53.2 7.0 4.7 6.1

Water Quality Volume (ac-ft) 5.9 8.6 5.9 17.7 13.4 2.6 3.3 3.5
Water Quality Elevation (ft) 14.3 21.3 24.2 25.2 25.2 25.4 26.7 27.1

25 Year 3 Day Storm
Rainfall (in) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Allowable Discharge* (cfs) 39.3 37.7 40.4 38.8 37.6 34.7 34.0 33.3
Design Discharge (cfs) 35.6 0.0 5.0 0.0 0.0 0.0 0.0 0

Peak Stage (ft) 16.9 23.9 26.9 27.8 27.8 27.8 28.5 29.0
Minimum Road Elevation** (ft) 17.0 24.0 27.0 28.0 28.0 28.0 29.0 29.5

Minimum Berm Elevation*** (ft) 17.9 24.9 27.9 28.8 28.8 28.8 29.5 30.0
* The allowable discharge rate is based on 21.5csm and 14.8csm north of the Cook Brown Mine based on previous permits
** Minimum Road Elevation is the maximum of 25 yr 3 day peak stage or 3' above WSWT to meet FDOT requirements.
***Minimum Berm Elevation is 1' above 25 yr 3 day peak stage.

Design Summary

148051015
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Acreage Breakdown: 100A 100B
Drainage Area Drainage Area

Total 27.8 ac 19.1 ac
Pavement (ac) 3.9 ac 2.7 ac
Pervious (ac) 9.6 ac 8.9 ac
Lakes and Wetlands (ac) 14.3 ac 7.5 ac

Design Parameters:

Control Elevation = 14.0 ft
Minimum Road = 17.0 ft

First One Inch of Runoff from the Basin

Total Site Area x 1 inch = 3.9 ac-ft

2.5 Inches times the Percent Impervious

Site Area for Water Quality Perv/Imperv Calculations (SAWQ)
Total Site - Lake = 25.1 ac-ft

Imperv Area for Water Quality Perv/Imperv Calculations (IAWQ)
Pavement = 6.6 ac

Percent Imperv for Water Quality Perv/Imperv Calculations (%IMP)
(IAWQ / SAWQ) x 100% = 26%

2.5 Inches x Percent Imperv
2.5 Inches x %IMP = 0.7 in

Volume Required to be Treated
Treatment x (Total Site - Lake) x 1 ft./12 in. = 1.5 ac-ft

Wet Detention :

First inch of runoff from the developed site = 3.9 ac-ft

2.5 time the percent impervious = 1.5 ac-ft

Treatment Volume = 3.9 ac-ft

Additional 50% treatment will be provided = 5.9 ac-ft

Treatment Elevation:
Water quality treatment elevation (storage volume/(lake area) = 14.3 ft

Wet detention shall provide the greater of the first inch of runoff from the developed site or the
total runoff of 2.5 times the percent impervious:

Proposed Basin 100
(Based on ultimate six lane configuration)

Water Quality Calculations (Based on Water Quality Area):

148051015
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100A 100B
Soil Storage (Based on Drainage Area):

15.5 ft 15.5 ft

1.5 ft 1.5 ft

1.17 in 1.17 in

35% 47%

0.41 in 0.55 in

SCS Curve Number:

1000 96 95
 S + 10

Time of concentration:

Overland Velocity = 1 fps Pipe velocity = 2fps Average velocity = 1.5 fps
10 minutes for wetting time

Travel Distance (td) = 340 ft 760 ft

Tc = td/(1.5*60)+10 = 14 min 18 min

System Recovery:

Flow Q (water quality area * 0.5 in/24hours) = 7.3 cfs
Head H = 0.30 ft

14.2 ft 170 in

The proposed design will comply with the District's bleed down requirement as long as the total weir width
below the water quality elevation is less than or equal to the length shown above.

The following calculations estimate the length of an allowable bleeder weir utilizing the average of the water
quality elevation and elevation after 0.5 inches has been discharged as H and the allowable bleed down of 0.5
inches in 24 hours as the flow.

Perent Pervious (pervious area / site area) =

Site Soil Storage (% pervious * Soil Storage in pervious areas) =

Depth to Water Table (Avg site grade - WSWT Elv.) =

Proposed Basin 100

=Curve Number (CN)       =

Weir Length [Q/(3.13H^1.5)] (ft) =

Average Site Grade =

Soil Storage in pervious areas =

Soil storage for the site has been estimate using the compacted water storage capability estimate
by the Soil Conservation Service for the sandy material in South Florida Water Management
District

148051015
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Total Cum.
Stage Area = 14.3 ac Area (ac) = 9.6 Area Volume Volume

(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)
14.0 14.3 0% 0.0 14.3 0.0 0.0
14.5 14.3 5% 0.5 14.8 7.3 7.3
15.0 14.3 10% 1.0 15.3 7.5 14.8
15.5 14.3 15% 1.4 15.7 7.8 22.6
16.0 14.3 20% 1.9 16.2 8.0 30.6
16.5 14.3 25% 2.4 16.7 8.2 38.8
17.0 14.3 40% 3.8 18.1 8.7 47.5
17.5 14.3 50% 4.8 19.1 9.3 56.8
18.0 14.3 75% 7.2 21.5 10.2 67.0
18.5 14.3 100% 9.6 23.9 11.4 78.4
19.0 14.3 100% 9.6 23.9 12.0 90.4
19.5 14.3 100% 9.6 23.9 12.0 102.4

Total Cum.
Stage Area = 7.5 ac Area (ac) = 8.9 Area Volume Volume

(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)
14.0 7.5 0% 0.0 7.5 0.0 0.0
14.5 7.5 5% 0.4 7.9 3.9 3.9
15.0 7.5 10% 0.9 8.4 4.1 8.0
15.5 7.5 15% 1.3 8.8 4.3 12.3
16.0 7.5 20% 1.8 9.3 4.5 16.8
16.5 7.5 25% 2.2 9.7 4.8 21.6
17.0 7.5 40% 3.6 11.1 5.2 26.8
17.5 7.5 50% 4.5 12.0 5.8 32.6
18.0 7.5 75% 6.7 14.2 6.6 39.2
18.5 7.5 100% 8.9 16.4 7.7 46.9
19.0 7.5 100% 8.9 16.4 8.2 55.1
19.5 7.5 100% 8.9 16.4 8.2 63.3

Pervious

Lakes

Stage Storage Table 100B

Stage Storage Table 100A

Lakes

Pervious

148051015
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Acreage Breakdown: 200 A 200 B 200 C
Drainage Area Drainage Area Drainage Area

Total 17.8 18.1 ac 32.0 ac
Pavement (ac) 3.6 3.7 ac 7.7 ac
Pervious (ac) 5.7 6.2 ac 15.3 ac
Lakes and Wetlands (ac) 8.5 8.1 ac 9.0 ac

Design Parameters:

Control Elevation = 21.0 ft
Minimum Road = 24.0 ft

First One Inch of Runoff from the Basin

Total Site Area x 1 inch = 5.7 ac-ft

2.5 Inches times the Percent Impervious

Site Area for Water Quality Perv/Imperv Calculations (SAWQ)
Total Site - Lake = 42.3 ac-ft

Imperv Area for Water Quality Perv/Imperv Calculations (IAWQ)
Pavement = 15.0 ac

Percent Imperv for Water Quality Perv/Imperv Calculations (%IMP)
(IAWQ / SAWQ) x 100% = 35%

2.5 Inches x Percent Imperv
2.5 Inches x %IMP = 0.9 in

Volume Required to be Treated
Treatment x (Total Site - Lake) x 1 ft./12 in. = 3.2 ac-ft

Wet Detention :

First inch of runoff from the developed site = 5.7 ac-ft

2.5 time the percent impervious = 3.2 ac-ft

Treatment Volume = 5.7 ac-ft

Additional 50% treatment will be provided = 8.6 ac-ft

Treatment Elevation:
Water quality treatment elevation (storage volume/(lake area) = 21.3 ft

Proposed Basin 200
(Based on ultimate six lane configuration)

Water Quality Calculations:

Wet detention shall provide the greater of the first inch of runoff from the developed site or the
total runoff of 2.5 times the percent impervious plus an additional 50% for discharge to impaired
waters:

148051015
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200 A 200 B 200 C
Soil Storage:

22.5 ft 22.5 ft 22.5 ft

1.5 ft 1.5 ft 1.5 ft

1.17 in 1.17 in 1.17 in

32% 34% 48%

0.37 in 0.40 in 0.56 in

SCS Curve Number:

1000 96 96 95
 S + 10

Time of concentration:

Overland Velocity = 1 fps Pipe velocity = 2fps Average velocity = 1.5 fps
10 minutes for wetting time

Travel Distance (td) = 320 ft 340 ft 380 ft

Tc = td/(1.5*60)+10 = 14 min 14 min 14 min

System Recovery:

Flow Q (water quality area * 0.5 in/24hours) = 6.4 cfs
Head H = 0.30 ft

12.4 ft 149 in

Average Site Grade =

Soil Storage in pervious areas =

The following calculations estimate the length of an allowable bleeder weir utilizing the average of the water
quality elevation and elevation after 0.5 inches has been discharged as H and the allowable bleed down of
0.5 inches in 24 hours as the flow.

Soil storage for the site has been estimate using the compacted water storage capability
estimate by the Soil Conservation Service for the sandy material in South Florida Water
Management District

Depth to Water Table (Avg site grade - WSWT Elv.) =

Proposed Basin 200

Weir Length [Q/(3.13H^1.5)] (ft) =

The proposed design will comply with the District's bleed down requirement as long as the total weir width
below the water quality elevation is less than or equal to the length shown above.

Perent Pervious (pervious area / site area) =

Site Soil Storage (% pervious * Soil Storage in pervious areas) =

Curve Number (CN)       = =

148051015
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Total Cum.
Stage Area = 8.5 ac Area (ac) = 5.7 Area Volume Volume

(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)
21.0 8.5 0% 0.0 8.5 0.0 0.0
21.5 8.5 5% 0.3 8.8 4.3 4.3
22.0 8.5 10% 0.6 9.1 4.5 8.8
22.5 8.5 25% 1.4 9.9 4.8 13.6
23.0 8.5 50% 2.9 11.4 5.3 18.9
23.5 8.5 75% 4.3 12.8 6.1 25.0
24.0 8.5 100% 5.7 14.2 6.8 31.8
24.5 8.5 100% 5.7 14.2 7.1 38.9
25.0 8.5 100% 5.7 14.2 7.1 46.0
25.5 8.5 100% 5.7 14.2 7.1 53.1
26.0 8.5 100% 5.7 14.2 7.1 60.2
26.5 8.5 100% 5.7 14.2 7.1 67.3

Total Cum.
Stage Area = 8.1 ac Area (ac) = 6.2 Area Volume Volume

(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)
21.0 8.1 0% 0.0 8.1 0.0 0.0
21.5 8.1 5% 0.3 8.4 4.1 4.1
22.0 8.1 10% 0.6 8.7 4.3 8.4
22.5 8.1 25% 1.6 9.7 4.6 13.0
23.0 8.1 50% 3.1 11.2 5.2 18.2
23.5 8.1 75% 4.7 12.8 6.0 24.2
24.0 8.1 100% 6.2 14.3 6.8 31.0
24.5 8.1 100% 6.2 14.3 7.2 38.2
25.0 8.1 100% 6.2 14.3 7.2 45.4
25.5 8.1 100% 6.2 14.3 7.2 52.6
26.0 8.1 100% 6.2 14.3 7.2 59.8
26.5 8.1 100% 6.2 14.3 7.2 67.0

Total Cum.
Stage Area = 9.0 ac Area (ac) = 15.3 Area Volume Volume

(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)
21.0 9.0 0% 0.0 9.0 0.0 0.0

21.5 9.0 5% 0.8 9.8 4.7 4.7

22.0 9.0 10% 1.5 10.5 5.1 9.8
22.5 9.0 25% 3.8 12.8 5.8 15.6
23.0 9.0 50% 7.7 16.7 7.4 23.0
23.5 9.0 75% 11.5 20.5 9.3 32.3
24.0 9.0 100% 15.3 24.3 11.2 43.5
24.5 9.0 100% 15.3 24.3 12.2 55.7
25.0 9.0 100% 15.3 24.3 12.2 67.9
25.5 9.0 100% 15.3 24.3 12.2 80.1
26.0 9.0 100% 15.3 24.3 12.2 92.3
26.5 9.0 100% 15.3 24.3 12.2 104.5

Stage Storage Table 200B
Lakes Pervious

Stage Storage Table 200C
Lakes

Stage Storage Table 200A

PerviousLakes

Pervious
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Acreage Breakdown:
Drainage Area

Total 47.0 ac
Pavement (ac) 5.0 ac
Pervious (ac) 16.2 ac
Lakes and Wetlands (ac) 25.8 ac

Design Parameters:

Control Elevation = 24.0 ft
Minimum Road = 27.0 ft

First One Inch of Runoff from the Basin

Total Site Area x 1 inch = 3.9 ac-ft

2.5 Inches times the Percent Impervious

Site Area for Water Quality Perv/Imperv Calculations (SAWQ)
Total Site - Lake = 21.2 ac-ft

Imperv Area for Water Quality Perv/Imperv Calculations (IAWQ)
Pavement = 5.0 ac

Percent Imperv for Water Quality Perv/Imperv Calculations (%IMP)
(IAWQ / SAWQ) x 100% = 24%

2.5 Inches x Percent Imperv
2.5 Inches x %IMP = 0.6 in

Volume Required to be Treated
Treatment x (Total Site - Lake) x 1 ft./12 in. = 1.1 ac-ft

Wet Detention :

First inch of runoff from the developed site = 3.9 ac-ft

2.5 time the percent impervious = 1.1 ac-ft

Treatment Volume = 3.9 ac-ft

Additional 50% treatment will be provided = 5.9 ac-ft

Treatment Elevation:
Water quality treatment elevation (storage volume/(lake area) = 24.2 ft

Proposed Basin 300
(Based on ultimate six lane configuration)

Water Quality Calculations:

Wet detention shall provide the greater of the first inch of runoff from the developed site or the
total runoff of 2.5 times the percent impervious plus an additional 50% for discharge to impaired
waters:

148051015
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Soil Storage:

25.5 ft

1.5 ft

1.17 in

34%

0.40 in

SCS Curve Number:

1000 96
 S + 10

Time of concentration:

Overland Velocity = 1 fps Pipe velocity = 2fps Average velocity = 1.5 fps
10 minutes for wetting time

Travel Distance (td) = 650 ft

Tc = td/(1.5*60)+10 = 17 min

System Recovery:

Flow Q (water quality area * 0.5 in/24hours) = 4.96 cfs
Head H = 0.20 ft

17.7 ft 212 in

Depth to Water Table (Avg site grade - WSWT Elv.) =

Average Site Grade =

Soil Storage in pervious areas =

Perent Pervious (pervious area / site area) =

=Curve Number (CN)       =

The following calculations estimate the length of an allowable bleeder weir utilizing the average of the water
quality elevation and elevation after 0.5 inches has been discharged as H and the allowable bleed down of
0.5 inches in 24 hours as the flow.

Weir Length [Q/(3.13H^1.5)] (ft) =

The proposed design will comply with the District's bleed down requirement as long as the total weir width
below the water quality elevation is less than or equal to the length shown above.

Proposed Basin 300

Site Soil Storage (% pervious * Soil Storage in pervious areas) =

Soil storage for the site has been estimate using the compacted water storage capability
estimate by the Soil Conservation Service for the sandy material in South Florida Water
Management District
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Total Cum.
Stage Area = 25.8 ac Area (ac) = 16.2 Area Volume Volume

(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)
24.0 25.8 0% 0.0 25.8 0.0 0.0
24.5 25.8 5% 0.8 26.6 13.1 13.1
25.0 25.8 15% 2.4 28.2 13.7 26.8
25.5 25.8 25% 4.1 29.9 14.5 41.3
26.0 25.8 50% 8.1 33.9 16.0 57.3
26.5 25.8 75% 12.2 38.0 18.0 75.3
27.0 25.8 100% 16.2 42.0 20.0 95.3
27.5 25.8 100% 16.2 42.0 21.0 116.3
28.0 25.8 100% 16.2 42.0 21.0 137.3
28.5 25.8 100% 16.2 42.0 21.0 158.3
29.0 25.8 100% 16.2 42.0 21.0 179.3

Lakes

Stage Storage Table 300

Pervious
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Acreage Breakdown:
400A 400B 400C

Drainage Area Drainage Area Drainage Area
Total 4.1 ac 25.8 ac 4.9 ac
Pavement (ac) 0.0 ac 8.3 ac 0.0 ac
Pervious (ac) 1.4 ac 12.1 ac 2.0 ac
Lakes and Wetlands (ac) 2.7 ac 5.4 ac 2.9 ac

Design Parameters:

Control Elevation = 25.0 ft
Minimum Road= 28.0 ft

First One Inch of Runoff from the Basin
Total Site Area x 1 inch = 11.8 ac-ft

2.5 Inches times the Percent Impervious

Site Area for Water Quality Perv/Imperv Calculations (SAWQ)
Total Site - Lake = 70.6 ac-ft

Imperv Area for Water Quality Perv/Imperv Calculations (IAWQ)
Pavement = 18.9 ac

Percent Imperv for Water Quality Perv/Imperv Calculations (%IMP)
(IAWQ / SAWQ) x 100% = 27%

2.5 Inches x Percent Imperv
2.5 Inches x %IMP = 0.7 in

Volume Required to be Treated
Treatment x (Total Site - Lake) x 1 ft./12 in. = 4.1 ac-ft

Wet Detention :

First inch of runoff from the developed site = 11.8 ac-ft

2.5 time the percent impervious = 4.1 ac-ft

Treatment Volume = 11.8 ac-ft

Additional 50% treatment will be provided = 17.7 ac-ft

Treatment Elevation:
Water quality treatment elevation (storage volume/(lake area) = 25.2 ft

Wet detention shall provide the greater of the first inch of runoff from the developed site or
the total runoff of 2.5 times the percent impervious plus an additional 50% for discharge to
impaired waters:

Water Quality Calculations:

Proposed Basin 400
(Based on ultimate six lane configuration)
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400A 400B 400C
Soil Storage:

26.5 ft 26.5 ft 26.5 ft

1.5 ft 1.5 ft 1.5 ft

1.17 in 1.17 in 1.17 in

34% 47% 41%

0.40 in 0.55 in 0.48 in

SCS Curve Number:

1000 96 95 95
 S + 10

Time of concentration:

Overland Velocity = 1 fps Pipe velocity = 2fps Average velocity = 1.5 fps
10 minutes for wetting time

Travel Distance (td) = 150 ft 1540 ft 110 ft

Tc = td/(1.5*60)+10 = 13 min 27 min 12 min

System Recovery:

Flow Q (water quality area * 0.5 in/24hours) = 4.0 cfs
Head H = 0.20 ft

14.3 ft 172 in

The following calculations estimate the length of an allowable bleeder weir utilizing the average of the
water quality elevation and elevation after 0.5 inches has been discharged as H and the allowable bleed
down of 0.5 inches in 24 hours as the flow.

Weir Length [Q/(3.13H^1.5)] (ft) =

The proposed design will comply with the District's bleed down requirement as long as the total weir width
below the water quality elevation is less than or equal to the length shown above.

Average Site Grade =

Depth to Water Table (Avg site grade - WSWT Elv.) =

Soil Storage in pervious areas =

Perent Pervious (pervious area / site area) =

Site Soil Storage (% pervious * Soil Storage in pervious areas) =

Curve Number (CN)       = =

Soil storage for the site has been estimate using the compacted water storage capability
estimate by the Soil Conservation Service for the sandy material in South Florida Water
Management District

Proposed Basin 400

148051015
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Surface Water Management Report
State Road No. 31 Chain of Lakes

Total Cum.
Stage 2.7 ac Area (ac) = 1.4 Area Volume Volume

(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)
25.0 2.7 0% 0.0 2.7 0.0 0.0
25.5 2.7 5% 0.1 2.8 1.4 1.4
26.0 2.7 15% 0.2 2.9 1.4 2.8
26.5 2.7 25% 0.4 3.1 1.5 4.3
27.0 2.7 50% 0.7 3.4 1.6 5.9
27.5 2.7 75% 1.1 3.8 1.8 7.7
28.0 2.7 100% 1.4 4.1 2.0 9.7
28.5 2.7 100% 1.4 4.1 2.1 11.8
29.0 2.7 100% 1.4 4.1 2.1 13.9
29.5 2.7 100% 1.4 4.1 2.1 16.0
30.0 2.7 100% 1.4 4.1 2.1 18.1
30.5 2.7 100% 1.4 4.1 2.1 20.2

Total Cum.
Stage 5.4 ac Area (ac) = 12.1 Area Volume Volume

(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)
25.0 5.4 0% 0.0 5.4 0.0 0.0
25.5 5.4 5% 0.6 6.0 2.9 2.9
26.0 5.4 15% 1.8 7.2 3.3 6.2
26.5 5.4 25% 3.0 8.4 3.9 10.1
27.0 5.4 50% 6.1 11.5 5.0 15.1
27.5 5.4 75% 9.1 14.5 6.5 21.6
28.0 5.4 100% 12.1 17.5 8.0 29.6
28.5 5.4 100% 12.1 17.5 8.8 38.4
29.0 5.4 100% 12.1 17.5 8.8 47.2
29.5 5.4 100% 12.1 17.5 8.8 56.0
30.0 5.4 100% 12.1 17.5 8.8 64.8
30.5 5.4 100% 12.1 17.5 8.8 73.6

Total Cum.

