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EXECUTIVE SUMMARY 
The Balmoral Group has subcontracted with RS&H, Inc. to provide Project Development and Environment 
(PD&E) re-evaluation drainage design services for the Central Florida Expressway Authority (CFX) for the 
Osceola Parkway Extension improvements from SR 417 to Cyrils Drive (Project ID No. 599-223). The new 
roadway alignment will provide approximately 10 to 10.5 miles of limited access highway.  The project is 
located within the Kissimmee River Watershed in the South Florida Water Management District (SFWMD), 
and more specifically within the Lake Tohopekaliga basin. The project horizontal datum is Florida State 
Plane East Zone (NAD 1983), and the vertical datum is NAVD’88, which is 1.014 feet below NGVD’29 (0.00 
ft NGVD’29 = -1.014 ft NAVD’88). The project site is within Township 24 South, Range 30 East (Sections 
27, 28, 29, 33, 34, 35); Township 24 South, Range 31 East (Sections 31, 32, 33); Township 24 South, Range 
30 East (Sections 3, 4); and Township 25 South, Range 31 East (Sections 1, 2, 3, 4, 7, 8, 9, 10). 

The proposed project limits spans from SR 417 to Cyrils Drive.  Four alignment alternatives were evaluated.  
Alignments for the Boggy Creek Alternative (aka Alternative 405) and the Lake Nona Alternative (aka 
Alternative 404B) provide connection from SR 417 to Narcoossee Road.  Alignments for the Split Oak 
Minimization Alternative (aka Alternative 500_107C-1) and the Split Oak Avoidance Alternative (aka 
Alternative 502_207D-1) continue east from Narcoossee Road to Cyrils Drive. 

The Federal Emergency Management Agency’s (FEMA) Flood Insurance Rate Map (FIRM) depicts Zone X, 
Zone AE, and Zone A along the corridor. Zone X is an area of minimal flood hazard and was not evaluated 
for floodplain impacts. Zone AE has an established Base Flood Elevation (BFE) that has been approved by 
FEMA and ranges from 61 to 80 feet NAVD within the study area. Zone A has an identified area of 
inundation resulting from the 100-year storm event, but no BFE has been established. There are no FEMA-
designated regulatory floodways within the study area. 

Proposed cross drains for the four alternatives were evaluated. Table ES1 below summarizes the cross 
drains and indicates whether the location is within a FEMA floodplain.  

Floodplain impacts are not expected to occur within the contributing areas for cross drains CD-404-06, 
CD-404-07, CD-405-02, CD-405-06, CD-405-07,  CD-500-03, and CD-502-05. There is some encroachment 
of the alternative footprint on the existing 100-year FEMA floodplain at cross drains CD-404-02, CD-404-
03, CD-404-04, CD-405-01, CD-405-04, CD-500-01, CD-500-03, CD-500-05, CD-500-06, CD-500-07, CD-502-
01, CD-502-03, CD-502-04, CD-502-06, CD-502-07, and CD-502-08, which will be mitigated by routing the 
floodplain impacted volume to the project’s stormwater management facility or floodplain compensation 
pond, as stated in the Pond Siting Report. Additionally, it is anticipated that floodplain impacts associated 
with the alternative footprints at cross drains CD-404-01, CD-404-05, CD-405-03, CD-405-05, CD-500-02, 
and CD-502-02 will be mitigated with either a proposed cross drain or a bridge.  

The proposed cross drains within the project limits were analyzed hydraulically using Federal Highway 
Administration’s (FHWA) HY-8 (Version 7.50). Flow rates were calculated using the Rational Method for 
cross drains CD-404-01, CD-404-02, CD-404-03, CD-404-07, CD-405-02, CD-405-07, CD-500-01, CD-500-
03, CD-500-04, CD-500-05, CD-500-07, CD-502-01, CD-502-03,  CD-502-04, CD-502-05, and CD-502-06. 
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Cross drains CD-404-04 and CD-405-03, use existing flow rates from available model associated with 
Poitras East Planned Development (PD) FEMA Letter of Map Revision (LOMR) Application (December 
2018) as input flows for HY-8. Generally, the proposed cross drain inverts are estimated from LiDAR. It is 
assumed that the final design team will perform a detailed survey of the existing cross drains to update 
the HY-8 calculations as necessary. 