Stage 2.9 ac Area (ac) = 2.0 Area Volume Volume
(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)

25.0 2.9 0% 0.0 2.9 0.0 0.0
25.5 2.9 5% 0.1 3.0 1.5 1.5
26.0 2.9 15% 0.3 3.2 1.6 3.1
26.5 2.9 25% 0.5 3.4 1.7 4.8
27.0 2.9 50% 1.0 3.9 1.8 6.6
27.5 2.9 75% 1.5 4.4 2.1 8.7
28.0 2.9 100% 2.0 4.9 2.3 11.0
28.5 2.9 100% 2.0 4.9 2.5 13.5
29.0 2.9 100% 2.0 4.9 2.5 16.0
29.5 2.9 100% 2.0 4.9 2.5 18.5
30.0 2.9 100% 2.0 4.9 2.5 21.0
30.5 2.9 100% 2.0 4.9 2.5 23.5

Stage Storage Table 400B

Lakes Pervious

Stage Storage Table 400C
Lakes Pervious

Stage Storage Table 400A

Lakes Pervious

148051015
19

December 2017



Surface Water Management Report
State Road No. 31 Chain of Lakes

Acreage Breakdown:
Drainage Area

Total 87.0 ac
Pavement (ac) 4.5 ac
Pervious (ac) 29.3 ac
Lakes and Wetlands (ac) 53.2 ac

Design Parameters:

Control Elevation = 25.0 ft
Minimum Road = 28.0 ft

First One Inch of Runoff from the Basin

Total Site Area x 1 inch = 8.9 ac-ft

2.5 Inches times the Percent Impervious

Site Area for Water Quality Perv/Imperv Calculations (SAWQ)
Total Site - Lake = 46.8 ac-ft

Imperv Area for Water Quality Perv/Imperv Calculations (IAWQ)
Pavement = 10.6 ac

Percent Imperv for Water Quality Perv/Imperv Calculations (%IMP)
(IAWQ / SAWQ) x 100% = 23%

2.5 Inches x Percent Imperv
2.5 Inches x %IMP = 0.6 in

Volume Required to be Treated
Treatment x (Total Site - Lake) x 1 ft./12 in. = 2.3 ac-ft

Wet Detention :

First inch of runoff from the developed site = 8.9 ac-ft

2.5 time the percent impervious = 2.3 ac-ft

Treatment Volume = 8.9 ac-ft

Additional 50% treatment will be provided = 13.4 ac-ft

Treatment Elevation:
Water quality treatment elevation (storage volume/(lake area) = 25.2 ft

(Based on ultimate six lane configuration)

Water Quality Calculations:

Wet detention shall provide the greater of the first inch of runoff from the developed site or the
total runoff of 2.5 times the percent impervious plus an additional 50% for discharge to
impaired waters:

Proposed Basin 500

148051015
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Surface Water Management Report
State Road No. 31 Chain of Lakes

Soil Storage:

26.5 ft

1.5 ft

1.17 in

34%

0.40 in

SCS Curve Number:

1000 96
 S + 10

Time of concentration:

Overland Velocity = 1 fps Pipe velocity = 2fps Average velocity = 1.5 fps
10 minutes for wetting time

Travel Distance (td) = 570 ft

Tc = td/(1.5*60)+10 = 16 min

System Recovery:

Curve Number (CN)       = =

Perent Pervious (pervious area / site area) =

Site Soil Storage (% pervious * Soil Storage in pervious areas) =

Proposed Basin 500

Basins 400, 500 & 600 are interconnected via pipes. Refer to Proposed Basin 400 System Recovery
calculations.

Soil storage for the site has been estimate using the compacted water storage capability
estimate by the Soil Conservation Service for the sandy material in South Florida Water
Management District

Depth to Water Table (Avg site grade - WSWT Elv.) =

Average Site Grade =

Soil Storage in pervious areas =

148051015
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Surface Water Management Report
State Road No. 31 Chain of Lakes

Total Cum.
Stage Area = 53.2 ac Area (ac) = 29.3 Area Volume Volume

(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)
25.0 53.2 0% 0.0 53.2 0.0 0.0
25.5 53.2 5% 1.5 54.7 27.0 27.0
26.0 53.2 10% 2.9 56.1 27.7 54.7
26.5 53.2 15% 4.4 57.6 28.4 83.1
27.0 53.2 25% 7.3 60.5 29.5 112.6
27.5 53.2 50% 14.7 67.9 32.1 144.7
28.0 53.2 75% 22.0 75.2 35.8 180.5
28.5 53.2 100% 29.3 82.5 39.4 219.9
29.0 53.2 100% 29.3 82.5 41.3 261.2
29.5 53.2 100% 29.3 82.5 41.3 302.5
30.0 53.2 100% 29.3 82.5 41.3 343.8
30.5 53.2 100% 29.3 82.5 41.3 385.1

Pervious

Stage Storage Table 500

Lakes
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Surface Water Management Report
State Road No. 31 Chain of Lakes

Acreage Breakdown:
Drainage Area

Total 20.0 ac
Pavement (ac) 6.1 ac
Pervious (ac) 6.9 ac
Lakes and Wetlands (ac) 7.0 ac

Design Parameters:

Control Elevation = 25.0 ft
Minimum Road = 28.0 ft

First One Inch of Runoff from the Basin

Total Site Area x 1 inch = 1.7 ac-ft

2.5 Inches times the Percent Impervious

Site Area for Water Quality Perv/Imperv Calculations (SAWQ)
Total Site - Lake = 13.0 ac-ft

Imperv Area for Water Quality Perv/Imperv Calculations (IAWQ)
Pavement = 6.1 ac

Percent Imperv for Water Quality Perv/Imperv Calculations (%IMP)
(IAWQ / SAWQ) x 100% = 47%

2.5 Inches x Percent Imperv
2.5 Inches x %IMP = 1.2 in

Volume Required to be Treated
Treatment x (Total Site - Lake) x 1 ft./12 in. = 1.3 ac-ft

Wet Detention :

First inch of runoff from the developed site = 1.7 ac-ft

2.5 time the percent impervious = 1.3 ac-ft

Treatment Volume = 1.7 ac-ft

Additional 50% treatment will be provided = 2.6 ac-ft

Treatment Elevation:
Water quality treatment elevation (storage volume/(lake area) = 25.4 ft

Wet detention shall provide the greater of the first inch of runoff from the developed site or
the total runoff of 2.5 times the percent impervious plus an additional 50% for discharge to
impaired waters:

(Based on ultimate six lane configuration)

Water Quality Calculations:

Proposed Basin 600
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Surface Water Management Report
State Road No. 31 Chain of Lakes

Soil Storage:

26.5 ft

1.5 ft

1.17 in

35%

0.41 in

SCS Curve Number:

1000 96
 S + 10

Time of concentration:

Overland Velocity = 1 fps Pipe velocity = 2fps Average velocity = 1.5 fps
10 minutes for wetting time

Travel Distance (td) = 655 ft

Tc = td/(1.5*60)+10 = 17 min

System Recovery:

Soil Storage in pervious areas =

Perent Pervious (pervious area / site area) =

Site Soil Storage (% pervious * Soil Storage in pervious areas) =

Curve Number (CN)       = =

Soil storage for the site has been estimate using the compacted water storage capability
estimate by the Soil Conservation Service for the sandy material in South Florida Water
Management District

Depth to Water Table (Avg site grade - WSWT Elv.) =

Average Site Grade =

Basins 400, 500 & 600 are interconnected via pipes. Refer to Proposed Basin 400 System Recovery
calculations.

Proposed Basin 600

148051015
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Surface Water Management Report
State Road No. 31 Chain of Lakes

Total Cum.
Stage Area = 7.0 ac Area (ac) = 6.9 Area Volume Volume

(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)
25.0 7.0 0% 0.0 7.0 0.0 0.0
25.5 7.0 5% 0.3 7.3 3.6 3.6
26.0 7.0 10% 0.7 7.7 3.8 7.4
26.5 7.0 20% 1.4 8.4 4.0 11.4
27.0 7.0 50% 3.5 10.5 4.7 16.1
27.5 7.0 75% 5.2 12.2 5.7 21.8
28.0 7.0 100% 6.9 13.9 6.5 28.3
28.5 7.0 100% 6.9 13.9 7.0 35.3
29.0 7.0 100% 6.9 13.9 7.0 42.3
29.5 7.0 100% 6.9 13.9 7.0 49.3
30.0 7.0 100% 6.9 13.9 7.0 56.3
30.5 7.0 100% 6.9 13.9 7.0 63.3

Lakes Pervious

Stage Storage Table 600
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Surface Water Management Report
State Road No. 31 Chain of Lakes

Acreage Breakdown:
Drainage Area

Total 21.0 ac
Pavement (ac) 10.5 ac
Pervious (ac) 5.8 ac
Lakes and Wetlands (ac) 4.7 ac

Design Parameters:

Control Elevation = 26.0 ft
Minimum Road = 29.0 ft

First One Inch of Runoff from the Basin

Total Site Area x 1 inch = 1.8 ac-ft

2.5 Inches times the Percent Impervious

Site Area for Water Quality Perv/Imperv Calculations (SAWQ)
Total Site - Lake = 16.3 ac-ft

Imperv Area for Water Quality Perv/Imperv Calculations (IAWQ)
Pavement = 10.5 ac

Percent Imperv for Water Quality Perv/Imperv Calculations (%IMP)
(IAWQ / SAWQ) x 100% = 64%

2.5 Inches x Percent Imperv
2.5 Inches x %IMP = 1.6 in

Volume Required to be Treated
Treatment x (Total Site - Lake) x 1 ft./12 in. = 2.2 ac-ft

Wet Detention :

First inch of runoff from the developed site = 1.8 ac-ft

2.5 time the percent impervious = 2.2 ac-ft

Treatment Volume = 2.2 ac-ft

Additional 50% treatment will be provided = 3.3 ac-ft

Treatment Elevation:
Water quality treatment elevation (storage volume/(lake area) = 26.7 ft

(Based on ultimate six lane configuration)

Water Quality Calculations:

Proposed Basin 700

Wet detention shall provide the greater of the first inch of runoff from the developed site or
the total runoff of 2.5 times the percent impervious plus an additional 50% for discharge to
impaired waters:

148051015
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Surface Water Management Report
State Road No. 31 Chain of Lakes

Soil Storage:

27.5 ft

1.5 ft

1.17 in

28%

0.33 in

SCS Curve Number:

1000 97
 S + 10

Time of concentration:

Overland Velocity = 1 fps Pipe velocity = 2fps Average velocity = 1.5 fps
10 minutes for wetting time

Travel Distance (td) = 725 ft

Tc = td/(1.5*60)+10 = 18 min

System Recovery:

Flow Q (water quality area * 0.5 in/24hours) = 1.0 cfs
Head H = 0.70 ft

0.5 ft 6 in

Curve Number (CN)       = =

Perent Pervious (pervious area / site area) =

Site Soil Storage (% pervious * Soil Storage in pervious areas) =

Proposed Basin 700

The following calculations estimate the length of an allowable bleeder weir utilizing the average of the water
quality elevation and elevation after 0.5 inches has been discharged as H and the allowable bleed down of
0.5 inches in 24 hours as the flow.

Weir Length [Q/(3.13H^1.5)] (ft) =

The proposed design will comply with the District's bleed down requirement as long as the total weir width
below the water quality elevation is less than or equal to the length shown above.

Soil storage for the site has been estimate using the compacted water storage capability
estimate by the Soil Conservation Service for the sandy material in South Florida Water
Management District

Depth to Water Table (Avg site grade - WSWT Elv.) =

Average Site Grade =

Soil Storage in pervious areas =

148051015
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Surface Water Management Report
State Road No. 31 Chain of Lakes

Total Cum.
Stage Area = 4.7 ac Area (ac) = 5.8 Area Volume Volume

(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)
26.0 4.7 0% 0.0 4.7 0.0 0.0
26.5 4.7 5% 0.3 5.0 2.4 2.4
27.0 4.7 10% 0.6 5.3 2.6 5.0
27.5 4.7 25% 1.5 6.2 2.9 7.9
28.0 4.7 40% 2.3 7.0 3.3 11.2
28.5 4.7 70% 4.1 8.8 4.0 15.2
29.0 4.7 80% 4.6 9.3 4.5 19.7
29.5 4.7 100% 5.8 10.5 5.0 24.7
30.0 4.7 100% 5.8 10.5 5.3 30.0
30.5 4.7 100% 5.8 10.5 5.3 35.3
31.0 4.7 100% 5.8 10.5 5.3 40.6
31.5 4.7 100% 5.8 10.5 5.3 45.9

Lakes Pervious

Stage Storage Table 700
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Surface Water Management Report
State Road No. 31 Chain of Lakes

Acreage Breakdown:
Drainage Area

Total 28.1 ac
Pavement (ac) 5.9 ac
Pervious (ac) 16.1 ac
Lakes and Wetlands (ac) 6.1 ac

Design Parameters:

Control Elevation = 26.5 ft
Minimum Road = 29.5 ft

First One Inch of Runoff from the Basin

Total Site Area x 1 inch = 2.3 ac-ft

2.5 Inches times the Percent Impervious

Site Area for Water Quality Perv/Imperv Calculations (SAWQ)
Total Site - Lake = 22.0 ac-ft

Imperv Area for Water Quality Perv/Imperv Calculations (IAWQ)
Pavement = 5.9 ac

Percent Imperv for Water Quality Perv/Imperv Calculations (%IMP)
(IAWQ / SAWQ) x 100% = 27%

2.5 Inches x Percent Imperv
2.5 Inches x %IMP = 0.7 in

Volume Required to be Treated
Treatment x (Total Site - Lake) x 1 ft./12 in. = 1.3 ac-ft

Wet Detention :

First inch of runoff from the developed site = 2.3 ac-ft

2.5 time the percent impervious = 1.3 ac-ft

Treatment Volume = 2.3 ac-ft

Additional 50% treatment will be provided = 3.5 ac-ft

Treatment Elevation:
Water quality treatment elevation (storage volume/(lake area) = 27.1 ft

Proposed Basin 800
(Based on ultimate six lane configuration)

Water Quality Calculations:

Wet detention shall provide the greater of the first inch of runoff from the developed site or
the total runoff of 2.5 times the percent impervious plus an additional 50% for discharge to
impaired waters:
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Surface Water Management Report
State Road No. 31 Chain of Lakes

Soil Storage:

28.0 ft

1.5 ft

1.17 in

57%

0.67 in

SCS Curve Number:

1000 94
 S + 10

Time of concentration:

Overland Velocity = 1 fps Pipe velocity = 2fps Average velocity = 1.5 fps
10 minutes for wetting time

Travel Distance (td) = 1300 ft

Tc = td/(1.5*60)+10 = 24 min

System Recovery:

Flow Q (water quality area * 0.5 in/24hours) = 0.6 cfs
Head H = 0.60 ft

0.4 ft 5 in

Proposed Basin 800

Average Site Grade =

Soil Storage in pervious areas =

Soil storage for the site has been estimate using the compacted water storage capability
estimate by the Soil Conservation Service for the sandy material in South Florida Water
Management District

Depth to Water Table (Avg site grade - WSWT Elv.) =

The following calculations estimate the length of an allowable bleeder weir utilizing the average of the
water quality elevation and elevation after 0.5 inches has been discharged as H and the allowable bleed
down of 0.5 inches in 24 hours as the flow.

Weir Length [Q/(3.13H^1.5)] (ft) =

The proposed design will comply with the District's bleed down requirement as long as the total weir width
below the water quality elevation is less than or equal to the length shown above.

Perent Pervious (pervious area / site area) =

Site Soil Storage (% pervious * Soil Storage in pervious areas) =

Curve Number (CN)       = =
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Surface Water Management Report
State Road No. 31 Chain of Lakes

Total Cum.
Stage Area = 6.1 ac Area (ac) = 16.1 Area Volume Volume

(ft NAVD) Area % Sub Area (ac) (ac-ft) (ac-ft)
26.5 6.1 0% 0.0 6.1 0.0 0.0
27.0 6.1 5% 0.8 6.9 3.3 3.3
27.5 6.1 10% 1.6 7.7 3.7 7.0
28.0 6.1 25% 4.0 10.1 4.5 11.5
28.5 6.1 50% 8.1 14.2 6.1 17.6
29.0 6.1 80% 12.9 19.0 8.3 25.9
29.5 6.1 90% 14.5 20.6 9.9 35.8
30.0 6.1 100% 16.1 22.2 10.7 46.5
30.5 6.1 100% 16.1 22.2 11.1 57.6
31.0 6.1 100% 16.1 22.2 11.1 68.7
31.5 6.1 100% 16.1 22.2 11.1 79.8
32.0 6.1 100% 16.1 22.2 11.1 90.9

Stage Storage Table 800

PerviousLakes
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NODE MAX



Existing Conditions
Node Maximum Conditions

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max
           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow
                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

        OWL-001           BASE        001Y24H     23.74     2.194     2.380    0.0001    186619     20.89   134.758     23.74   132.174
        OWL-003           BASE        001Y24H     23.52     2.749     2.450    0.0001   4069781     16.00   223.896     20.89   134.758
        OWL-005           BASE        001Y24H     17.74     5.739     5.330    0.0010     96554     16.92   138.590     18.27   145.957
        OWL-007           BASE        001Y24H     17.74     5.789     7.490   -0.0038     19172     17.14   138.096     16.92   138.590
        OWL-010           BASE        001Y24H     17.22     8.718     9.070    0.0005    455536     15.89   141.289     17.14   138.096
        OWL-015           BASE        001Y24H     52.70    10.480    12.940    0.0004     20724     52.35    71.893     52.81    71.893
        OWL-020           BASE        001Y24H     52.92    10.903    13.000    0.0001      5420     19.30     0.245      0.00     0.000
        OWL-025           BASE        001Y24H     52.95    10.903    14.310    0.0007     15601     52.78    71.882     52.79    71.954
        OWL-030           BASE        001Y24H     52.68    15.756    16.900   -0.0004    171912     52.39    71.885     52.78    71.882
        OWL-034           BASE        001Y24H     52.40    17.061    17.100   -0.0002     65972     52.19    71.887     52.39    71.885
        OWL-035           BASE        001Y24H     52.26    17.208    17.100    0.0009     16143     52.17    71.887     52.19    71.887
        OWL-040           BASE        001Y24H     52.23    17.311    18.360    0.0001     28492     52.11    71.887     52.17    71.887
        OWL-042           BASE        001Y24H     52.13    18.784    19.390   -0.0002     27565     51.82    71.888     52.11    71.887
        OWL-043           BASE        001Y24H     52.06    19.004    19.000   -0.0006     16534     51.89    71.889     51.82    71.888
        OWL-045           BASE        001Y24H     51.94    20.326    20.990   -0.0005    912903     46.95    72.682     51.89    71.889
        OWL-046           BASE        001Y24H     50.64    20.922    21.250    0.0002   1560308     39.99    87.947     47.62    72.644
        OWL-047           BASE        001Y24H     39.99    21.265    22.020    0.0001     59642     39.91    87.949     39.99    87.947
        OWL-050           BASE        001Y24H     39.91    22.601    22.290    0.0001   3068295     36.94    89.659     39.91    87.949
        OWL-055           BASE        001Y24H     37.00    24.337    23.350    0.0001     92527     36.82    89.665     36.95    89.659
        OWL-060           BASE        001Y24H     36.97    24.385    23.060    0.0002      6765     36.81    89.665     36.82    89.665
        OWL-062           BASE        001Y24H     36.93    24.503    23.070    0.0001     38379     36.74    89.670     36.81    89.665
       OWL-065A           BASE        001Y24H     36.85    24.715    24.000    0.0000   4402376     22.96   119.757     36.74    89.670
       OWL-065B           BASE        001Y24H     27.72    24.909    30.000   -0.1798   4180836     14.99   221.024     27.57   109.550
        OWL-BND           BASE        001Y24H      0.00     1.190     2.790    0.0000       103     23.74   132.174      0.00     0.000
     OWL-CHL01A           BASE        001Y24H     27.68    24.930    30.000    0.0009   6514311     21.36   118.430     14.99   150.569
     OWL-CHL01B           BASE        001Y24H     26.06    25.266    30.000    0.0000   1707449     24.50    55.305     26.06    55.007
      OWL-CHL02           BASE        001Y24H    120.45    29.703    30.000    0.0000  43202194     27.50    79.814     17.38     4.299
        OWL-001           BASE        005Y24H     23.14     2.469     2.380    0.0001    192063     22.89   184.512     23.14   184.415
        OWL-003           BASE        005Y24H     23.00     2.987     2.450    0.0001   4429405     16.92   285.074     22.89   184.512
        OWL-005           BASE        005Y24H     16.35     6.053     5.330    0.0010     99975     18.01   179.670     17.40   184.082
        OWL-007           BASE        005Y24H     16.36     6.122     7.490   -0.0038     22569     18.12   179.078     18.01   179.670
        OWL-010           BASE        005Y24H     17.89     9.111     9.070    0.0004    674513     15.01   182.904     18.12   179.078
        OWL-015           BASE        005Y24H     57.79    10.715    12.940    0.0004     23325     57.64    88.336     57.87    88.332
        OWL-020           BASE        005Y24H     57.82    11.155    13.000    0.0001      6055     12.47     0.292      0.00     0.000
        OWL-025           BASE        005Y24H     57.64    11.155    14.310    0.0007     16785     57.64    88.323     57.72    88.382
        OWL-030           BASE        005Y24H     57.60    15.850    16.900   -0.0004    181879     57.43    88.322     57.64    88.323
        OWL-034           BASE        005Y24H     57.45    17.225    17.100   -0.0002     71876     57.25    88.323     57.43    88.322
        OWL-035           BASE        005Y24H     57.41    17.302    17.100    0.0009     16467     57.21    88.324     57.25    88.323
        OWL-040           BASE        005Y24H     57.34    17.451    18.360    0.0001     29396     57.12    88.325     57.21    88.324
        OWL-042           BASE        005Y24H     57.17    19.056    19.390   -0.0002     28817     56.99    88.326     57.12    88.325
        OWL-043           BASE        005Y24H     57.12    19.327    19.000   -0.0006     17417     56.89    88.327     56.99    88.326
        OWL-045           BASE        005Y24H     56.98    20.616    20.990   -0.0005   1141402     51.95    89.220     56.89    88.327
        OWL-046           BASE        005Y24H     53.79    21.776    21.250    0.0002   2601887     34.14   118.204     51.95    89.220
        OWL-047           BASE        005Y24H     53.41    21.811    22.020    0.0001     66468     34.11   118.594     34.14   118.204
        OWL-050           BASE        005Y24H     34.68    22.672    22.290    0.0001   3239934     31.89   120.042     34.11   118.594
        OWL-055           BASE        005Y24H     32.91    24.474    23.350    0.0001     95837     32.92   118.726     33.03   118.729
        OWL-060           BASE        005Y24H     32.91    24.531    23.060    0.0002      7030     32.92   118.725     32.92   118.726
        OWL-062           BASE        005Y24H     32.91    24.686    23.070    0.0001     39219     32.85   118.726     32.92   118.725
       OWL-065A           BASE        005Y24H     32.89    24.916    24.000    0.0001   4991552     22.38   165.229     32.85   118.726
       OWL-065B           BASE        005Y24H     27.04    24.999    30.000   -0.1798   4697937     22.55   157.291     26.85   152.321
        OWL-BND           BASE        005Y24H      0.00     1.190     2.790    0.0000       103     23.14   184.415      0.00     0.000
     OWL-CHL01A           BASE        005Y24H     27.01    25.026    30.000    0.0009   7129375     21.07   155.537     26.79   139.327
     OWL-CHL01B           BASE        005Y24H     25.84    25.319    30.000    0.0000   1842639     24.50    72.414     25.84    72.112
      OWL-CHL02           BASE        005Y24H    119.60    29.806    30.000    0.0001  49364156     27.50   103.466     16.84     4.703
        OWL-001           BASE        025Y72H     69.24     3.097     2.380    0.0003    203428     69.15   424.502     69.24   550.731
        OWL-003           BASE        025Y72H     69.15     3.783     2.450    0.0000   5629214     64.29   534.296     69.15   424.502
        OWL-005           BASE        025Y72H     66.45     6.685     5.330    0.0010    105372     66.05   375.823     66.16   375.522
        OWL-007           BASE        025Y72H     66.32     6.963     7.490   -0.0038     39485     65.99   375.953     66.05   375.823
        OWL-010           BASE        025Y72H     66.03    10.221     9.070   -0.0002   1483661     64.01   396.105     65.99   375.953
        OWL-015           BASE        025Y72H     67.95    11.579    12.940    0.0004     38938     75.37   170.499     75.40   170.520
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Existing Conditions
Node Maximum Conditions

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max
           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow
                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

        OWL-020           BASE        025Y72H     74.75    12.293    13.000    0.0001      9023     61.51     1.234      0.00     0.000
        OWL-025           BASE        025Y72H     75.37    12.268    14.310    0.0007     30797     75.36   177.581     75.63   166.696
        OWL-030           BASE        025Y72H     75.35    16.136    16.900   -0.0004    241802     74.81   166.676     75.36   177.581
        OWL-034           BASE        025Y72H     77.06    17.648    17.100   -0.0002     86948     77.69   140.772     77.82   140.834
        OWL-035           BASE        025Y72H     77.12    17.711    17.100    0.0009     17859     77.66   140.761     77.69   140.772
        OWL-040           BASE        025Y72H     77.33    18.152    18.360    0.0001     57274     77.41   140.729     77.66   140.761
        OWL-042           BASE        025Y72H     77.38    19.729    19.390   -0.0002     67104     77.25   140.733     77.41   140.729
        OWL-043           BASE        025Y72H     77.33    20.807    19.000   -0.0006     39634     76.80   140.807     77.25   140.733
        OWL-045           BASE        025Y72H     77.22    21.509    20.990   -0.0005   1897916     72.34   150.005     76.80   140.807
        OWL-046           BASE        025Y72H    111.02    24.158    21.250    0.0002   3815206     68.19   251.351    110.71   135.077
        OWL-047           BASE        025Y72H    110.81    24.183    22.020    0.0002     69636     68.17   254.981     68.19   251.351
        OWL-050           BASE        025Y72H    110.64    24.198    22.290    0.0000   6268909     67.62   266.760     68.17   254.981
        OWL-055           BASE        025Y72H     73.75    24.882    23.350    0.0001     96581     80.48   246.683     80.40   246.967
        OWL-060           BASE        025Y72H     74.50    24.971    23.060    0.0000      7830     80.48   246.663     80.48   246.683
        OWL-062           BASE        025Y72H     77.47    25.282    23.070   -0.0000     40776     80.48   246.581     80.48   246.663
       OWL-065A           BASE        025Y72H     78.12    25.493    24.000    0.0000   6685971     63.35   331.806     80.48   246.581
       OWL-065B           BASE        025Y72H     78.09    25.567    30.000   -0.1798   7948811     63.79   303.397     76.80   239.185
        OWL-BND           BASE        025Y72H      0.00     1.190     2.790    0.0000       103     69.24   550.731      0.00     0.000
     OWL-CHL01A           BASE        025Y72H     77.84    25.602    30.000    0.0009  10577041     66.82   321.342     74.41   240.784
     OWL-CHL01B           BASE        025Y72H     77.44    25.668    30.000    0.0000   2736903     68.50   155.242     67.09   144.658
      OWL-CHL02           BASE        025Y72H    150.24    30.181    30.000    0.0000  71973543     73.50   223.527    150.16    29.590
        OWL-001           BASE        100Y72H     68.59     3.133     2.380    0.0003    204081     68.46   567.742     68.66   567.685
        OWL-003           BASE        100Y72H     68.51     4.049     2.450    0.0000   5985497     64.20   684.202     68.46   567.742
        OWL-005           BASE        100Y72H     65.70     7.084     5.330    0.0010    108772     65.42   475.466     65.53   475.031
        OWL-007           BASE        100Y72H     65.60     7.480     7.490   -0.0038     60204     65.33   475.811     65.42   475.466
        OWL-010           BASE        100Y72H     65.37    10.686     9.070   -0.0002   2157872     63.00   523.081     65.33   475.811
        OWL-015           BASE        100Y72H     71.35    12.030    12.940    0.0004     45999     72.37   233.589     72.45   233.864
        OWL-020           BASE        100Y72H     71.84    13.203    13.000    0.0001     11396     61.25     1.890      0.00     0.000
        OWL-025           BASE        100Y72H     72.34    13.087    14.310    0.0007     38813     72.39   225.287     72.54   225.348
        OWL-030           BASE        100Y72H     72.39    16.396    16.900   -0.0004    319103     72.00   225.507     72.39   225.287
        OWL-034           BASE        100Y72H     73.73    17.829    17.100   -0.0002     91086     73.92   176.720     74.04   176.765
        OWL-035           BASE        100Y72H     73.75    17.900    17.100    0.0009     18524     73.90   176.714     73.92   176.720
        OWL-040           BASE        100Y72H     73.81    18.787    18.360    0.0001     63458     73.45   176.802     73.90   176.714
        OWL-042           BASE        100Y72H     73.68    19.971    19.390   -0.0002     85989     73.24   176.898     73.45   176.802
        OWL-043           BASE        100Y72H     73.38    21.211    19.000   -0.0006     52516     73.16   176.917     73.24   176.898
        OWL-045           BASE        100Y72H     73.27    21.641    20.990   -0.0005   2006127     69.00   182.082     73.16   176.917
        OWL-046           BASE        100Y72H    115.08    24.843    21.250    0.0002   4113573     65.71   304.225    114.88   149.592
        OWL-047           BASE        100Y72H    114.88    24.868    22.020    0.0001     69636     65.71   309.004     65.71   304.225
        OWL-050           BASE        100Y72H    114.73    24.880    22.290    0.0000   6599547     66.58   335.234     65.71   309.004
        OWL-055           BASE        100Y72H    101.62    25.115    23.350    0.0001     97006     77.49   297.819     77.47   297.603
        OWL-060           BASE        100Y72H     95.90    25.183    23.060    0.0000      8214     77.49   297.836     77.49   297.819
        OWL-062           BASE        100Y72H     80.75    25.532    23.070   -0.0000     41300     77.46   297.897     77.49   297.836
       OWL-065A           BASE        100Y72H     79.33    25.737    24.000    0.0000   7402572     61.28   347.763     77.46   297.897
       OWL-065B           BASE        100Y72H     78.78    25.817    30.000   -0.1798   9380907     65.66   364.341     75.59   301.948
        OWL-BND           BASE        100Y72H      0.00     1.190     2.790    0.0000       103     68.66   567.685      0.00     0.000
     OWL-CHL01A           BASE        100Y72H     78.36    25.857    30.000    0.0009  12107532     65.25   398.244     74.38   307.824
     OWL-CHL01B           BASE        100Y72H     77.98    25.923    30.000    0.0000   3390614     68.50   202.677     74.83   183.823
      OWL-CHL02           BASE        100Y72H    142.85    30.307    30.000    0.0000  79551716     73.25   291.503    142.78    59.716
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT
 ENVIRONMENTAL RESOURCE  PERMIT NO. 36-03133-P 

This Environmental Resource Permit Modification authorizes construction and 
operation of storm water management system serving 352.6 acres of roadway for a 
project known as State Road 31 Chain of Lakes.

CHARLOTTE COUNTY, 
LEE COUNTY, 

SEC 19,30,31 TWP 42S RGE 26E
SEC 6,7 TWP 43S RGE 26E

See Special Condition No:1.  

This is to notify you of the District's agency action for Permit Application No. 171229-5, dated December 29, 2017.  This action is taken 
pursuant to the provisions of Chapter 373, Part IV, Florida Statues (F.S).

Based on the information provided, District rules have been adhered to and an Environmental Resource Permit is in effect for this project 
subject to:

1. Not receiving a filed request for a Chapter 120, Florida Statutes, administrative hearing.

2.

3.

4.

Should you object to these conditions, please refer to the attached "Notice of Rights" which addresses the procedures to be followed if you 
desire a public hearing or other review of the proposed agency action.  Please contact this office if you have any questions concerning this 
matter.  If we do not hear from you in accordance with the "Notice of Rights," we will assume that you concur with the District's action.

CERTIFICATE OF SERVICE

I HEREBY CERTIFY THAT this written notice has been mailed or electronically transmitted to the Permittee (and 
the persons listed in the attached distribution list) this 12th day of April, 2018, in accordance with Section 
120.60(3), F.S.  Notice was also electronically posted on this date through a link on the home page of the 
District's website (my.sfwmd.gov/ePermitting).

BY:______________________________
Melissa M. Roberts, P.E.
Regulatory Administrator
Fort Myers Service Center

PERMITTEE:

PROJECT DESCRIPTION:

PERMIT 
DURATION:

PROJECT LOCATION:

DATE ISSUED:April 12, 2018            

the attached 2 Exhibit(s)

BABCOCK PROPERTY HOLDINGS L L C

BABCOCK RANCH COMMUNITY IDEPENDENT SPECIAL 
DISTRICT

FLORIDA DEPARTMENT OF TRANSPORTATION

( See attached for Permittee addresses )

the attached 18  General Conditions  (See Pages :  2 - 4 of  5),

the attached 8 Special Conditions (See Pages :  5 - 5 of  5) and
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PERMITTEE ADDRESSES : 

Florida Department Of Transportation

Babcock Ranch Community Idependent Special 
District

Babcock Property Holdings L L C

Post Office Box 1249    

12051 Corporate Boulevard    

42850 Cresent Loop    

Bartow   FL   33831

Orlando   FL   32817

Punta Gorda   FL   33982



GENERAL CONDITIONS

1.

2.

3.

4.

5.

6.

7.

8.

All activities shall be implemented following the plans, specifications and performance criteria approved by 
this permit. Any deviations must be authorized in a permit modification in accordance with Rule 62-
330.315, Florida Administrative Code (F.A.C.). Any deviations that are not so authorized shall subject the 
permittee to enforcement action and revocation of the permit under Chapter 373, F.S.

A complete copy of this permit shall be kept at the work site of the permitted activity during the 
construction phase, and shall be available for review at the work site upon request by the Agency staff. 
The permittee shall require the contractor to review the complete permit prior to beginning construction.

Activities shall be conducted in a manner that does not cause or contribute to violations of state water 
quality standards. Performance-based erosion and sediment control best management practices shall be 
installed immediately prior to, and be maintained during and after construction as needed, to prevent 
adverse impacts to the water resources and adjacent lands. Such practices shall be in accordance with the
"State of Florida Erosion and Sediment Control Designer and Reviewer Manual" (Florida Department of 
Environmental Protection and Florida Department of Transportation June 2007), and the "Florida 
Stormwater Erosion and Sedimentation Control Inspector's Manual" (Florida Department of Environmental 
Protection, Nonpoint Source Management Section, Tallahassee, Florida, July 2008), unless a project-
specific erosion and sediment control plan is approved or other water quality control measures are 
required as part of the permit.

At least 48 hours prior to beginning the authorized activities, the permittee shall submit to the Agency a 
fully executed Form 62-330.350(1), "Construction Commencement Notice" indicating the expected start 
and completion dates. If available, an Agency website that fulfills this notification requirement may be used
in lieu of the form.

Unless the permit is transferred under Rule 62-330.340, F.A.C., or transferred to an operating entity under
Rule 62-330.310, F.A.C., the permittee is liable to comply with the plans, terms and conditions of the 
permit for the life of the project or activity.

Within 30 days after completing construction of the entire project, or any independent portion of the 
project, the permittee shall provide the following to the Agency, as applicable:
a. For an individual, private single-family residential dwelling unit, duplex, triplex, or quadruplex-
"Construction Completion and Inspection Certification for Activities Associated With a Private Single-
Family Dwelling Unit"[Form 62-330.310(3)]; or
b. For all other activities- "As-Built Certification and Request for Conversion to Operational Phase" [Form
62-330.310(1)].
c. If available, an Agency website that fulfills this certification requirement may be used in lieu of the form.

If the final operation and maintenance entity is a third party:
a. Prior to sales of any lot or unit served by the activity and within one year of permit issuance, or within
30 days of as- built certification, whichever comes first, the permittee shall submit, as applicable, a copy of
the operation and maintenance documents (see sections 12.3 thru 12.3.3 of Applicant's Handbook Volume
I) as filed with the Department of State, Division of Corporations and a copy of any easement, plat, or deed
restriction needed to operate or maintain the project, as recorded with the Clerk of the Court in the County 
in which the activity is located.
b. Within 30 days of submittal of the as- built certification, the permittee shall submit "Request for
Transfer of Environmental Resource Permit to the Perpetual Operation Entity" [Form 62-330.310(2)] to 
transfer the permit to the operation and maintenance entity, along with the documentation requested in the
form. If available, an Agency website that fulfills this transfer requirement may be used in lieu of the form.

The permittee shall notify the Agency in writing of changes required by any other regulatory agency that 

Application No.: 171229-5
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GENERAL CONDITIONS

9.

10.

11.

12.

13.

14.

15.

16.

require changes to the permitted activity, and any required modification of this permit must be obtained 
prior to implementing the changes.

This permit does not:
a. Convey to the permittee any property rights or privileges, or any other rights or privileges other than
those specified herein or in Chapter 62-330, F.A.C.;
b. Convey to the permittee or create in the permittee any interest in real property;
c. Relieve the permittee from the need to obtain and comply with any other required federal, state, and
local authorization, law, rule, or ordinance; or
d. Authorize any entrance upon or work on property that is not owned, held in easement, or controlled by
the permittee.

Prior to conducting any activities on state-owned submerged lands or other lands of the state, title to 
which is vested in the Board of Trustees of the Internal Improvement Trust Fund, the permittee must 
receive all necessary approvals and authorizations under Chapters 253 and 258, F.S. Written 
authorization that requires formal execution by the Board of Trustees of the Internal Improvement Trust 
Fund shall not be considered received until it has been fully executed.

The permittee shall hold and save the Agency harmless from any and all damages, claims, or liabilities 
that may arise by reason of the construction, alteration, operation, maintenance, removal, abandonment or
use of any project authorized by the permit.

The permittee shall notify the Agency in writing:
a. Immediately if any previously submitted information is discovered to be inaccurate; and
b. Within 30 days of any conveyance or division of ownership or control of the property or the system,
other than conveyance via a long-term lease, and the new owner shall request transfer of the permit in 
accordance with Rule 62-330.340, F.A.C.  This does not apply to the sale of lots or units in residential or 
commercial subdivisions or condominiums where the stormwater management system has been 
completed and converted to the operation phase.

Upon reasonable notice to the permittee, Agency staff with proper identification shall have permission to 
enter, inspect, sample and test the project or activities to ensure conformity with the plans and 
specifications authorized in the permit.

If any prehistoric or historic artifacts, such as pottery or ceramics, stone tools or metal implements, dugout 
canoes, or any other physical remains that could be associated with Native American cultures, or early 
colonial or American settlement are encountered at any time within the project site area, work involving 
subsurface disturbance in the immediate vicinity of such discoveries shall cease. The permittee or other 
designee shall contact the Florida Department of State, Division of Historical Resources, Compliance and 
Review Section, at (850) 245-6333 or (800) 847-7278, as well as the appropriate permitting agency 
office.  Such subsurface work shall not resume without verbal or written authorization from the Division of 
Historical Resources. If unmarked human remains are encountered, all work shall stop immediately and 
notification shall be provided in accordance with Section 872.05, F.S.

Any delineation of the extent of a wetland or other surface water submitted as part of the permit 
application, including plans or other supporting documentation, shall not be considered binding unless a 
specific condition of this permit or a formal determination under Rule 62-330.201, F.A.C., provides 
otherwise.

The permittee shall provide routine maintenance of all components of the stormwater management system
to remove trapped sediments and debris. Removed materials shall be disposed of in a landfill or other 

Application No.: 171229-5
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GENERAL CONDITIONS

17.

18.

uplands in a manner that does not require a permit under Chapter 62-330, F.A.C., or cause violations of 
state water quality standards.

This permit is issued based on the applicant's submitted information that reasonably demonstrates that 
adverse water resource-related impacts will not be caused by the completed permit activity. If any adverse
impacts result, the Agency will require the permittee to eliminate the cause, obtain any necessary permit 
modification, and take any necessary corrective actions to resolve the adverse impacts.

A Recorded Notice of Environmental Resource Permit may be recorded in the county public records in 
accordance with Rule 62-330.090(7), F.A.C. Such notice is not an encumbrance upon the property.

Application No.: 171229-5
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SPECIAL CONDITIONS

1.

2.

3.

4.

5.

6.

7.

8.

The construction phase of this permit shall expire on April 12, 2023.

Operation and maintenance of the stormwater management system shall be the responsibility of 
BABCOCK RANCH COMMUNITY INDEPENDENT SPECIAL DIST.

Discharge Facilities:

See Page 6 of 17 of Exhibit No. 2.0

Lake side slopes shall be no steeper than 4:1 (horizontal:vertical) to a depth of two feet below the control 
elevation.  Side slopes shall be nurtured or planted from 2 feet below to 1 foot above control elevation to 
insure vegetative growth, unless shown on the plans.