This is a project on a new alignment with encroachments into the floodplain.  Proposed cross drains, and 
bridges will perform hydraulically in a manner equal to or greater than the existing condition, and 
backwater surface elevations are not expected to increase.  Floodplain encroachments will be mitigated 
on a cup-for-cup basis in floodplain compensation sites and treatment/attenuation pond sites, which 
should result in no increase to the floodplain elevations.  These changes will not result in any adverse 
impacts on the natural and beneficial floodplain values or any changes in flood risk or damage.  There will 
not be a change in the potential for interruption or termination of emergency service or emergency 
evacuation routes.  Therefore, it has been determined that the encroachment type for this study is 
classified as “minimal”. 

 

Table ES1 – Proposed Cross Drains 

Cross Drain Pipe Size 
Flow 

Direction 
Within a FEMA Floodplain 

La
ke

 N
on

a 
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te
rn

at
iv

e 

CD-404-01 2 - 36” East Yes, mitigated with cross drain 

CD-404-02 24” East Yes, mitigated within pond/FPC 

CD-404-03 24” East Yes, mitigated within pond/FPC 

CD-404-04 3 - 42” North Yes, mitigated within pond/FPC 

CD-404-05 3 - 5’ x 8’ Southeast Yes, mitigated with cross drain 

CD-404-06 2 - 30” Southeast No 

CD-404-07 3 - 48” South No 

Bo
gg

y 
Cr

ee
k 
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te
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CD-405-01 2 - 72” Northwest Yes, mitigated within pond/FPC 

CD-405-02 2 - 48” West No 

CD-405-03 3 - 38" x 60" Southwest Yes, mitigated with cross drain 

CD-405-04 3 - 42” North Yes, mitigated within pond/FPC 

CD-405-05 3 - 5' x 8' CBC Southeast Yes, mitigated with cross drain 

CD-405-06 2 - 30” Southeast No 

CD-405-07 3 - 48” South No 
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Cross Drain Pipe Size 
Flow 

Direction 
Within a FEMA Floodplain 

Sp
lit

 O
ak

 M
in

im
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at
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n 
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e CD-500-01 2 - 42” Northeast Yes, mitigated within pond/FPC 

CD-500-02 Bridge South Yes, mitigated with bridge 

CD-500-03 3 - 42” South Yes, mitigated within pond/FPC 

CD-500-04 2 - 48” Southwest No 

CD-500-05 36” Southwest Yes, mitigated within pond/FPC 

CD-500-06 2 - 36” South Yes, mitigated within pond/FPC 

CD-500-07 36” North Yes, mitigated within pond/FPC 

CD-500-08 6 - 3' x 6' CBC Northeast Yes, mitigated within pond/FPC 

Sp
lit

 O
ak

 A
vo

id
an

ce
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lte
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e 

CD-502-01 2 - 42” Northeast Yes, mitigated within pond/FPC 

CD-502-02 Bridge South Yes, mitigated with bridge 

CD-502-03 4 - 42” Southwest Yes, mitigated within pond/FPC 

CD-502-04 6 - 48” West Yes, mitigated within pond/FPC 

CD-502-05 2 - 42” Northeast No 

CD-502-06 2 - 36” South Yes, mitigated within pond/FPC 

CD-502-07 2 - 36”, 24” South Yes, mitigated within pond/FPC 

CD-502-08 6 - 3' x 6' CBC North Yes, mitigated within pond/FPC 
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1. Introduction 
The Central Florida Expressway Authority is conducting a Project Development and Environment (PD&E) 
Study to evaluate the proposed Osceola Parkway Extension (OPE), from the SR 417 and Boggy Creek 
Interchange extending south and then east crossing the Orange-Osceola County line and connects to Cyrils 
Drive in Osceola County, Florida. The primary purpose of the OPE is to respond to and prepare for future 
growth planned and approved in Orange County’s Innovation Way Overlay and Osceola County’s 
Narcoossee Planning Initiative area and the Northeast District (NED) planning areas. Additionally, the OPE 
will promote regional system linkage and network connectivity to existing SR 417 and SR 528 in east 
Orange County and the proposed Northeast Connector Expressway that is planned to provide further 
connectivity to Florida’s Turnpike and US 192. The total length of this project is approximately 10 miles.  
The project horizontal datum is Florida State Plane East Zone (NAD 1983), and the vertical datum is 
NAVD’88, which is 1.014 feet below NGVD’29 (0.00 ft NGVD’29 = -1.014 ft NAVD’88). The project site is 
within Township 24 South, Range 30 East (Sections 27, 28, 29, 33, 34, 35); Township 24 South, Range 31 
East (Sections 31, 32, 33); Township 24 South, Range 30 East (Sections 3, 4); and Township 25 South, Range 
31 East (Sections 1, 2, 3, 4, 7, 8, 9, 10). See Figure 1 in Appendix A for the Project Location Map.  