A stable, permanent and accessible elevation reference shall be established on or within one hundred 
(100) feet of all permitted discharge structures no later than the submission of the certification report.  The
location of the elevation reference must be noted on or with the certification report.

Prior to initiating construction activities associated with this Environmental Resource Permit (ERP), the 
permittee is required to hold a pre-construction meeting with field representatives, consultants, 
contractors, District Environmental Resource Compliance (ERC) staff, and any other local government 
entities as necessary.

The purpose of the pre-construction meeting is to discuss construction methods, sequencing, best 
management practices, identify work areas, staking and roping of preserves where applicable, and to 
facilitate coordination and assistance amongst relevant parties.

To schedule a pre-construction meeting, please contact ERC staff from the Fort Myers Service Center at 
(239) 338-2929 or via e-mail at:  pre-con@sfwmd.gov.  When sending a request for a pre-construction 
meeting, please include the application number, permit number, and contact name and phone number.

Minimum road crown elevation:  See Page 6 of 17 of Exhibit No. 2.0

The following are exhibits to this permit. Exhibits noted as incorporated by reference are available on the 
District's ePermitting website (http://my.sfwmd.gov/ePermitting) under this application number.

Exhibit No. 1.0   Location Map
Exhibit No. 2.0   Plans
Exhibit No. 2.1   Construction Pollution Prevention Plan
Exhibit No. 2.2   Urban Stormwater Management Program

Application No.: 171229-5
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NOTICE OF RIGHTS 

As required by Sections 120.569 and 120.60(3), Fla. Stat., the following is notice of the opportunities which 
may be available for administrative hearing or judicial review when the substantial interests of a party are 
determined by an agency.  Please note that this Notice of Rights is not intended to provide legal advice.  Not 
all of the legal proceedings detailed below may be an applicable or appropriate remedy.  You may wish to 
consult an attorney regarding your legal rights. 

RIGHT TO REQUEST ADMINISTRATIVE HEARING 
A person whose substantial interests are or may be affected by the South Florida Water Management District’s 
(SFWMD or District) action has the right to request an administrative hearing on that action pursuant to 
Sections 120.569 and 120.57, Fla. Stat.  Persons seeking a hearing on a SFWMD decision which affects or 
may affect their substantial interests shall file a petition for hearing with the Office of the District Clerk of the 
SFWMD, in accordance with the filing instructions set forth herein, within 21 days of receipt of written notice of 
the decision, unless one of the following shorter time periods apply: (1) within 14 days of the notice of 
consolidated intent to grant or deny concurrently reviewed applications for environmental resource permits and 
use of sovereign submerged lands pursuant to Section 373.427, Fla. Stat.; or (2) within 14 days of service of 
an Administrative Order pursuant to Section 373.119(1), Fla. Stat.  "Receipt of written notice of agency 
decision" means receipt of written notice through mail, electronic mail, or posting that the SFWMD has or 
intends to take final agency action, or publication of notice that the SFWMD has or intends to take final agency 
action.  Any person who receives written notice of a SFWMD decision and fails to file a written request for 
hearing within the timeframe described above waives the right to request a hearing on that decision. 

If the District takes final agency action which materially differs from the noticed intended agency decision, 
persons who may be substantially affected shall, unless otherwise provided by law, have an additional Rule 
28-106.111, Fla. Admin. Code, point of entry.   

Any person to whom an emergency order is directed pursuant to Section 373.119(2), Fla. Stat., shall comply 
therewith immediately, but on petition to the board shall be afforded a hearing as soon as possible.   

A person may file a request for an extension of time for filing a petition.  The SFWMD may, for good cause, 
grant the request.  Requests for extension of time must be filed with the SFWMD prior to the deadline for filing 
a petition for hearing.  Such requests for extension shall contain a certificate that the moving party has 
consulted with all other parties concerning the extension and that the SFWMD and any other parties agree to 
or oppose the extension.  A timely request for an extension of time shall toll the running of the time period for 
filing a petition until the request is acted upon. 

FILING INSTRUCTIONS 
A petition for administrative hearing must be filed with the Office of the District Clerk of the SFWMD. Filings 
with the Office of the District Clerk may be made by mail, hand-delivery, or e-mail.  Filings by facsimile will not 
be accepted.  A petition for administrative hearing or other document is deemed filed upon receipt during 
normal business hours by the Office of the District Clerk at SFWMD headquarters in West Palm Beach, 
Florida.  The District’s normal business hours are 8:00 a.m. – 5:00 p.m., excluding weekends and District 
holidays.  Any document received by the Office of the District Clerk after 5:00 p.m. shall be deemed filed as of 
8:00 a.m. on the next regular business day.  Additional filing instructions are as follows: 

 Filings by mail must be addressed to the Office of the District Clerk, 3301 Gun Club Road, West Palm
Beach, Florida  33406.
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 Filings by hand-delivery must be delivered to the Office of the District Clerk.  Delivery of a petition to
the SFWMD's security desk does not constitute filing.  It will be necessary to request that the
SFWMD's security officer contact the Office of the District Clerk.  An employee of the SFWMD's
Clerk's office will receive and file the petition.

 Filings by e-mail must be transmitted to the Office of the District Clerk at clerk@sfwmd.gov.  The filing
date for a document transmitted by electronic mail shall be the date the Office of the District Clerk
receives the complete document.  A party who files a document by e-mail shall (1) represent that the
original physically signed document will be retained by that party for the duration of the proceeding
and of any subsequent appeal or subsequent proceeding in that cause and that the party shall
produce it upon the request of other parties; and (2) be responsible for any delay, disruption, or
interruption of the electronic signals and accepts the full risk that the document may not be properly
filed.

INITIATION OF AN ADMINISTRATIVE HEARING 
Pursuant to Sections 120.54(5)(b)4. and 120.569(2)(c), Fla. Stat., and Rules 28-106.201 and 28-106.301, Fla. 
Admin. Code, initiation of an administrative hearing shall be made by written petition to the SFWMD in legible 
form and on 8 1/2 by 11 inch white paper.  All petitions shall contain: 

1. Identification of the action being contested, including the permit number, application number, SFWMD
file number or any other SFWMD identification number, if known.

2. The name, address, any email address, any facsimile number, and telephone number of the petitioner
and petitioner’s representative, if any.

3. An explanation of how the petitioner’s substantial interests will be affected by the agency
determination.

4. A statement of when and how the petitioner received notice of the SFWMD’s decision.
5. A statement of all disputed issues of material fact.  If there are none, the petition must so indicate.
6. A concise statement of the ultimate facts alleged, including the specific facts the petitioner contends

warrant reversal or modification of the SFWMD’s proposed action.
7. A statement of the specific rules or statutes the petitioner contends require reversal or modification of

the SFWMD’s proposed action.
8. If disputed issues of material fact exist, the statement must also include an explanation of how the

alleged facts relate to the specific rules or statutes.
9. A statement of the relief sought by the petitioner, stating precisely the action the petitioner wishes the

SFWMD to take with respect to the SFWMD’s proposed action.

MEDIATION 
The procedures for pursuing mediation are set forth in Section 120.573, Fla. Stat., and Rules 28-106.111 and 
28-106.401–.405, Fla. Admin. Code.  The SFWMD is not proposing mediation for this agency action under 
Section 120.573, Fla. Stat., at this time. 

RIGHT TO SEEK JUDICIAL REVIEW 
Pursuant to Section 120.68, Fla. Stat., and in accordance with Florida Rule of Appellate Procedure 9.110, a party 
who is adversely affected by final SFWMD action may seek judicial review of the SFWMD's final decision by filing 
a notice of appeal with the Office of the District Clerk of the SFWMD in accordance with the filing instructions set 
forth herein within 30 days of rendition of the order to be reviewed, and by filing a copy of the notice with the clerk 
of the appropriate district court of appeal.  
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May 18, 2018Last Date For Agency Action:

INDIVIDUAL ENVIRONMENTAL RESOURCE PERMIT STAFF REPORT 

Project Name:

36-03133-PPermit No.:

Special Drainage District:

Charlotte  County,
Lee  County,

Location:
Location:

S19,30,31/T42S/R26E
S6,7/T43S/R26E

Florida Department Of Transportation
Babcock Ranch Community Idependent Special District
Babcock Property Holdings L L C

Permittee :

352.60 acresProject Area:

Project Land Use:

YesMitigation Previously Permitted:

Environmental Resource (Construction/Operation Modification)Application Type:

Babcock Ranch Community Independent Special DistOperating Entity :

Sovereign Submerged Lands: No

NA

This Environmental Resource Permit Modification authorizes construction and operation of a 
stormwater management system serving 352.60 acres of a roadway for a project known as State Road 
31 Chain of Lakes.   

This project includes reshaping lakes 100, 200 and 400. Lake 100 is split into two lakes, 100A and 100B, 
to accommodate a future possible entrance road from Babcock Ranch. Lake 200 was split into two lakes 
(Lakes 200A and 200B), to acommodate the location of the concurrent Owl Creek Substation Project, 
and  Lake 200C was added to Basin 200. Lake 400A was also split into two lakes, Lake 400A and 400B. 
The permitted Lake 400B was renamed as 400C and reduced in size from 3.2 to 2.9 acres. Site 
Plans are attached as Exhibit No. 2.0

Issuance of this permit constitutes certification of compliance with state water quality standards in 
accordance with Rule 62-330.062 Florida Administrative Code (F.A.C.).

State Road 31 Chain Of Lakes

Transportation

PROJECT SUMMARY:

TIDAL CALOOSAHATCHEEDrainage Basin:

Owl CreekReceiving Body:

NoConservation Easement To District :

171229-5Application No.:

352.60 acresPermit Area:
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LAND USE:

WATER QUANTITY :

Lake
Pavement
Pervious

Previously 
Permitted

This Phase Total Project

155.20 155.20 155.20
59.90 61.90 61.90

134.00 135.50 135.50

349.10 352.60 352.60Total:

The site is located on the east side of State Road 31 from just North of County Road 78 to just north of 
Hercules Grade Road, in Lee and Charlotte Counties. A location map is attached as Exhibit No. 1.0.

There are no wetlands within or affected by the proposed project.  All wetland impacts associated with the
"Chain of Lakes" have been addressed and mitigation has been provided under Application Nos. 081217-
1 and 150220-4.

The project area is in Lee and Charlotte Counties along the existing State Road 31 (SR 31). Widening of 
the road to four lanes and the associated stormwater management system (SWMS) was previously 
permitted under permit 36-03133-P. The project currently contains two existing travel lanes with 
shoulders. The approved permit includes construction plans for the widening of SR 31 to four lanes, and a
water management system designed for the future widening of SR 31 to an ultimate six lanes. Currently 
the pavement sheet flows into roadside swales that ultimately discharge into Owl Creek. The adjacent 
properties include single family residences, pasture, and undisturbed areas. General drainage for the 
area is from north to south into Owl Creek. The stormwater systems from permit 36-03133-P and 08- 
00004-S-6 were combined to act as a "chain of lakes", as approved on October 8, 2015 under 
Application No 150220-4. As of this date, Lakes 500, 600, 700 and 800 have been constructed.

The current application proposes modification to the previously approved permit consisting of reshaping 
of some lakes and modifications to control structures.

PROJECT EVALUATION:

Construction

The project lies within the Owl Creek Watershed. The proposed SWMS is designed to serve runoff from 
the ultimate six lane configuration of SR 31 as well as attenuate flows from areas north of Cook Brown 
Road. The SWMS meets the allowable discharge rate for the area as depicted on Page 6 of 17 of Exhibit 
No. 2.0.

Discharge Rate :

acres
acres
acres

Project:

See Page 6 of 17 of Exhibit No. 2.0 for Basin breakdown

PROJECT SITE DESCRIPTION:

BACKGROUND:
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Water quality treatment will be provided in a wet detention system as listed on page 6 of 17 in Exhibit 
No. 2.0. The project provides 60.90 acre-feet of water quality treatment volume. The required water 
quality treatment volume is 40.40 acre-feet, based on one inch over the basin areas.

Pursuant to Appendix E of Volume II, the water quality treatment volume provided includes an additional 
50% treatment volume above the requirements in Section 4.2 of Volume II to provide reasonable 
assurance that the project will not have an adverse impact on the quality of the downstream receiving 
body.

The project also includes implementation of a Construction Pollution Prevention Plan (Exhibit 2.1) 
and an Urban Stormwater Management Program (Exhibit 2.2) as additional reasonable assurance 
of compliance with water quality criteria during construction and operation.

Pursuant to Chapter 62-330.310, F.A.C., Individual Permits will not be converted from the construction 
phase to the operation phase until construction completion certification of the project is submitted to and 
accepted by the District.  This includes compliance with all permit conditions, except for any long term 
maintenance and monitoring requirements. It is suggested that the permittee retain the services of an 
appropriate professional registered in the State of Florida for periodic observation of construction of the 
project. 

For projects permitted with an operating entity that is different from the permittee, it should be noted that 
until the construction completion certification is accepted by the District and the permit is transferred to an 
acceptable operating entity pursuant to Sections 12.1-12.3 of the Applicant's Handbook Volume I and 
Section 62-330.310, F.A.C., the permittee is liable for operation and maintenance in compliance with the 
terms and conditions of this permit.

In accordance with Section 373.416(2), F.S., unless revoked or abandoned, all SWM systems and works 
permitted under Part IV of Chapter 373, F.S., must be operated and maintained in perpetuity.

The efficiency of SWM systems, dams, impoundments, and most other project components will decrease 
over time without periodic maintenance. The operation and maintenance entity must perform periodic 
inspections to identify if there are any deficiencies in structural integrity, degradation due to insufficient 
maintenance, or improper operation of projects that may endanger public health, safety, or welfare, or the 
water resources.  If deficiencies are found, the operation and maintenance entity will be responsible for 
correcting the deficiencies in a timely manner to prevent compromises to flood protection and water 
quality. See Section 12.4 of the Applicant's Handbook Volume I for Minimum Operation and Maintenance 
Standards.

CERTIFICATION, OPERATION, AND MAINTENANCE:

WATER QUALITY :
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The applicant has indicated that irrigation water is not required for the project and that dewatering is 
required for construction of this project. Water Use Permit 08-00147-W/Application No. 180130-12 has 
been approved for this project.

This permit does not release the permittee from obtaining all necessary Water Use authorization(s) prior 
to the commencement of activities which will require such authorization, including construction dewatering
and irrigation.

The proposed project is not located within or adjacent to a Comprehensive Everglades Restoration 
Project component.

A District Right-of-Way Permit is not required for this project.

The District has received correspondence from the Florida Department of State, Division of Historical 
Resources (DHR) dated January 30, 2018, indicating that DHR is in consultation with regards to the 
impacts of the proposed project on historic properties listed, or eligible for listing, on the National Register 
of Historical Places, or that are otherwise significant to Florida's history or prehistory.

However under the review of the previous permit application (Application No. 150220-4), the District has 
received correspondence dated February 25, 2015, from the Florida Department of State, Division of 
Historical Resources.  The correspondence indicated that no significant archaeological or historical 
resources are recorded in the project area and the project is therefore unlikely to have an effect upon any 
such properties. The correspondence also requested a special condition be included in the permit 
regarding unexpected discoveries or fortuitous finds, prehistoric or historic artificats, and unmarked 
human remains.  

This permit does not release the permittee from compliance with any other agencies' requirements in the 
event that historical and/or archaeological resources are found on the site.  Please refer to General 
Condition No. 14.

The issuance of this permit constitutes a finding of consistency with the Florida Coastal Management 
Program.

No third party has contacted the District with concerns about this application.

There has been no enforcement activity associated with this application.

RELATED CONCERNS:

Water Use Permit Status:

CERP:

Right-Of-Way Permit Status:

Historical/Archeological Resources:

DEO/CZM Consistency Review:

Third Party Interest:

Enforcement:
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STAFF REVIEW:

NATURAL RESOURCE MANAGEMENT:

SURFACE WATER MANAGEMENT:

Laura Layman

Brian Rose, P.E.

DIVISION APPROVAL:

__________________________________ DATE:__________________________

__________________________________ DATE:__________________________4/11/18

4/12/18
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CONSTRUCTION POLLUTION PREVENTION PLAN 
for 

SITE DESCRIPTION 
Project Name and 
Location: (Latitude, 
Longitude, or Address) 

“State Road 31 Expansion/
Coveyance 

Owner Name and 
Address: 

BABCOCK PROPERTY 
HOLDINGS, LLC 
17837 MURDOCK CIRCLE 
PORT CHARLOTTE, FL 33948 

Description:  (Purpose 
and Types of Soil 
Disturbing Activities) 

Construction  in this project will generally consist of preserving open space areas while constructing and  installing 
drainage, sanitary sewer, water,  irrigation  lines, pedestrian walkways and roadways, and utilities for use  in a 219 
unit residential development and a 30 acre light commercial retail center that includes a boat house, a wellness 
center, an educational instruction building, and a small light retail center in addition to attached villas. 

Soil disturbing activities will include:  clearing and grubbing, installing a stabilized construction entrance, perimeter 
berming  and  other  erosion  and  sediment  controls;  grading;  excavation  for  the  storm water management  lake, 
storm sewer, road, utilities, and parking areas; and preparation for final planting, sodding, seeding and mulching. 

Runoff Coefficient: 0.7 

Site Area:  358.5 

Sequence of Major Activities: 

The order of activities will be as follows: 

1. Installation of stabilized construction entrance.
2. Partial clearing and grubbing.
3. Install perimeter berm(s) or silt fences adjacent to

wetland areas.
4. Continue clearing and grading.
5. Construction storm water management lakes
6. Stockpile excavated soil.
7. Stabilize denuded areas and stockpiles within 21

days of last construction activity in that area.
8. Install utilities and storm sewer.

9. Complete grading, subgrade and base course
construction.

10. Complete final paving.
11. Complete landscape grading and install permanent

seeding and plantings.
12. When all construction activity is complete and the

site is stabilized, remove temporary earth berms,
and filter fences and re‐seed any areas disturbed by
their removal.

Name of Receiving 
Waters: 

Trout Creek 

CONTROLS 

Erosion and Sediment Controls 
Stabilization Practices 

Temporary Stabilization: A stabilized construction entrance shall be established which  is at  least 50  feet  long and 6 
inches deep and extends across  the entire width of  the entrance.   Clearing and grubbing will be  so  scheduled and 
performed such that grading operations can follow thereafter. Grading operations will be so scheduled and performed 
that permanent erosion control features can follow thereafter if conditions on the project permit, and not beyond the 
time limits established in the NPDES general construction permit. Exposed soils will be stabilized as soon as possible, 
especially  on  slopes  leading  to  wetlands.  Stabilization  methods  include  solid  sod,  seeding  and  mulching  or 
hydromulching to provide a temporary or permanent grass cover. The seed shall be Bahia, millet, rye, or other fast‐
growing grasses. Areas of  the site which will be paved will be  temporarily stabilized by applying  limerock subgrade 
until bituminous pavement can be applied.  

Permanent  Stabilization:   Disturbed portions of  the  site, where  construction  activities permanently  cease,  shall  be 
stabilized  with  sod,  seed  and  mulch,  landscaping,  and/or  other  equivalent  stabilization  measures  (e.g.,  rip‐rap, 
geotextiles)  immediately.   The sod shall  typically be Floratam or Bahia sod. Prior to seeding,  fertilizer or agricultural 
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limestone shall be applied to each area to be temporarily stabilized.   After seeding, each area shall be mulched with 
the mulch disked  into place.   Any  shoreline banks  created along  the on‐site  stormwater management  system  shall 
include  littoral  zones  constructed  on  slopes  consistent with  SFWMD,FDEP,  and  County  requirements  and  shall  be 
planted in native emergent or submergent aquatic vegetation. 

CONTROLS (Continued) 

Structural Practices 
Silt  fences or  silt  screens will be  installed prior  to  land  clearing  to protect water quality and  to  identify areas  to be 
protected  from  clearing  activities  and maintained  for  the  duration  of  the  project  until  all  soil  is  stabilized.  Floating 
turbidity barriers or other devices will be in place on flowing systems or in open water lake edges prior to initiation of 
earthwork and maintained for the duration of the project until all soil is stabilized. Turbidity resulting from construction 
dewatering will be managed using structural best management practices (BMPs) prior to discharge to receiving waters. 
Structural BMPs may include, but are not limited to, vegetated systems, detention systems (e.g., sedimentation basins), 
geotextiles, and other methods. Turbidity and other pollutants  from construction dewatering on  the Property will be 
reduced  to meet  the  levels  required  by  applicable  State Water Quality  Standards  and  as  required  by  the National 
Pollutant Discharge Elimination System  ("NPDES") general permit  for construction. Energy dissipaters  (such as  rip  rap 
and gravel beds) shall be  installed at the discharge point of pipes or swales if scouring is observed. Implementation of 
storm drain  inlet protection (such as gravel) to  limit sedimentation within the stormwater system. Grate  inlets can be 
covered with  filter  fabric material  until  stabilization.  The  installation  of  temporary  erosion  control  barriers will  be 
coordinated with the construction of the permanent erosion control features to the extent necessary to assure effective 
and continuous control of erosion and water pollution throughout the life of the construction phase. 

Wet detention lakes – runoff from the site will be directed to the proposed surface water management lakes after they 
are constructed. This will provide treatment of the runoff prior to discharging off site.  

Storm Water Management 
The proposed development will be designed such that the potential for offsite flooding of other private property will be 
mitigated.  This  will  primarily  be  accomplished  by maintaining  the  existing  conveyances  without  additional  control 
structures except for restoration efforts. Water management control will be accomplished primarily by structures off‐
line  from  these  conveyances. Off‐site discharges onto  the property will be properly  routed  around  and  through  the 
property  to  maintain  or  lessen  off‐site  flooding.  Open  stormwater  ponds  will  be  used  for  the  primary  volume 
attenuation  and wet  detention  of water  quality  in  accordance with  Best Management  Practices  as  outlined  in  the 
current Southwest Florida Basin Rule criteria of the SFWMD for water quality improvement. On‐site wetlands within the 
project  may  be  incorporated  into  the  stormwater  management  system.  Those  wetlands  outside  that  system  will 
continue  to  store and  transmit water as  they do  today except where modifications are made  to  facilitate hydrologic 
restoration.  The  stormwater  treatment will  include  a  backbone  system  consisting  of wet  detention  areas  and  dry 
detention  areas. Dry  detention  areas will  not  be  used  as  the  primary  detention/retention  component,  but may  be 
utilized  in  combination with wet detention/retention  facilities. Best Management Practices will  include  reduced  turf 
coverage, native  landscaping, created wetlands,  filter marshes, phyto‐zones, extended hydraulic  residence  times and 
increased flow paths. 

Design considerations will be given to ditch and swale slopes, where practicable, so that these facilities provide some 
additional water quality treatment prior to discharge. Treatment swales shall be planted with vegetation as reviewed 
and  approved  during  the  ERP  approval  process,  and  where  practicable,  landscape  islands  shall  accommodate  the 
detention of runoff. Design consideration will be given to the use of pervious construction materials for the surfaces of 
trails, walkways, and non‐vehicular travel ways. 

Upon  completion  of  the  overall  water  management  system,  any  areas  still  under  construction  will  use  Best 
Management Practices  including  inlet protection,  silt  fence,  stabilized overland  flow, a  spreader  swale, or any other 
suitable turbidity and erosion control devices to prevent the introduction of sediments or point discharge into the water 
management system.  
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The allowable discharge in a 25 year 3‐day design event will be:

Trout Creek West Branch II – 51.9 csm  

OTHER CONTROLS 

Waste disposal: 
Waste Materials: 

All waste materials will be collected and stored  in a trash dumpster which will meet all  local and State solid waste 
management  regulations.   All  trash and construction debris  from  the site will be deposited  in  this dumpster. The 
dumpster will be emptied as required due to use and/or State and local regulations, with the trash disposed of at the 
appropriate landfill operation.  No construction waste materials will be buried onsite. All personnel will be instructed 
regarding the correct procedure for waste disposal.  Notices stating these practices will be posted in the construction 
office trailer.  

Hazardous Waste: 

All hazardous waste materials will be disposed of  in  the manner  specified by  local or  State  regulation or by  the 
manufacturer. Site personnel will be instructed in these practices. 

Sanitary Waste: 

All sanitary waste will be collected  from  the portable units by a  local,  licensed, City of Fort Myers sanitary waste 
management contractor, as required by local regulation.  These portable units shall not be placed within the critical 
root zone of preserved trees, nor shall they be placed where they will impede sheet or channel flow of stormwater 
on the site. 

Offsite Vehicle 
Tracking: 
A  stabilized  construction  entrance will  be  provided  to  help  reduce  vehicle  tracking  of  sediments.    As  they  are 
completed, paved streets will be swept as needed to remove any excess muck, dirt, or rock tracked from the site. 
Dump trucks hauling material from the construction site will be covered with a tarpaulin. 

TIMING OF CONTROLS/MEASURES 

Installation of silt fence barriers (around wetlands) and stabilized construction entrance will be constructed prior to 
extensive clearing or grading of any other portions of the site.  Areas where construction activity temporarily ceases 
for more  than 21 days will be stabilized with a temporary seed and mulch within 14 days of  the  last disturbance. 
Once construction activity ceases permanently  in an area, that area will be  immediately stabilized with permanent 
sod, seed and mulch,  landscaping, and/or other equivalent stabilization measures (e.g., rip‐rap, geotextiles).   After 
the entire site is stabilized, the silt fence barriers can be removed. 

CERTIFICATION OF COMPLIANCE WITH FEDERAL, STATE, AND LOCAL REGULATIONS 

The  storm water  pollution  prevention  plan  reflects  the United  States  Environmental  Protection  Agency  and  the 
South Florida Water Management District  (SFWMD)  requirements  for  storm water management and erosion and 
sediment control, as established in the Chapter 40E‐4 FAC and Chapter 373 FS. 

MAINTENANCE/INSPECTION PROCEDURES 

Erosion and Sediment Control Inspection and Maintenance Practices 

These are the inspection and maintenance practices that will be used to maintain erosion and sediment controls. 

 All control measures will be inspected at least once each week and following any storm event of 0.5 inches or 
greater. 

 All measures will be maintained in good working order; if a repair is necessary, it shall be corrected as soon as 
possible, but in no case later than 7 days after the inspection. 

 Built up sediment will be removed from silt fence when it has reached one‐half the height of the fence. 

Exhibit No. 2.1
Application No. 171229-5

Page 3 of 10



 Silt fence will be inspected for depth of sediment, tears, to see if the fabric is securely attached to the fence 
posts, and to see that the fence posts are firmly in the ground. 

 Temporary seeding and permanent sodding and planting will be inspected for bare spots, washouts, and healthy 
growth. 

 A maintenance inspection report will be made after each inspection.  A copy of the report form to be completed 
by the inspector is attached. 

 The Owner will appoint one individual who will be responsible for inspections, maintenance and repair activities, 
and for completing the inspection and maintenance reports. 

 Personnel selected for inspection and maintenance responsibilities will receive training from the site 
superintendent. They will be trained in all the inspection and maintenance practices necessary for keeping the 
erosion and sediment controls used onsite in good working order. 

Non-Storm Water Discharge 

It is expected that the following non‐storm water discharges will occur from the site during the construction 
period: 

 Water from water line flushings. 

 Pavement wash waters (when no spills or leaks of toxic or hazardous materials have occurred). 

 Uncontaminated groundwater (from dewatering excavation). 

 All non‐storm water discharges will be directed to the storm water management facilities prior to discharge. 

INVENTORY FOR POLLUTION PREVENTION PLAN 

The materials or substances listed below are expected to be present onsite during construction: 

 Concrete 

 Detergents 

 Paints (enamel and latex) 

 Metal Studs 

 Asphalt 

 Fertilizers 

 Petroleum Based Products 

 Cleaning Solvents 

 Wood  

 Masonry Block 

 Clay or concrete bricks 

SPILL PREVENTION 

Material Management Practices 

The  following  are  the  materials  management  practices  that  will  be  used  to  reduce  the  risk  of  spills  or  other 
accidental exposure of materials and substances to storm water runoff. 

Good Housekeeping: 

The following good housekeeping practices will be followed onsite during the construction project: 

 An effort will be made to store only enough product required to do the job. 

 All materials stored onsite will be stored in a neat, orderly manner in their appropriate containers, and if 
possible, under a roof or other enclosure. 

 Products will be kept in their original containers with the original manufacturer’s label. 

 Substances will not be mixed with one another unless recommended by the manufacturer. 

 Whenever possible, all of a product will be used up before disposing of the container. 

 Manufacturers’ recommendations for proper use and disposal will be followed. 
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 The site superintendent will inspect to ensure proper use and disposal of materials onsite. 

Hazardous Products: 

These practices are used to reduce the risks associated with hazardous materials: 

 Products will be kept in original containers unless they are not resealable. 

 Original labels and material safety data will be retained; they contain important product information. 

 If surplus product must be disposed of, manufacturers’ or local and State recommended methods for proper 
disposal will be followed. 

Product Specific Practices 

The following produce specific practices will be followed onsite: 

Petroleum Products: 
All onsite vehicles will be monitored for  leaks and receive regular preventive maintenance to reduce the chance of 
leakage.   Petroleum products will be stored  in tightly sealed containers which will be clearly  labeled.   Any asphalt 
substances  used  onsite  will  be  applied  in  accordance  with  the manufacturer’s  recommendations  and  standard 
construction practices. 

Fertilizers: 
Fertilizers will be applied only in the minimum amounts recommended by the manufacturer.  Once applied, fertilizer 
will be worked into the soil to limit exposure to storm water. Storage will be in a covered shed. The contents of any 
partially used bags of fertilizer will be transferred to a sealable plastic bin to avoid spills. 

Paints: 
All containers will be tightly sealed and stored when not required for use. Excess paint will not be discharged to the 
storm sewer system but will be properly disposed of according to manufacturers’ instructions and/or state and local 
regulations. 

Spill Control Practices 

In addition to the good housekeeping and material management practices discussed in the previous sections of this 
plan, the following practices will be followed for spill prevention and cleanup. 

 Manufacturers’ recommended methods for spill cleanup will be clearly posted and site personnel will be 
made aware of the procedures and the location of the information and cleanup supplies. 

 Materials and equipment necessary for spill cleanup will be kept in the material storage area onsite.  
Equipment and materials will include‐‐but not be limited to‐‐rags, gloves, goggles, kitty litter, sand, and plastic 
and metal trash containers specifically for this purpose. 

 All spills will be cleaned up as soon as possible after discovery. 

 The spill area will be kept well ventilated and personnel will wear appropriate protective clothing to prevent 
injury from contact with a hazardous substance. 

 Spills of toxic or hazardous material will be reported to the appropriate state or local government agency, 
regardless of the size. 

 The spill prevention plan will be adjusted to include measures to prevent this type of spill from reoccurring 
and how to clean up the spill if there is another one.  A description of the spill, what caused it, and the cleanup 
measures will also be included. 

 The Contractor’s site superintendent will be responsible for the day‐to‐day site operations and will be the spill 
prevention and cleanup coordinator. He will designate at least two other site personnel who will receive spill 
prevention and cleanup training.  These individuals will each become responsible for a particular phase of 
prevention and cleanup.  The names of responsible spill personnel will be posted in the material storage area 
and in the office trailer onsite. 
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POLLUTION PREVENTION PLAN CERTIFICATION 

I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and 
evaluated the information submitted. Based on my inquiry of the person or persons who manage the system, or 
those persons directly responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for submitting 
false information, including the possibility of fine and imprisonment for knowing violations. 

Signed:     

Print Name:___________________________________________________  

 Title:_________________________________________________________   

Date: 

CONTRACTOR’S CERTIFICATION 

I certify under penalty of law that I understand the terms and conditions of the general National Pollutant Discharge 
Elimination  System  (NPDES) permit  that  authorizes  the  storm water discharges  associated with  industrial  activity 
from the construction site identified as part of this certification. 

Signature  For  Responsible for 

Date:

Date:

Date:

Date:
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CONSTRUCTION POLLUTION PREVENTION PLAN 
for 

 Babcock Ranch Phase 1A 
Inspection And Maintenance Report Form 

 (To be completed every 7 days and within 24 hours of a rainfall event of 0.5 inches or more) 

INSPECTOR:   DATE:   

INSPECTOR’S QUALIFICATIONS: 

Days since last rainfall:   Amount of last rainfall  inches 

STABILIZATION MEASURES 

Area Date Since 
Last Disturbed 

Date of Next 
Disturbance 

Stabilized? 
(yes / no) 

Stabilized 
With Condition 

Stabilized required: 

To be performed by:   on or before: 
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CONSTRUCTION POLLUTION PREVENTION PLAN 
for 

Babcock Ranch Phase 1A  
Inspection And Maintenance Report Form 

Structural Controls 

DATE:   

SILT FENCE BARRIER 

From To Is Silt Barrier in 
place? 

Is there evidence of 
washout or over-topping? 

Maintenance required for silt fence barrier: 

To be performed by:   on or before: 
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CONSTRUCTION POLLUTION PREVENTION PLAN 
for 

Babcock Ranch Phase 1A  
Inspection And Maintenance Report Form 

Structural Controls 

DATE:   

EARTHEN PERIMETER BERM 

From To Is berm stabilized ? Is there evidence of 
washout or over-topping? 

Maintenance required for perimeter berm: 

To be performed by:   on or before: 
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CONSTRUCTION POLLUTION PREVENTION PLAN 
for 

Babcock Ranch Phase 1A  
Inspection And Maintenance Report Form 

CHANGES REQUIRED TO THE POLLUTION PREVENTION PLAN: 

REASONS FOR CHANGES: 

I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered 
and evaluated the information submitted. Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the information, the information submitted is, 
to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for knowing 
violations. 

Signature  Date

Exhibit No. 2.1
Application No. 171229-5

Page 10 of 10



Urban Stormwater Management Plan
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URBAN STORMWATER MANAGEMENT PROGRAM
Babcock Ranch Community

October 26, 2016

1.1 Introduction

This document provides details of the Urban Stormwater Management Program

for the Babcock Ranch Community (BRC) in Charlotte and Lee Counties. This

Program discusses non-structural controls intended to improve the quality of

stormwater runoff by reducing the generation and accumulation of potential

stormwater runoff contaminants, along with significant structural components of

the primary stormwater treatment system. Although many of the methodologies

and procedures outlined in this document are general Best Management Practices

(BMPs) which can be useful in attenuating pollutants in many types of urbanized

settings, the implementation of these practices has been optimized to reflect the

unique character of the Babcock Ranch Community and the surrounding

hydrologic features. The following three principles will be applied in the

improvement of water quality through BMPs at the Babcock Ranch Community:

• Prevention Avoiding the generation of pollutants.

• Reduction Reducing or redirecting pollutants.

• Treatment Capturing and treating pollutants.

Program guidelines are provided in numbered sections: (2) Nutrient and Pesticide

Management; (3) Street Sweeping; (4) Solid Waste Management; (5) Surface

Water Management and Treatment System; (6) Water Quality Testing; (7)

Construction Activities; (8) Education; (9) Equestrian Pasture and Manure

Management; (10) Recreational Lake Use; (11) Created Wetlands; and (12)

Improvements External to Surface Water Management System. A discussion of

each of these activities is given in the following sections.

2.1 Nutrient and Pesticide Management

Nutrient and pesticide management consists of a series of practices designed to

manage the use of fertilizers and pesticides so as to minimize loss of these

compounds into surface water runoff and the resulting water quality impacts on

adjacent water bodies. Implementation of a management plan will also maximize

the effectiveness of the nutrients and pesticides that are applied.

Education will be provided and each property owner will commit themselves to

the practice of responsible and careful landscape design and maintenance of each
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lot to prevent contamination of surface waters. The guidelines included in this

section are intended to help property owners make educated environmental

choices regarding the maintenance of individual yards landscaped areas within the

community. These maintenance and management guidelines are meant to

promote an attractive neighborhood that preserves the health of adjacent

waterways and environmental features.

2.2 General Requirements

A landscape plan will be developed for each residence. The plan will be

comprehensive in nature and follow the landscape design guidelines established

by the permittee or its designee and will promote re-vegetation of each lot as

quickly as possible.

In accordance with Charlotte County Ordinance 2008-028 and Lee County

Ordinance 08-08, commercial applicators of fertilizers will complete a County

approved Best Management Practices (BMP) training program. Individual

employees working under the direction of a commercial applicator are exempt

from the educational requirements.

Only registered commercial applicators and individual lot owners are permitted to

apply chemicals within the property on a private lot. All chemical products will

be used in accordance with the manufacturer’s recommendations. The application

of any chemical product within ten (10) feet of any surface water including, but

not limited to,  ponds,  lakes,  drainage ditches or canals,  is  prohibited.  The use of

any chemical product in a manner that will allow waterborne entry of such

products into surface water is prohibited. This rule shall not apply to the use of

chemical agents, by certified lake management specialists, for the control of algae

and vegetation within the stormwater lakes or ponds and the mining lakes.

2.3 Nutrient Management Program

The most important aspect of the nutrient management program at the Babcock

Ranch Community is to reduce the migration of nutrients to surface or ground

water. Management and application of nutrients and fertilizers in the Babcock

Ranch Community will adhere to the following guidelines:

A. Timing  of   Application:   No   person   shall   apply   fertilizers

containing nitrogen and/or phosphorus to turf and landscape plants

during  the rainy season (July 1 through September 30 of each

calendar year).
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B. Fertilizer Content and Application Rate:

1. No phosphorus fertilizer shall be applied to turf and/or

landscape plants at application rates which exceed 0.25 lbs.

P2O5 /1,000 ft
2

per application nor exceed 0.50 lbs. P2O5

/1,000 ft
2

per year.

2. Fertilizers applied to turf and/or landscape plants shall

contain no less than fifty percent (50%) Slow Release

Nitrogen per Guaranteed Analysis Label.

3. Fertilizers should be applied to turf and/or landscape plants

at the lowest rate necessary.  No more than four (4) to six

(6) lbs. of nitrogen per 1,000 ft
2

shall be applied to any

turf/landscape area in any calendar year.

C. Impervious Surfaces: Fertilizer shall not be applied, spilled or

otherwise deposited on any impervious surfaces.   Any fertilizer

applied, spilled or deposited, either intentionally or

accidentally, on  any impervious surface shall be immediately

and completely removed.    Fertilizer released on an impervious

surface will be immediately  contained and either legally

applied to turf or any other legal site, or  returned to the

original or other appropriate container.

D. Buffer Zones: No fertilizer shall be applied in or within ten (10)

feet from the top of bank of any water body, seawall, designated

wetland or  wetland as defined by the Florida Department of

Environmental Protection (Chapter 62-340).

E. Mode of Application: Spreader deflector shields are required when

fertilizing by use of any broadcast or rotary spreaders.

Deflectors will be positioned such that fertilizer granules are

deflected away from all impervious surfaces and water bodies,

including wetlands.

F. Management of Grass Clippings and Vegetative Material: In no

case  shall any person wash, sweep or blow off grass clippings

and/or vegetative  material  into  stormwater  drains,  ditches,

conveyances, water bodies, roadways or impervious surfaces.

Exemptions:  Landscape
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The timing of applications, application rate provisions and other provisions set

forth in subsection 2.2 shall not apply to the following:

1. Newly established landscape plants for the first sixty (60) days

after installation or planting, provided documentation for newly

established turf and/or landscape plants is maintained and Florida

Green BMPs are followed to support exemption.

2. Vegetable gardens provided that they are not within fifteen (15)

feet of any water body and/or wetland.

3. Yard waste compost, mulches or other similar materials that are

primarily organic in nature and are applied to improve the physical

condition of the soil.

4. Reclaimed water used for irrigation (which may contain nitrogen

and phosphorus).

Exemptions:  Agriculture, Golf Courses, & Specialized Turf

The provisions set forth in 2.2 shall not apply to:

A. Bona fide farm operations as defined in the Florida Right to Farm

Act, Section 823.14, Florida Statutes, provides that fertilizers are

applied in accordance with the appropriate Best Management

Practices Manual adopted by the Department of Agricultural and

Consumer Services (DACS), Office of Agricultural Water Policy,

for the crop in question.

B. Other properties not subject to or covered under the Florida Right

to Farm Act, include pastures used for grazing livestock, provided

that fertilizers are applied in accordance with the appropriate Best

Management  Practices  Manual  adopted  by  the  DACS,  Office  of

Agricultural Water Policy, for the crop in question.

C. All golf courses provide that landscaping is done within the

provisions of the Florida Department of Environmental Protection

document “Best Management Practices for the Enhancement of

Environmental Quality on Florida Golf Courses, 2007”. Florida

Golf Course BMPs shall be followed when performing

landscaping on golf course practice and play areas.
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D. When performing landscaping on all other specialized turf,

Specialized Turf Managers shall use their best professional

judgment to apply the concepts and principles embodied in the

Florida Green BMPs, while maintaining the health and function of

their Specialized Turf areas.

2.4 Pest Management Program

Overall, an Integrated Pest Management (IPM) approach will be utilized in the

Babcock Ranch Community to manage pests. IPM will involve monitoring of

sites for pest related problems, determining when a problem needs attention and

taking the appropriate action with the least amount of environmental impact. The

IPM approach will maximize the use of biological controls, organic pest control

methods, insecticidal soaps, and fish beneficial to the lowering the environmental

impact of pest control.

Proper maintenance of plants and turf  areas will  minimize the ability of pests to

successfully attack landscaping. Select improved turf grasses which perform well

in specific areas and show a resistance to pest problems will be utilized. Practices

such as maintenance of proper soil nutrient levels, sound irrigation management

and proper mowing techniques will produce a high quality turf.

Pesticide selection is based on a risk assessment approach that strives to use only

pesticides that are based on effectiveness, not toxic to non-target species that act

quickly and degrade quickly, are not soluble and not persistent.

Materials will be applied strictly in accordance with label instructions, at labeled

rates, under appropriate environmental conditions (i.e., no spraying on windy days

or when rain is forecast), with a low-volume sprayer to reduce the possibility of

drift, and materials will be rotated as to use. This will deter the development of

resistant strains of pests which may require more frequent and/or higher rates of

pesticide applications. This approach includes six basic components as follows:

1. Monitoring of potential pest populations and their environment

2. Determining pest injury levels and establishing treatment

thresholds

3. Decision   making,   developing   and   integrating   all   biological,

cultural, and chemical control strategies
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4. Educating personnel on all  biological  and  chemical  control

strategies

5. Timing and spot treatment utilizing either the chemical, biological

or cultural methods

6. Evaluating the results of treatment

Additional general guidelines follow:

A. It is recommended that pesticides, fungicides, and herbicides be

used only in response to a specific problem and in the manner and

amount recommended by the manufacturer to address the specific

problem. Broad application of pesticides, fungicides and

herbicides as a preventative measure is strongly discouraged.

The use of pesticides, fungicides, or herbicides is limited to products that meet the

following criteria:

A. Consistent  with  the  USDA-NRCS  Soil   Rating   for   Selecting

Pesticides

B. Minimize  potential  for  leaching  into  groundwater  or  loss  from

runoff

C. EPA-approved

D. The half-life of products used shall not exceed seventy (70) days.

2.4 Irrigation BMPs

Properly irrigating turf grass and landscape areas will keep water in the root zone,

reduce excess application of water, and retain stormwater on site. The following

BMP items will be considered:

A. Let turf grass tell you when to water. Turf grass areas require

irrigation when it shows a wilt in the late afternoon for several

days or a week. Only irrigate in accordance with water

restrictions. Single-event timers can be integrated into sprinkler

systems, allowing conscientious decisions to be made each time

the irrigation system operates.
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B. Irrigate the turf grass just enough to replenish the root zone. This

depends on the type of spray heads, rotary heads typically require

longer intervals, provided that the heads are properly spaced.

C. Use a rain measuring device and turn off time clock if lawn has

received  ¾  inch  of  rain.  A  rain  gauge  is  a  useful  reminder  that

rainfall provides all the water a lawn requires most of the year in

Florida.

D. Add a rain shut-off device to sprinkler system or an in-ground

moisture sensor such as a tensiometer. Such a device or sensor

overrides the normally scheduled irrigation whenever sufficient

rain has occurred.

E. Use of licensed professionals will be encouraged for installation

and repairs to irrigation systems.

F. Lay  out  irrigation  systems  efficiently  to  attain  high  uniformity.

Use a pipe size large enough to keep pressure losses at a minimum,

and to help achieve uniformity. Establish separate zones for turf

and ornamental plants. Use drip or micro irrigation for shrubs and

bedded plants. Place rotary heads and spray heads in separate

zones. Make sure that all sprinklers are placed as closely as

recommended in manufacturers’ specifications. This normally

requires that the radius covered by one sprinkler head should just

barely reach the adjoining sprinkler heads.

2.5 Vegetation Management

The following guidelines shall be considered in the design and implementation of

the landscape plan:

A. In public areas (owned and maintained by the permittee or

designee, including right-of-way), at least 90% of all trees and

shrubs used in landscaping shall be indigenous to Florida.

B. In privately owned areas at least seventy five percent (75%) of the

total number of required trees and shrubs used in landscaping will

be indigenous to Florida.

C. Primary Greenways shall be planted only with plant species

indigenous to Florida.
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D. Plant material used for re-vegetation will conform to the standards

for Florida Number 1,  or better as given in Grades and Standards

for Nursery Plants (1998 or latest), and Grades and Standards for

Nursery Plants, part II, Florida Department of Agriculture and

Consumer Services, Tallahassee, Florida.

E. When installing plants, take into account the plant’s needs with

respect to soils, sunlight, drainage and space requirements.

F. Mow at the recommended height for the grass species.

G. Practice “grass cycling”, or mulching by leaving clippings on the

ground. This helps to return nutrients to the soil.

H. Make sure grass clippings do not blow into water bodies or onto

impervious surfaces such as driveways, sidewalks, or street curbs.

I. Properly prune trees at least annually to reduce storm-generated

leaf and limb debris.

3.0 Street Sweeping

This practice involves sweeping and vacuuming the primary streets to remove dry

weather accumulation of pollutants, especially particulate matter, before wash-off

of these pollutants can occur during a storm event. This practice reduces the

potential for pollution impacts on receiving water bodies by removing particulate

matter and associated chemical constituents. Although street cleaning operations

are frequently conducted primarily for aesthetic purposes, the primary objective

of the street sweeping program for the Babcock Ranch Community is to improve

the quality of stormwater runoff generated from impervious traffic areas. Street

sweeping activities can be particularly effective during periods of high leaf fall by

removing solid leaf material and the associated nutrient loadings from roadside

areas where they could easily become transported within stormwater flow.

Street sweeping operations will be performed in the Babcock Ranch Community

at  a  minimum frequency  of  one  event  every  three  months,  or  more  frequently  if

needed. Street sweeping will be performed by a vacuum-type sweeping device.

Sweeping activities during each event will include all primary street surfaces.

Proper disposal of the collected solid residual will be the responsibility of the

street sweeping vendor.
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4.0 Solid Waste Management

In general, solid waste management involves issues related to the management

and handling of urban refuse, litter and leaves that will minimize the impact of

these constituents as water pollutants.

Maintenance of adequate sanitary facilities for temporarily storing refuse on

private premises prior to collection is considered the responsibility of the

individual property owner. Local requirements for refuse collection will be

brought  to  the  attention  of  every  property  owner  at  closing  for  the  sale  of  the

property. Information will be distributed as necessary stating specifications for

containers, separation of waste by type including recyclables, where to place

containers prior to collection, and established collection schedules.

Horticultural waste, including grass clippings, may become direct water pollutants

when they are allowed to accumulate in swales and street gutters. All property

owners will receive educational materials that address proper disposal of

horticultural waste to minimize water quality impacts.

5.1 Surface Water Management and Treatment System

The surface water management system for the Babcock Ranch Community is

designed to treat surface water generated pollutants prior to discharge off-site.

The overall goal is to manage water on-site so that water runs off at a rate

no greater than it did in its pre-development state, and the post-

development run-off water quality is equal to or exceeds the pre-

development runoff water quality.

General Guidelines and Recommendations Considered:

A. Plan for the protection or enhancement of soils and vegetation to

improve absorption, retention, and infiltration of precipitation,

thereby minimizing runoff.

B. Design grading and plan layout to capture and slow runoff.

C. Plan for landscape-based water treatment methods such as dry

wells and vegetated swales, vegetated filter strips, and infiltration

facilities such as retention basins.

D. Consider alternatives to curb and gutter systems.
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E. Plan landscaped and aquascaped stormwater treatment detention

systems in series to store and treat stormwater while

simultaneously providing irrigation water, wildlife habitat and

passive recreation areas.

F. Maintain or enhance infiltration to reach target water balance

conditions. Water that is not intercepted or used by vegetation can

be absorbed into the soil where it is stored for percolation into the

water table.

G. Encourage rain garden or rainwater catchment areas that filter

rainwater and increases groundwater recharge by infiltrating excess

water.

H. Maintain and enhance vegetation, which protects soils structure

and ensures water can percolate into the soil or into groundwater.

I. Encourage pervious or semi-pervious surfaces that allow water to

infiltrate soil.

J. Encourage restoring infiltration capacity and reducing compaction

of soils by breaking up compaction, adding organic matter, and

planting vegetation.

The operating entity will create an education program for its employees and

contractors. The program will educate participants on how the surface water

management system functions and potential deficiencies in the system they should

look for and report while performing other tasks around the community.

Deficiencies will include but are not limited to erosion, clogged pipes, clogged

control structures and obstructed swales, gutters or inlets.

Operational details and maintenance requirements of the various system

components are given in the following sections.

5.2 Wet Detention Lakes and Lake Interconnect Pipes

The basic element of the surface water management system consists of a series of

interconnected wet detention ponds that provide surface water treatment through a

variety  of  physical,  biological,  and  chemical  processes.  A  wet  detention  pond

acts similar to a natural lake by temporarily detaining surface water runoff,

allowing  opportunities  for  treatment  processes  to  occur,  prior  to  controlled
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discharge of the treated water through the outfall structure. Pollutant removal

processes in wet detention systems occur during the dormant periods between

storm events. Significant removal processes include gravity settling of particulate

matter; biological uptake of nutrients and other ions by aquatic plants, algae and

microorganisms; along with natural chemical processes.

Maintenance of the wet detention ponds will consist of an annual inspection and

after a 25 year 3 day storm event. During each inspection, the following items

will be reviewed and corrected as necessary:

A. Inspect the outfall structure and orifices to ensure free-flowing

conditions and overall engineering stability of the outfall system.

B. Review the banks of the lakes and canals to ensure proper side

slope stabilization and inspect for signs of excessive seepage that

may indicate areas of excessive groundwater flow and possible

subsurface channeling.

C. Physically evaluate each of the lakes and canals for evidence of

excessive sediment accumulation or erosion.

D. Inspect the planted aquatic vegetation in the littoral zone to ensure

that the desired vegetation species, percent coverage, and density

are maintained.

At the completion of the inspections, a written inspection report will be prepared,

listing any deficiencies that need to be addressed or corrected by the managing

entity.

5.3 Surface Water Inlets, Pipes and Culverts

The grates should be unobstructed and the bottom, inside the inlet, should be

clean. Check for any accumulation of sediment, trash such as garbage bags, or

debris in the culverts connecting these inlets. Flushing out with a high-pressure

hose may clean some sediment. Any noted blockage (due to a possible

obstruction, or broken pipe, etc.) should prompt further investigation. Crushed or

corroded culverts should be replaced with new ones of the same size.

Accumulated sediment will be removed from catch basins on a regular basis to

prevent clogging.

Exhibit No. 2.2
Application No. 171229-5
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5.4 Swales and Grassed Water Storage Areas

These provide for conveyance and/or above-ground (or surface) storage of

stormwater. With age, these areas usually fill in with vegetation and sediment.

Swales may need to be re-graded and/or re-vegetated. Inspections and debris

removal will  occur at  least  bi-annually.  It  is  a good idea to compare the existing

slope  and  dimensions  of  the  swale  with  the  permitted  design  plans  prior  to  the

removal of excess sediment or re-grading. Areas that show erosion should be

stabilized with appropriate material such as sod, planting, rock, sand bags, or

other synthetic geotextile material.

Regular mowing of turf grass swales is essential. These areas also improve water

quality by catching sediment and assimilating nutrients, and recharge the

underground water table. Remove any undesirable exotic vegetation. Culverts

underneath driveways should be checked for blockage, and, if necessary, flushed

with a high-pressure hose. After a storm, swales may remain wet for an extended

period of time.  This is normal and the water will recede gradually.

5.5 Ditches or Canals

Fill material, horticultural waste, clippings and vegetation, sediment, trash,

appliances, garbage bags, shopping carts, tires, cars, etc. should be completely

removed. Verify to make sure there are no dead trees or any type of obstructions

which could block the drainage flow way.

Maintenance, cleaning and excavation will be limited to the same depth, width

and side slope as approved in the current permit. Provisions are to be made to

prevent any downstream silting or turbidity. Disposal of all removed material

will be done properly so that it won’t affect any other water storage or

conveyance system, environmental area, or another owner’s property.

5.6 Outfall Structure

The outfall structure should be routinely inspected to determine if any

obstructions are present or repairs are needed. Trash or vegetation impeding

water flow through the structure should be removed. Structures will have a

“baffle” or trash collector to prevent flow blockage and that may also aid in

holding back any floating oils from moving downstream. Elevations and

dimensions should be verified annually with all current permit information.

Periodic inspections should then be regularly conducted to make sure these

structures maintain the proper water levels and the ability to discharge.

Exhibit No. 2.2
Application No. 171229-5
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5.7 Earthen Embankments (Dikes and Berms)

Check for proper elevations, width and stabilization. Worn down berms and

rainfall-created washouts should be immediately repaired, compacted and

stabilized.

5.8 Rainwater Catchment Devices and Bioretention

The stormwater management program for the Babcock Ranch Community will be

encouraged to be designed to treat stormwater prior to discharge. Various

rainwater catchment devices and bioretention may be integrated into designated

portions of the design. Bioretention is the holding of stormwater runoff in areas

that function as soil and plant-based filtration devices that remove pollutants

through a variety of physical, biological, and chemical treatment processes.

Ways to capture and store stormwater may include:

• Exfiltration trenches

• Rainwater islands

• Cisterns

• Rain barrels

• Bottomless planter boxes designed to capture runoff from buildings

• Green roofs & walls

• Balcony planter boxes

6.0 Construction Activities

A  Stormwater  Pollution  Prevention  Plan  (SWPPP)  has  been  prepared  for

construction activities to minimize activities contamination that may be caused by

erosion and sedimentation during the construction process. The plan includes

provisions related to soil stabilization, structural erosion controls, waste collection

disposal, offsite vehicle tracking, spill prevention and maintenance and inspection

procedures.

8.1 Education

A community education plan may be implemented to help inform residents of

practices that reduce sources of potential pollutants in runoff and encourage them

to become part of the solution.  An education program may be designed to inform

Exhibit No. 2.2
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residents about alternatives to pesticide use. The education plan may consist of

the following:

A. Public surveys to asses use of toxic materials, disposal practices,

and overall environmental awareness.

B. Consistent messages using a mission statement, logo, and tag line.

C. Products such as pamphlets, guidebooks, press releases, or

classroom library displays.

D. Public outreach activities such as having a field day where a local

water quality expert comes to a community to demonstrate ways of

reducing pollution.

E. Neighborhood programs, such as the following:

• Distributing toxics checklist for meeting household

hazardous waste regulations.

• Producing displays and exhibits for school programs.

• Creating volunteer opportunities such as water quality

monitoring.

• Conducting awards ceremonies for specific neighborhood

or property owner projects.

• Workshops.

• Community demonstration areas.

9.1 Equestrian Pasture and Manure Management
Equestrian uses within the development areas will be managed to insure

the protection of the surface water management system and water quality.

Pen raised pigs, hogs and cattle will not be raised in the development

areas. The related equestrian Best Management Practices (BMPs) that

will be encouraged are:

A. Where   appropriate,   consider   subdividing   large   pastures   into

smaller ones.

B. Maintain grass on pastures by rotating grazing areas, and make

sure there is a (livestock drinking) water source for each pasture.

Exhibit No. 2.2
Application No. 171229-5
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C. Discourage overgrazing, which occurs when 50% or more of the

plant has been removed at one time. This causes a stoppage of root

growth and reduces grass production.

D. Confine animals for a portion of the day to prevent overgrazing.

E. Allow rest periods and use a high-intensity short duration grazing

technique to rejuvenate poor pasture.

F. Mow regularly to encourage grass and reduce weeds. (1 year of

seeds are 7 years of weeds).

G. Allow pasture grass to reach 6 inches in height before grazing and

remove animals when 3 inches height remains.

H. Mow pastures to a uniform 3 inches height after grazing to

stimulate equal growth of all plants.

I. Remove manure from stalls daily. Do not allow excess manure to

accumulate in paddocks, corrals, or pens.

J. Transport manure to the biosolids composting and treatment area

of the wastewater plant on site, or alternatively, spread manure on

pastures at  allowable  rates,  using  a  spreader  designed  for  the

purpose.

K. Drag as needed to aerate the manure with soil to encourage pasture

growth

• Do  not  over-apply  manure. Contact  the  local  County

Extension Agent to determine allowable agronomic rate.

• Do not use a manure spreader within 10 feet of canals or

roadways.

L. Maintain good de-worming procedures for livestock to prevent

parasites and worm eggs in manure that will be reapplied to

pastures.

M. Compost manure to create topsoil/fertilizer.

N. Create two manure piles; one active, one dormant.

Exhibit No. 2.2
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O. Position manure piles away from canals/roads/neighboring

residences, plot lines.

P. Utilize composted manure on lawns, gardens, or pastures as

fertilizer.

Q. Create compost piles or containment areas away from canals,

roads, and neighboring residences.

R. Compost  piles  should  be  enclosed  by  a  border  at  least  8  inches

high and covered with an impervious surface to prevent leaching

(such as a sheet of plastic).

S. Arrange a manure pick up service, or arrange times for neighbors,

gardeners, and nurseries to collect composted manure.

T. Grading of the pasture will be based on SFWMD requirements,

and all other applicable federal, state and local regulatory

requirements, and will be designed by a State of Florida registered

Professional Engineer to meet discharge rate and water quality

regulatory criteria.

10.1 Recreational Lake Use

Some of the lakes that allow limited recreational purposes, such as boating,

fishing, and swimming, will not be used to provide primary water quality

treatment (first inch or 2.5 inches times percent impervious, whichever is greater,

then  times  1.5)  from  any  development.  These  lakes  will  be  used  for  attenuation

and conveyance of runoff to the ultimate outfall. These lakes will be posted with

regulations.

All lake access will be controlled by the permittee, or its designee.

Swimming:

• Limited to specific areas.   Strict adherence to all federal,

state, and local requirements.

• Prohibited in lakes used for stormwater treatment.

Fishing:

• Allowed in all lakes.

Exhibit No. 2.2
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• Limited to catch and release in lakes used for stormwater

treatment.

Boating:

• Limited to electric, sail, or paddle with exception of law-

enforcement, emergency and rescue uses.

• Combustion engines (gasoline or other fuels) prohibited.

• Water craft moving and launching areas will be designed to

minimize bottom disturbance and turbidity.

• Water  craft  operations  will  be  included  in  community

educational programs.

11.1 Created Wetlands

Created wetlands provide additional polishing of treated surface water runoff

through absorption, plant uptake, filtration, volatilization, precipitation, and

microbial decomposition. They are designed to simulate the water quality

improvement functions of natural wetlands to treat and contain surface water

runoff pollutants and decrease nutrient loadings down stream.

The following will be considerations in the Babcock Ranch Community Wetland

Creation Program:

A. To improve the performance of the created wetlands, and where it

is feasible, reuse existing organic soils from excavation of

impacted wetlands in the construction of the created wetlands.

B. Include a trained professional for the design, inspection of the

construction, and the setting up of the maintenance plans.

C. Inspect plant communities, sediment accumulations, and discharge

structures annually.

D. Slope control and removal of excessive sediment.

E. Removal of trash, debris, and nuisance species.

F. Supplemental plantings, as determined through annual inspections.

G. Harvest plant material from the constructed wetlands as needed to

prevent overcrowding and plant die-off.

Exhibit No. 2.2
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Actual maintenance needs are system specific, and vary depending on location,

soil  types,  and  amount  and  quality  of  water  flowing  through the  system,  among

other variables. An inspector will assess the need for maintenance on a bi-annual

basis. The assessment will address erosion, vegetation status, and sediment

accumulation, at the time of inspection any litter or debris will be removed from

the  system.  Additionally,  sites  will  be  visited  following  major  storm  events  to

remove litter and debris to ensure proper water flow.

Vegetated systems require dense stands of healthy vegetation to adequately

remove nutrients and stabilize sediments. At times harvesting of excess

vegetation will be required to remove stored nutrients from the system. Exotic

vegetation will be removed when present, and replanting will occur when die-offs

threaten the functionality of the system. These tasks will be addressed as needed,

but are expected to be completed at least annually.

Although sediment removal will be conducted as needed, it is not expected to be

an annual need. Most BMPs require sediment removal at the most on a 5-year

cycle

12.0 Improvements External to Surface Water Management System

Trails and shelters will be routinely inspected to determine if any obstructions are

present or repairs are needed. Washouts will be repaired and obstructions

removed.

Trash and debris will be removed on a regular basis.

Fertilizer will not be applied in natural areas external to the Water Management

System. Existing farm fields will continue to practice their agricultural BMPs in

accordance with the current surface water management permit.

Exhibit No. 2.2
Application No. 171229-5
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT 
ENVIRONMENTAL RESOURCE 

PERMIT MODIFICATION NO. 36-03133·P 
DATE ISSUED: MARCH 1.2010 

FOIUf .0151 

hv. 07/0' 

PERMITTEE:	 FLORIDA DEPARTMENT OF TRANSPORTATION BABCOCK PROPERTY HOLDINGS, LLC 
(STATE ROAD 31) (STATE ROAD 31) 
801 N BROADWAY AVENUE, 17837 MURDOCK CIRCLE, 
BARTOW, FL 33831-1249 PORT CHARLOTTE, FL 33948 

ORIGINAL PERMIT ISSUED:	 OCTOBER 1, 1996 

ORIGINAL PROJECT DESCRIPTION:THE RESURFACING, WIDENING AND PAVING OF 5 MILES OF SR 31 FROM SR 80 TO THE 
CHARLOTTE COUNTY LINE, INCLUDING THE EXTENSION OF 6 EXISTING CULVERTS. 

APPROVED MODIFICATION:	 CONSTRUCTION AND OPERATION OF A SURFACE WATER MANAGEMENT SYSTEM 
SERVING 254.60 ACRES OF A ROADWAY PROJECT KNOWN AS STATE ROAD 31 WITH 
DISCHARGE INTO OWL CREEK VIA PROPOSED CONVEYANCE SWALE. 

PROJECT LOCATION: LEE COUNTY, 
CHARLOTTE COUNTY, SECTION 19,30,31 TWP 42S RGE 26E 

PERMIT DURATION: See Special Condition No:1. See attached Rule 40E-4.321, Florida Administrative Code. 

This Permit Modification is approved pursuant to Application No. 081217-1, dated December 17, 2008. Permittee agrees to hold and save 
the South Florida Water Management District and its successors harmless from any and all damages, claims or liabilities which may arise by 
reason of the construction, operation, maintenance or use of activities authorized by this Permit. This Permit is issued under the provisions 
of Chapter 373, Part IV, Florida Statutes (F.S.), and the Operating Agreement Concerning Regulation Under Part IV, Chapter 373 F.S., 
between South Florida Water Management District and the Department of Environmental Protection. Issuance of this Permit constitutes 
certification of compliance with state water quality standards where necessary pursuant to Section 401, Public Law 92-500, 33 USC Section 
1341, unless this Permit is issued pursuant to the net improvement provisions of Subsections 373.414(1)(b), F.S., or as otherwise stated 
herein. 

This Permit Modification may be revoked, suspended, or modified at any time pursuant to the appropriate prOVisions of Chapter 373, F.S., 
and Sections 40E-4.351 (1), (2) and (4), Florida Administrative Code (FAC.). This Permit Modification may be transferred pursuant to the 
appropriate provisions of Chapter 373, F.S. and Sections 40E-1.61 07(1), and (2), and 40E-4.351 (1), (2), and (4), F.A.C. 

All specifications and special and limiting/general conditions attendant to the original Permit, unless rescinded by this or previous 
modifications, remain in effect. 

This Permit Modification shall be subject to the General Conditions set forth in Rule 40E-4.381, F.A.C The Application, and the Individual 
Environmental Resource Permit Staff Report, including all conditions, and all plans and specifications incorporated by reference, are a part 
of this Permit Modification. All activities authorized by this Permit Modification shall be implemented as set forth in the plans, specifications, 
and performance criteria as set forth and incorporated in the Individual Environmental Resource Permit Staff Report. Within 30 days after 
completion of construction of the permitted activity, the Permittee shall submit a written statement of completion and certification by a 
registered professional engineer or other appropriate individual, pursuant to the appropriate provisions of Chapter 373, F.S. and Sections 
40E-4.361 and 40E-4.381, F.A.C. 

In the event the property is sold or otherwise conveyed, the Permittee will remain liable for compliance with this Permit until transfer is 
approved by the District pursuant to Rule 40E-1.6107, FAC. 

SPECIAL AND GENERAL CONDITIONS ARE AS FOLLOWS: 
SEE PAGES 2 - 4 OF 7 (24 SPECIAL CONDITIONS). 

SEE PAGES 5 - 7 OF 7 (19 GENERAL CONDITIONS). 

SOUTH FLORIDA WATER MANAGEMENT 
DISTRICT, BY ITS EXECUTIVE DIRECTOR 

On ORIGINAL SIGNED BY 

By ELIZABETH VEGUILLA 
DEPUTY CLERK 

SOUTH FLORIDA WATER MANAGEMENT DISTRICT 

PAGE 1 OF	 7 
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SPECIAL CONDITIONS 

1.	 The construction phase of this permit shall expire on March 1, 2015. 

2.	 Operation of the surface water management system shall be the responsibility of FLORIDA DEPARTMENT OF 
TRANSPORTATION. Operation of the BRC Mitigation Area E shall be the responsibility of BABCOCK RANCH 
COMMUNITY INDEPENDENT SPECIAL DISTRICT (BRCISD). 

3.	 Discharge Facilities: 

Basin: 100
 
1-3" W X 6" H RECTANGULAR ORIFICE with invert at elev. 14' NAVD 88.
 
Receiving body: Owl Creek via proposed conveyance swale
 
Control elev : 14 feet NAVD 88. /14 FEET NAVD 88 DRY SEASON.
 

Basin: 200
 
1-10.5" W X 3.5" H RECTANGULAR ORIFICE with invert at elev. 21' NAVD 88.
 
Receiving body: Owl Creek via proposed conveyance swale
 
Control elev: 21 feet NAVD 88. /21 FEET NAVD 88 DRY SEASON.
 

Basin: 300
 
1-3" W X 6.5" H RECTANGULAR ORIFICE with invert at elev. 24' NAVD 88.
 
Receiving body: Owl Creek via proposed conveyance swale
 
Control elev : 24 feet NAVD 88. /24 FEET NAVD 88 DRY SEASON.
 

Basin: 400
 
1-4" W X 4.5" H RECTANGULAR ORIFICE with invert at elev. 25' NAVD 88.
 
Receiving body: Owl Creek via proposed conveyance swale
 
Control elev : 25 feet NAVD 88. /25 FEET NAVD 88 DRY SEASON.
 

Basin: 500
 
1-3" dia. CIRCULAR ORIFICE with invert at elev. 25' NAVD 88.
 
Receiving body: Owl Creek via proposed conveyance swale
 
Control elev: 25 feet NAVD 88. /25 FEET NAVD 88 DRY SEASON.
 

Basin: 600
 
1-4.3" W X 4" H RECTANGULAR ORIFICE with invert at elev. 25' NAVD 88.
 
Receiving body: Owl Creek via proposed conveyance swale
 
Control elev : 25 feet NAVD 88. /25 FEET NAVD 88 DRY SEASON.
 

Basin: 700
 
1-5.4" W X 4.5" H RECTANGULAR ORIFICE with invert at elev. 26' NAVD 88.
 
Receiving body: Owl Creek via proposed conveyance swale
 
Control elev : 26 feet NAVD 88. /26 FEET NAVD 88 DRY SEASON.
 

Basin: 800
 
1-2.2" W X 6" H RECTANGULAR ORIFICE with invert at elev. 26.5' NAVD 88.
 
Receiving body: Owl Creek via proposed conveyance swale
 
Control elev : 26.5 feet NAVD 88. /26.5 FEET NAVD 88 DRY SEASON.
 

4.	 The permittee shall be responsible for the correction of any erosion, shoaling or water quality problems that result from 
the construction or operation of the surface water management system. 

5.	 Measures shall be taken during construction to Insure that sedimentation and/or turbidity violations do not occur in the 



PERMIT NO: 36-03133-P 

PAGE 3 OF 7 

receiving water. 

6.	 The District reserves the right to require that additional water quality treatment methods be incorporated into the 
drainage system if such measures are shown to be necessary. 

7.	 Lake side slopes shall be no steeper than 4:1 (horizontal:vertical) to a depth of two feet below the control elevation. 
Side slopes shall be nurtured or planted from 2 feet below to 1 foot above control elevation to insure vegetative growth, 
unless shown on the plans. 

8.	 Facilities other than those stated herein shall not be constructed without an approved modification of this permit. 

9.	 A stable, permanent and accessible elevation reference shall be established on or within one hundred (100) feet of all 
permitted discharge structures no later than the submission of the certification report. The location of the elevation 
reference must be noted on or with the certification report. 

10.	 The permittee shall provide routine maintenance of all of the components of the surface water management system in 
order to remove all trapped sediments/debris. All materials shall be properly disposed of as required by law. Failure to 
properly maintain the system may result in adverse flooding conditions. 

11.	 This permit is issued based on the applicant's submitted information which reasonably demonstrates that adverse water 
resource related impacts will not be caused by the completed permit activity. Should any adverse impacts caused by 
the completed surface water management system occur, the District will require the permittee to provide appropriate 
mitigation to the District or other impacted party. The District will require the permittee to modify the surface water 
management system, if necessary, to eliminate the cause of the adverse impacts. 

12.	 The permittee acknowledges, that pursuant to Rule 40E-4.1 01 (2), FAC., a notice of Environmental Resource or 
Surface Water Management Permit may be recorded in the county public records. Pursuant to the specific language of 
the rule, this notice shall not be considered an encumbrance upon the property. 

13.	 If prehistoric or historic artifacts, such as pottery or ceramics, stone tools or metal implements, dugout canoes, or any 
other physical remains that could be associated with Native American cultures, or early colonial or American settlement 
are encountered at any time within the project site area, the permitted project should cease all activities involving 
subsurface disturbance in the immediate vicinity of such discoveries. The permittee, or other designee, should contact 
the Florida Department of State, Division of Historical Resources, Review and Compliance Section at (850) 245-6333 or 
(800) 847-7278, as well as the appropriate permitting agency office. Project activities should not resume without verbal 
and/or written authorization from the Division of Historical Resources. In the event that unmarked human remains are 
encountered during permitted activities, all work shall stop immediately and the proper authorities notified in accordance 
with Section 872.05, Florida Statutes. 

14.	 Minimum road crown elevation: 
Basin: 100 - 17.00 feet NAVD 88. 
Basin: 200 - 24.00 feet NAVD 88. 
Basin: 300 - 27.00 feet NAVD 88. 
Basin: 400 - 28.00 feet NAVD 88. 
Basin: 500 - 28.00 feet NAVD 88. 
Basin: 600 - 28.00 feet NAVD 88. 
Basin: 700 - 29.00 feet NAVD 88. 
Basin: 800 - 29.50 feet NAVD 88. 

15.	 Endangered species, threatened species and/or species of special concern have been observed onsite and/or the 
project contains suitable habitat for these species. It shall be the permittee's responsibility to coordinate with the Florida 
Fish and Wildlife Conservation Commission and/or the U.S. Fish and Wildlife Service for appropriate guidance, 
recommendations and/or necessary permits to avoid impacts to listed species. 
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16.	 Prior to the commencement of construction, the permittee shall conduct a pre-construction meeting with field 
representatives, contractors and District staff. The purpose of the meeting will be to discuss construction methods and 
sequencing, including [type and location of turbidity and erosion controls to be implemented during construction, 
mobilization and staging of contractor equipment, phasing of construction, methods of vegetation clearing, construction 
dewatering if required, ownership documentation for eminent domain authority, coordination with other entities on 
adjacent construction projects, wetland/buffer protection methods, endangered species protection with the permittee and 
contractors. The permittee shall contact District Environmental Resource Compliance staff from the Lower West Coast 
Service Center at (239) 338-2929 to schedule the pre-construction meeting. 

17.	 A Water Use Permit must be obtained should construction of the project require dewatering. If during construction, it is 
determined that dewatering is needed then construction shall cease and a dewatering permit will be obtained as 
indicated on the construction plans unless the work is exempt pursuant to Chapter 40E-2.051 FAC. 

18.	 A permit modification will be required if there are any changes to the related permit for the Babcock Ranch Community 
(App. No. 070330-5/Pending Permit No. 08-00004-S-05) that will affect the State Road 31 project or the mitigation 
thereof. 

19.	 The construction of the first phase of the Babcock Ranch Community (App. No. 070330-5/Pending Permit No. 08
00004-8-05) including mitigation work in Mitigation Area E shall be completed prior to or concurrently with wetland 
impacts associated with this project. To offset the 8.60 acres of direct wetland impacts and 14.62 acres of 100% 
secondary wetland impacts for this project, 16.07 credits of offsite mitigation conducted within the BRC Mitigation Area 
E is proposed. The 16.07 credits of mitigation at Mitigation Area E will be for the enhancement and preservation of 
wetlands and uplands. 

20.	 Under Permit Number 08-00004-8-05, Application Number 070330-5, the conveyance swale, located on the east side 
of State Road 31 is proposed to be constructed. This conveyance swale is designed to receive the anticipated flows 
associated with the current improvements. This conveyance swale shall be constructed and operational prior to 
commencement of any construction authorized in this application (Permit No. 36-03133-P / Application No. 081217-1). 

21.	 The exhibits and special conditions in this permit apply only to this application. They do not supersede or delete any 
requirements for other applications covered in Permit NO.36-03133-P unless otherwise specified herein. 

22.	 Prior to the commencement of construction, the perimeter of protected wetland/buffer zones shall be staked/roped/silt 
fenced to prevent encroachment into the protected areas. Using Global Positioning System (GP8) technology, the 
perimeter of the preserve area(s) shall be identified for future reference. The data shall be differentially corrected and 
accurate to less than a meter (+/- one meter or better). Electronic copies of the GPSdata shall be provided to the 
District's Environmental Resource Compliance staff in accordance with Exhibit 3.1. The permittee shall notify the 
District's Environmental Resource Compliance staff in writing upon completion of staking/roping/silt fencing and 
schedule an inspection of this work. The staking/roping/silt fencing shall be subject to District staff approval. The 
permittee shall modify the staking/roping/silt fencing if District staff determines that it is insufficient or is not in 
conformance with the intent of this permit. Staking/roping/silt fencing shall remain in place until all adjacent construction 
activities are complete. 

23.	 The following exhibits for the permit are incorporated by reference herein and are located in the permit file. In addition, 
these exhibits can be viewed on the District's ePermi!ting website under this application number. 

Exhibit No. 2.0 Pages 10 to 257 of 257 - Plans of Proposed State Road 31 Improvements. 

24.	 Prior to construction of future phases (six-lane widening), a permit modification will be required. Plans and calculations 
shall be submitted to demonstrate compliance with the land use and site grading assumptions made in this application. 



FINAL APPROVED BY
 
EXECUTIVE DIRECTOR
 

MARCH 1,2010
 
Last Date For Agency Action: March 9, 2010 

INDIVIDUAL ENVIRONMENTAL RESOURCE PERMIT STAFF REPORT 

Project Name: State Road 31 

Permit No.: 36-03133-P
 

Application No.: 081217-1 070330-5 ERP Related
 

Application Type: Environmental Resource (Construction/Operation Modification)
 

Location: Lee County,
 
Location: Charlotte County, S19,30,311T42S/R26E 

Permittee: Florida Department Of Transportation 
Babcock Property Holdings, L1c 

Operating Entity: Florida Department Of Transportation 
Babcock Ranch Community Independent Special District (Brcisd) For Brc Mitigation 
Area E 

Project Area: 254.60 acres 

Project Land Use: Roadway 

Drainage Basin: TIDAL CALOOSAHATCHEE Sub Basin: OWL CREEK 

Receiving Body: Owl Creek via proposed conveyance swale Class: CLASS III 

Special Drainage District: NA 

Total Acres Wetland Onsite: 18.46 

Total Acres Impacted Onsite : 8.60 

Conservation Easement To District: No 
Sovereign Submerged Lands: No 

PROJECT PURPOSE: 

This application is a request for a modification to an Environmental Resource Permit authorizing 
construction and operation of a surface water management system serving 254.60 acres of a roadway 
project known as State Road 31 with discharge into Owl Creek via proposed conveyance swale. 

App.no.: 081217-1 Page 1 of 19 



PROJECT EVALUATION: 

PROJECT SITE DESCRIPTION: 

The 254.60 acre roadway site, known as State Road 31 (SR 31) from County Road 78 (North River Road) 
to Hercules Grade Road, in Charlotte and Lee Counties, Florida; is an existing two-lane undivided 
roadway that runs in a south-north alignment. The existing 100' wide right-of-way will be expanded to a 
400' right-of-way. Location maps are attached as Exhibit Nos. 1.0. 

The project site is located within the Owl Creek watershed. The SR 31 roadway project contains 235.89 
acres of uplands including 32.14 acres of area that are currently part of the existing and active mine 
(Earthsource Mine). Additional upland land uses onsite include an existing roadway (SR 31), a fire 
station, improved pasture, shrub and brushland, palmetto prairie, other shrubs and brush, mixed range 
land, pine flatwoods, upland scrub, eucalyptus plantation, and disturbed lands. The SR 31 roadway 
project contains 18.46 acres of wetlands. Wetland habitats include freshwater marsh and wet prairie. The 
project also contains 0.25 acre of other surface waters identified as Owl Creek. Exhibit 3.0 depicts the 
FLUCFCS map of the project. 

PROPOSED PROJECT: 

The proposed project consists of widening SR 31 from approximately 0.20 miles north of County Road 78 
(CR 78) to approximately 0.20 miles north of Cook Brown Road. The improvements involve construction 
and operation of two additional travel lanes to the existing two-lane roadway configuration for a four-lane 
configuration. The surface water management (SWM) system is designed for an ultimate six-lane 
configuration, please see Special Condition No. 24. At the four-lane phase, the existing two lanes will be 
used for the southbound flow of traffic. The two new additional lanes will be constructed east of the 
existing two lanes for the northbound direction. The proposed SWM system is divided into eight (8) basins 
(100, 200, 300, 400, 500, 600, 700, and 800) totaling 206.9 acres with each basin's post-development 
discharge rate meeting the allowable development discharge rate (please see the discharge rate section 
of this staff report). The remaining 47.7 acres includes 3.4 acres of pavement areas, associated with 
existing driveways and secondary road intersections within the right of way, 1.5 acres of canal, 0.2 acre of 
other surface waters areas and 42.6 acres of pervious areas that direct runoff away from the SWM 
system and that are not part of the controlled basin area. A wet detention volume of 25.85 ac-ft is 
provided to meet the water quality treatment volume requirement. For all of the basins, the water quality 
treatment volume is based on 1" over the corresponding controlled basin area of each basin, plus an 
additional 50% of the required water quality volume. Each of the basins will discharge into a conveyance 
swale, located on the east side of the road; that is proposed to be constructed as part of the Babcock 
Ranch Community (BRC) development (Permit Number 08-00004-S-05, Application Number 070330
5). This conveyance swale shall be constructed and operational prior to commencement of any 
construction authorized in this application (Permit No. 36-03133-P I Application No. 081217-1), please 
see Special Condition Number 20. 

For basin 100, stormwater runoff associated with the 25.8 acres of the controlled basin area sheetflows 
directly or via catch basins and culverts into one wet detention lake before discharging into a conveyance 
swale that is proposed to be constructed as part of the BRC development. 

For basin 200, stormwater runoff associated with the 51.4 acres of the controlled basin area sheetflows 
directly or via catch basins and culverts into one wet detention lake before discharging into a conveyance 
swale that is proposed to be constructed as part of the BRC development. 

For basin 300, stormwater runoff associated with the 28.0 acres of the controlled basin area sheetflows 
directly or via catch basins and culverts into one wet detention lake before discharging into a conveyance 
swale that is proposed to be constructed as part of the BRC development. 

For basin 400, stormwater runoff associated with 24.9 acres of the controlled basin area sheetflows 
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directly or via catch basins and culverts into one wet detention lake before discharging into a conveyance 
swale that is proposed to be constructed as part of the BRC development. 

For basin 500, stormwater runoff associated with 6.5 acres of the controlled basin area sheetflows directly 
or via catch basins and culverts into one wet detention lake before discharging into a conveyance swale 
that is proposed to be constructed as part of the BRC development. 

For basin 600, stormwater runoff associated with 20.2 acres of the controlled basin area sheetflows 
directly or via catch basins and culverts into one wet detention lake before discharging into a conveyance 
swale that is proposed to be constructed as part of the BRC development. 

For basin 700, stormwater runoff associated with 32.7 acres of the controlled basin area sheetflows 
directly or via catch basins and culverts into two wet detention lakes before discharging into a conveyance 
swale that is proposed to be constructed as part of the BRC development. 

For basin 800, stormwater runoff associated with 17.4 acres of the controlled basin area sheetflows 
directly or via catch basins and culverts into one wet detention lake before discharging into a conveyance 
swale that is proposed to be constructed as part of the BRC development. 

A portion of the project area is located within the Owl Creek floodplain area.The applicant has provided 
floodplain analysis that shows that a net increase in storage will occur since all portions within the 
floodplain area will be excavated. The construction drawings consisting of drainage maps and 
stormwater pollution prevention plans are included as Exhibit Nos. 2.0. 

LAND USE: 

The area reported under the category of "OTHER" represents 3.4 acres of pavement areas, associated 
with existing driveways and secondary road intersections within the right of way, 1.7 acres of canal and 
other surface waters areas and 42.6 acres of pervious areas that drain away from the SWM system and 
that are not part of the controlled basin area. 

Construction: 
Project: 

This Phase 

Lake 46.70 acres 

Other 47.70 acres 

Pavement 50.50 acres 

Pervious 99.80 acres 

Wetland 9.90 acres 

Total: 254.60 

WATER QUANTITY: 

Discharge Rate: 

The project has been designed to provide attenuation under post development conditions. The anticipated 
post-development peak discharge during the 25 year, 3 day storm event of 7.0 cfs, is equivalent to the 
allowable discharge (21.5 csm) as established by the Lee County Stormwater Master Plan. This allowable 
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value is lower than the discharge rates identified for the Owl Creek watershed in the BRC development 
(Permit Number 08-0004-S-05, Application Number 070330-5). Under this application, discharge values 
of 33.62, 51.63 and 92.55 csm were established for subbasins 1, 3 and 4; which include the SR 31 
wideneing project area. 

Discharge Storm Frequency: 25 YEAR-3 DAY Design Rainfall: 11.2 inches 

Basin Allow Disch Method Of Peak Disch Peak Stage 
(cfs) Determination (cfs) ( ft, NAVD 88) 

Conveyance Limitation .9 16.9 
Conveyance Limitation 1.7 23 
Conveyance Limitation .9 26.5 
Conveyance Limitation .8 27.4 
Conveyance Limitation .3 27.2 
Conveyance Limitation .7 27.2 
Conveyance Limitation 1.1 28.5 
Conveyance Limitation .6 29 

100 .9 
200 1.7 

300 .9 

400 .8 

500 .3 
600 .7 

700 1.1 

800 .6 

Road Design : 

Road Storm Frequency: 25 YEAR-3 DAY 

Basin Peak Stage 
( ft, NAVD 88) 

Design Rainfall: 11.2 inches 

Proposed Min. Road Crown 
( ft, NAVD 88) 

100 16.9 17 
200 23 24 
300 26.5 27 
400 27.4 28 
500 27.2 28 
600 27.2 28 
700 28.5 29 
800 29 29.5 

Control Elevation: 

Basin Area Ctrl Elev WSWT Ctrl Elev Method Of 
(Acres) ( ft, NAVD 88) ( ft, NAVD 88) Determination 

100 25.80 14/14 14.00 Wetland Indicator Elevation 

200 51.40 21/21 21.00 Wetland Indicator Elevation 

300 28.00 24/24 24.00 Wetland Indicator Elevation 

400 24.90 25/25 25.00 Wetland Indicator Elevation 

500 6.50 25/25 25.00 Wetland Indicator Elevation 

600 20.20 25/25 25.00 Wetland Indicator Elevation 

700 32.60 26/26 26.00 Wetland Indicator Elevation 

800 17.40 26.5/26.5 26.50 Wetland Indicator Elevation 

Receiving Body: 
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Receiving Body:
 

Basin Str.# Receiving Body
 

100 S-1 Owl Creek via proposed conveyance swale
 
200 S-5 Owl Creek via proposed conveyance swale
 
300 S-28 Owl Creek via proposed conveyance swale
 
400 S-33 Owl Creek via proposed conveyance swale
 
500 S-41 Owl Creek via proposed conveyance swale
 
600 S-48 Owl Creek via proposed conveyance swale
 
700 S-54 Owl Creek via proposed conveyance swale
 
800 S-44 Owl Creek via proposed conveyance swale
 

Water Quality Structures: Note: The units for all the elevation values of structures are (ft, NAVD 88) 

Bleeders: 
Basin Str# Count Type Width Height Length Dia. Invert Invert Elev. 

An Ie 
100 S-1 1 Rectangular Orifice 3" 6" 14
 
200 S-5 1 Rectangular Orifice 10.5" 3.5" 21
 
300 S-28 1 Rectangular Orifice 3" 6.5" 24
 
400 S-33 1 Rectangular Orifice 4" 4.5" 25
 
500 S-41 1 Circular Orifice 3" 25
 
600 S-48 1 Rectangular Orifice 4.3" 4" 25
 
700 5-54 1 Rectangular Orifice 5.4" 4.5" 26
 
800 S-44 1 Rectangular Orifice 2.2" 6" 26.5
 

WATER QUALITY: 

The wet detention systems provide 25.85 ac-ft of water quality treatment volume, based on 1" over the
 
overall 206.9 acres of the controlled basin area, plus an additional 50% of the required water quality
 
volume. In addition to the required water quality treatment volume, the applicant has provided an
 
analysis demonstrating that the post-development nutrients loadings are less than the pre-development
 
nutrients loadings. A Construction Pollution Prevention Plan and Urban Stormwater Management
 
Program specifications and guidelines are part of the required water quality. Construction and daily
 
operation of the project shall be conducted in accordance with Exhibits Nos. 2.0, pages 8 and 9 of 257.
 
No adverse water quality impacts are anticipated as a result of the proposed project.
 

WETLANDS: 

The SR 31 project site contains four wetlands totaling 18.46 acres and one other surface water (OSW) 
totaling 0.25 acre. Wetlands onsite are either isolated by adjacent farming and mining activities or are 
surrounded by significant supporting native upland habitat. The wetlands extend offsite to the north and 
east onto the BRC project (App No. 070330-5/Pending Permit No. 08-00004-S-05). The one OSW 
located onsite, Owl Creek, extends offsite to the southeast where it eventually discharges into the 
Caloosahatchee River. A FLUCFCS Map is provided as Exhibit 3.0. 

The four wetlands located on the SR 31 project are comprised of 17.80 acres of freshwater marsh 
(FLUCFCS Code 641) and 0.66 acre of wet prairie (FLUCFCS Code 643). In the freshwater marsh 
(FLUCFCS Code 641), the canopy and subcanopy are typically scattered but include red maple, wax 
myrtle, and saltbush. Herbaceous species include a high concentration of exotics such as torpedo grass 
and West Indian marsh grass in addition to native species such as alligator flag, arrowhead, pennywort, 
frog-fruit, pickerelweed, and flatsedge. The wet prairie habitat (FLUCFCS Code 643) has very little 
canopy and SUb-canopy and contains few exotics and includes beakrush, flatsedge, centella, spikerush, 
love grass, and buttonweed in the herbaceous layer. 
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Control elevations for the project were determined utilizing topography, soils information, monitoring well 
data and wetland biological indicators located on the BRC (App No. 070330-5/Pending Permit No. 08
00004-S-05) immediately adjacent to the property on its east side. Indicators included adventitious 
rooting, wetland/upland edge elevations, moss collars, stain lines, lichen lines where applicable, and tree 
buttressing where appropriate. The control elevations were then matched to those on the adjacent BRC 
project to ensure that the elevations accurately corresponded with the elevations proposed for the 
adjacent community. 

Wetland Impacts: 

The impacts within SR 31 improvements include direct impacts to 8.42 acres of freshwater marsh and 
0.18 acres of wet prairie. Secondary impacts to 11.30 acres of freshwater marsh and 3.32 acres of wet 
prairie were assessed and mitigated at 100% functional loss. Of the 14.62 acres of secondary impacts, 
9.86 acres occur within the SR 31 project limits and are located on the east side of the project just outside 
of the right-of-way of the roadway. The remaining 4.76 acres of secondary impact are to Wetland 66 
and are located outside the SR 31 project limits at the northern terminus of the project and are not 
included within the limits of the BRC project (App No. 070330-5/Pending Permit No. 08-00004-S-05). In 
addition, a 0.15 acre temporary impact to Owl Creek is proposed to accommodate the placing of rip-rap 
for bank stabilization. Since the impact to Owl Creek is only temporary and no loss to wetland function is 
anticipated, no mitigation to offset the 0.15 acre impact is proposed. An impact map is included as Exhibit 
3.1. 

Elimination and reduction of wetland impacts were evaluated. Potential wetland impacts were balanced 
with roadway improvements, existing facilities, and safety to reduce impacts while still maintaining the 
integrity of the project. The design minimized impacts by designing the expansion of the roadway to occur 
only to the eastern side of the project, adjacent to improvements associated with the BRC (App No. 
070330-5/Pending Permit No. 08-00004-S-05). 

Mitigation Proposal: 

To offset the 8.60 acres of direct wetland impacts and 14.62 acres of 100% secondary wetland impacts 
for this project, offsite mitigation conducted within the BRC Mitigation Area E is proposed. Exhibit 3.3 is 
provided to show the location of BRC Mitigation Area E in relation to SR 31. A Uniform Mitigation 
Assessment Methodology (UMAM) was used to calculate functional loss. A summary of the UMAM 
Analysis is provided as Exhibit 3.2. A total of 16.07 credits of functional loss was calculated and 16.07 
credits will be deducted from the ledger for BRC Mitigation Area E. Exhibit 3.4 documents the ledger 
deduction for BRC Mitigation Area E. The 16.07 credits of mitigation at Mitigation Area E will be for the 
enhancement and preservation of wetlands and uplands. Mitigation activities (including maintenance and 
monitoring) in BRC Mitigation Area E will be the responsibility of Babacock Property Holdings, LLC until 
the areas reach mitigation success. Once success is reached the (Babcock Ranch Community 
Independent Special District) BRCISD will maintain the area in perpetuity. 

Currently, the permit for the BRC (App No. 070330-5/Pending Permit No. 08-00004-S-05) has been 
petitioned pursuant to Chapter 120 F.S. and is currently under the jurisdiction of the Division of 
Administrative Hearings (DOAH). Special Condition No. 19 states that work at the BRC Mitigation Area E 
must be completed prior to or concurrently with the proposed wetland impacts for this project. A special 
condition (No. 18) has been added which will require a permit modification be obtained if there are 
changes to the BRC permit that affect the State Road 31 project. 
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Cumulative Impact Assessment: 

Pursuant to Section 4.2.8 of the Basis of Review, the proposed linear project has been evaluated for 
potential cumulative impacts to wetland and other surface waters within the Tidal Caloosahatchee 
watershed. Using the Uniform Mitigation Assessment Methodology (UMAM) in order to offset the 8.60 
acres of direct wetland impacts, and 14.62 acres of secondary wetland impacts, the applicant proposes to 
provide offsite mitigation totaling 16.07 freshwater herbaceous wetland credits from BRC Mitigation Area 
E which also falls within the Tidal Caloosahatchee watershed. 

The mitigation provided within the BRC Mitigation Area E adequately offsets the proposed wetland 
impacts. Therefore, no adverse cumulative impacts to the wetland functions of the Tidal Caloosahatchee 
Drainage Basin are anticipated as a result of this project. Please see Exhibits 3.3 depicting the location of 
BRC Mitigation Area E in relation to SR 31. 

Wetland Inventory : 

CONSTRUCTION MOD -State Road 31 

Site 
Id 

Site I 
Typ~ 

Pre-Development Post·Development 

Pre 
Fluc 
cs 

AA 
Type 

Acreage 
(Acres) 

Current 
Wo Pres 

With 
Project 

Time 
Lag (Yrs) 

Pres. 
Risk Adj. Post 
Factor Factor Fluccs 

Adj Functional 
Delta Gain I Loss 

66a OFF 641 Secondary 1.92 .67 -670 -1.286 

66c OFF 643 Secondary 2.84 .70 -.700 -1.988 

119a ON 641 Direct 2.30 .70 -.700 -1.610 

119b ON 641 Secondary 2.98 .70 -.700 -2.086 

120a ON 641 Direct 1.23 .63 -.630 -.775 

123a ON 641 Direct 3.69 .70 -.700 -2.583 

123b ON 641 Secondary 6.19 .70 -.700 -4.333 

123c ON 643 Direct .18 .70 -.700 -.126 

123d ON 643 Secondary .48 .70 -.700 -.336 

38 ON 510 Direct .15 .000 .000 

66a ON 641 Direct 1.20 .67 -.670 -.804 

66b ON 641 Secondary .21 .67 -.670 -.141 

Total: 23.37 

Fluccs Code Description 
510 Streams And 

Waterways 
641 Freshwater Marshes 
643 Wet Prairies 

Wildlife Issues: 

Listed species surveys were conducted on the property from December 2006 to February 2007. 
Pedestrian belt transect surveys were conducted during this time frame but were augmented by additional 
migratory bird surveys, Red-Cockaded Woodpecker surveys, Audubon's crested caracara surveys, 
wading bird surveys, scrub jay surveys, frog call surveys, and Southeastern American kestrel surveys as 
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part of the Babcock Ranch Community permitting (Application No. 070330-5). 

Based on Table 4.2.7-1 in the Basis of Review, the following listed wetland dependent species have 
been identified within the limits of the proposed roadway project: American alligator (Alligator 
mississippiensis), wood stork (Mycteria americana), Florida sandhill crane (Grus canadensis pratensis), 
and little blue heron (Egretta caerulea). 

Management plans for these wetland dependent species as well as other listed species (such as the 
gopher tortoise) identified within the BRC area (immediately adjacent to the subject roadway) have been 
developed and are included within the BRC Permit (App. No. 070330-5/Pending Permit No. 08-00004
S-05). The proposed offsite wetland mitigation plan will benefit a variety of listed species. 

This permit does not relieve the applicant from complying with all applicable rules and any other agencies' 
requirements if, in the future, endangered/threatened species or species of special concern are 
discovered on the site. 

Species Potential Occurence Use Types 

American Alligator 
Gopher Tortoises 
Herons 

Observed 

Observed 
Observed 

Sandhill Cranes 
Wood Stork 

Observed 
Observed 

LEGAL ISSUES: 

A total of 16.07 Freshwater Herbaceous Mitigation Credits from BRC Mitigation Area E have been 
designated as mitigation for the direct and secondary impacts associated with SR 31. Exhibit 3.3 is 
provided which shows the location of Mitigation Area E in relation to the SR 31 project. The mitigation 
work in Mitigation Area E to offset loss associated with SR 31 will be conducted in the first phase of 
construction for the overall BRC ERP. The credit ledger for Mitigation Area E showing the reduction of 
16.07 credits for the SR 31 wetland impacts is provided as Exhibit 3.4. 

Special Condition No. 19 requires that work at the BRC Mitigation Area E must be completed prior to or 
concurrently with the wetland impacts associated with this project. A special condition (No. 18) has been 
added which will require a permit modification be obtained if there are changes to the BRC permit that 
affect the SR 31 project. 

CERTIFICATION AND MAINTENANCE OF THE WATER MANAGEMENT SYSTEM: 

It is suggested that the permittee retain the services of a Professional Engineer registered in the State of 
Florida for periodic observation of construction of the surface water management (SWM) system. This will 
facilitate the completion of construction completion certification Form #0881 which is required pursuant to 
Section 10 of the Basis of Review for Environmental Resource Permit Applications within the South Florida 
Water Management District, and Rule 40E-4.361 (2), Florida Administrative Code (FAC.). 

Pursuant to Chapter 40E-4 F.A.C., this permit may not be converted from the construction phase to the 
operation phase until certification of the SWM system is submitted to and accepted by this District. Rule 
40E-4.321 (7) FAC. states that failure to complete construction of the SWM system and obtain operation 
phase approval from the District within the permit duration shall require a new permit authorization unless 
a permit extension is granted. 

For SWM systems permitted with an operating entity who is different from the permittee, it should be noted 
that until the permit is transferred to the operating entity pursuant to Rule 40E-1.6107, FAC., the 
permittee is liable for compliance with the terms of this permit. 
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The permittee is advised that the efficiency of a SWM system will normally decrease over time unless the 
system is periodically maintained. A significant reduction in flow capacity can usually be attributed to 
partial blockages of the conveyance system. Once flow capacity is compromised, flooding of the project 
may result. Maintenance of the SWM system is required to protect the public health, safety and the natural 
resources of the state. Therefore, the permittee must have periodic inspections of the SWM system 
performed to ensure performance for flood protection and water quality purposes. If deficiencies are 
found, it is the responsibility of the permittee to correct these deficiencies in a timely manner. 
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RELATED CONCERNS: 

Water Use Permit Status: 

The applicant has indicated that irrigation water will not be needed for the project. The applicant has also 
indicated that dewatering is not required for construction of this project. 

This permit does not release the permittee from obtaining all necessary Water Use authorization(s) prior 
to the commencement of activities which will require such authorization, including construction dewatering 
and irrigation, unless the work qualifies for a No-Notice Short-Term Dewatering permit pursuant to 
Chapter 40E-20.302(3) or is exempt pursuant to Section 40E-2.051, FAC. 

CERP: 

The proposed project is not located within or adjacent to a Comprehensive Everglades Restoration 
Project component. 

Right-at-Way Permit Status: 

A District Right-of-Way Permit is not required for this project. 

DRI Status: 

This project is not a DRL 

Historical/Archeological Resources: 

A cultural resource assessment survey of the BRC (App No. 070330-5/Pending Permit No. 08-00004-S
05) project area was conducted by Archaeological Consultants, Inc. (ACI). This survey also included the 
SR 31 widening project area associated with this staff report. The survey was conducted November 
through December of 2006 and January of 2007. Prior to the survey, a cultural resource predictive model 
was prepared for the project by ACI and was approved by the Florida Division of Historic Resources 
(FDHR). 

The purpose of the cultural resource assessment survey was to locate and identify any cultural resources 
within the project area and to assess their significance in terms of eligibility for listing in the National 
Register of Historic Places (NRHP). This survey was conducted in accordance with Chapters 267 and 
373, Florida Statutes, Florida's Coastal Management Program, and implementing state regulations 
regarding possible impact to historic properties listed or eligible for listing in the NRHP, or otherwise of 
historical, architectural, or archaeological value as per the FDHR. The survey was also conducted in 
accordance with Charlotte and Lee Counties' Land Development Codes and Management Plans. The 
following prOVides the findings of the cultural resource assessment. 

Archaeological: Background research and a review of the Florida Master Site File (FMSF), and the 
NRHP, indicated that no archaeological sites have been recorded previously within the project area. As 
detailed in the FDHR approved predictive model, a review of relevant site location information for 
environmentally similar areas within Charlotte and Lee Counties and the surrounding region indicated a 
variable potential for prehistoric and/or historic archaeological sites. Visual reconnaissance, informant 
interviews, judgmental and systematic subsurface testing resulted in no historical sites within the limits of 
the SR 31 project area. No prehistoric archaeological sites were found. 

Historical: Historical background research, including reviews of the FMSF, the NRHP, and archival 
resources including maps, manuscripts, and photographs indicated that although there were no historic 
structures recorded within or immediately proximate to the project area, there was a potential for historic 
resources such as cattle pens, windmills, and structures related to cattle and farming activities. As result 
of the fieldwork, visual reconnaissance, and informant interviews, no historic (50 years of age or older) 
structures or potential resources were recorded. 
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Based on the results and in accordance with the FDHR-approved predictive model and the Land 
Development Codes and Management Plans for Charlotte and Lee Counties, it is the opinion of ACI that 
the expansion of SR 31 will not affect any resources listed, determined eligible, or potentially eligible for 
listing in the NRHP and no further work was recommended. The Florida Division of Historical Resources 
reviewed the cultural resource assessment and verified that the project will not cause impacts to historical 
and/or archaeological resources in a letter dated April 9, 2007. This letter is included within the online 
permit file. 

This permit does not release the permittee from compliance with any other agencies' requirements in the 
event that historical and/or archaeological resources are found on the site. 

DCAfCZM Consistency Review: 

The District has not received a finding of inconsistency from the Florida Department of Environmental 
Protection or other commenting agencies regarding the provisions of the federal Coastal Zone 
Management Plan. 

Third Party Interest: 

Third parties have contacted the District with concerns about this application. These third parties are: Jim 
English, Karen Kamener, and Evelyn Zidek who are all local residents in the vicinity of the proposed 
project. Mel Brinson of Adams & Brinson Law Firm, who represents Jim English, has also requested 
information as a third party interest. In the written correspondences, these entities have not raised any 
specific issues. However, during the public meetings held on April 14, 2009 and July 15,2009, related to 
the BRC development (Permit Number 08-00004-S-05, Application Number 070330-5) and in 
conversations with District staff they identified concerns related to floodplain/historical storage and surface 
water discharge issues. Based on the information submitted, the project's discharge rate will not exceed 
the existing discharge rates in accordance with the Lee County Stormwater Master Plan. Related to the 
floodplain/historical storage issues, the proposed project increases storage within the floodplain. The 
proposed project and discharge sections of this report provide additional information in regard to these 
issues. In addition, under the BRC development application, not part of the current application; the 
proposed conveyance system provides an additional outfall path to address these concerns for the 
northern portions of the Owl Creek Watershed. The concerned entities have been included in the 
distribution of correspondence from the District. All third parties will receive a copy of this staff report. 

Enforcement: 

There has been no enforcement activity associated with this application. 
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STAFF RECOMMENDATION TO EXECUTIVE DIRECTOR: 

The Staff recommends that the following be issued: 

Construction and operation of a surface water management system serving 254.60 acres of a roadway 
project known as State Road 31 with discharge into Owl Creek via proposed conveyance swale. 

Based on the information provided, District rules have been adhered to. 

Staff recommendation is for approval subject to the attached
 
General and Special Conditions.
 

STAFF REVIEW: 

NATURAL RESOURCE MANAGEMENT APPROVAL 

ON MENTAL EVALUATION 

)l~ 
SUPERVISOR 

SURFACE WATER MANAGEMENT APPROVAL 

~'~""":-TI-,<-LI-r-_T~I_O_N _ 

~ 

ENVIRONMENTAL RESOURCE PERMITTING DIVISION DIRECTOR: 

a~-!tl£t~ DATE: c2/i./PL)!t) 
Anita R. Bain 

J 

AL RESOURCE REGULATION DEPUTY DEPARTMENT DIRECTOR: 

DATE:__z-I---=--_s-:_I_I_O _ 
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