The Federal Emergency Management Agency’s (FEMA) Flood Insurance Rate Map (FIRM) depicts Zone AE 
floodplain limits throughout Lake Hart, Lake Mary Jane, Fells Cove, and Lake Myrtle and its associated 
channels and sloughs. The majority of the project is located in floodplain Zone A and AE. However, there 
have not been any FEMA approved stormwater studies to evaluate potential inundation along the project 
corridor that is independent of the Kissimmee River watershed. The FEMA Floodplain Map is included in 
Appendix A, Figure 5. 

This project is located within the Kissimmee River Watershed and within five Waterbody ID’s (WBIDs) 
(3172A, 3168B, 3174F, 3172C, and 3171EA). The project is wholly contained within the South Florida 
Water Management District (SFWMD). The Kissimmee River Watershed is not an Outstanding Florida 
Water (OFW) and a portion of this project area of interest is considered impaired for macrophyte nutrients 
by the Florida Department of Environmental Protection (FDEP).   

2. Purpose  
The purpose of this Location Hydraulics Report is to assess locations of off-site runoff towards the 
potential Osceola Parkway Extension alternatives analyzed within the PD&E Study. The intent of the 
Osceola Parkway Extension PD&E Study is to develop a proposed improvement strategy that is technically 
sound, environmentally sensitive, and publicly acceptable. The need for the project is to provide system 
linkage, multi-modal opportunities, and meet social demands.  Analysis within this report determines 
potential impacts to floodplains and proposes mitigation strategies to be utilized in final design to offset 
those impacts.  Additionally, the report provides estimated quantity and capacity of drainage features 
required to accommodate off-site runoff needs. 

3. Cross Drain Analysis Methodology 
Within the East Lake Tohopekaliga (East Lake Toho) basin, several smaller sub-basins exist, such as Boggy 
Creek, Jim Branch, Ajay Lake, C-29A Canal, and Lake Center Outlet basins. Within the project limits from 
SR 417 to Narcoossee Road, the area has a mix of pervious and impervious land. Ultimately, the runoff 
discharges into East Lake Toho. Within the project limits east of Narcoossee Road to Cyrils Drive, the area 
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is highly pervious and runoff ultimately discharges to either Ajay Lake or Lake Mary Jane. Refer to 
Appendix A, Figure 6B, Figure 7B, Figure 8B, and Figure 9B for basin maps. 

Off-site contributing areas to the alternatives were delineated utilizing CatchmentSIM (CSIM) software to 
review where topographic ridges occur, reviewing existing permits and plans, a field review of the project 
area, and reviewing surveyed drainage information. Relevant permit information is contained within 
Appendix B. Two site visits to confirm the basin boundaries and cross drain locations were conducted on 
October 11th and December 14th of 2018. Field measurements, aerial imagery, Google Earth, LiDAR, and 
existing Environmental Resource Permit (ERP) information was used to determine the pipe size, length, 
inverts, and condition of existing upstream and/or downstream culverts. As the project consists of new 
alignments connecting to existing roadways, there are no existing pipes to analyze, however, existing 
downstream major cross drains were used to size pipes along the Osceola Parkway Extension Alternatives. 
Proposed pipe locations were determined from field review, LiDAR, and other available information 
including FEMA floodplains, United States Geological Survey (USGS) topographic information, and permits 
for upstream or downstream culverts.  Generally, proposed pipes were located where there are existing 
open channels or depressional areas.  

Table 1 provides the required storm events to be analyzed for each cross drain, per the Florida 
Department of Transportation (FDOT) Drainage Manual and Culvert Handbook requirements.  

Table 1 – Storm Frequency Criteria 

 

* This is the design storm for this project.  

The proposed cross drains along the new alignment will be designed to allow the offsite flow to follow the 
pre-development conditions. For cross drains that have permitted culverts downstream of the 
alternative’s proposed cross drain, the proposed crossing was sized to match the existing downstream 
cross drain. This assumption was not used in all cases where the downstream cross drain was considered 
small for the upstream basin contributing area, such as existing cross drains along Cyrils Drive and Boggy 
Creek Road (e.g. EX-19, EX-33) where the level of service would be considered smaller than what would 
be required for a limited access interstate. Additionally, the Sunbridge Northeast District drainage model 
and proposed plans was taken into consideration for pertinent outfall locations and sizes. No further 
analysis was performed on these cross drains.  

For cross drains that did not have permitted downstream culvert sizes, the existing peak flows through 
the cross drains were calculated using the FDOT Rational Method, with an exception within the Poitras 

Storm Event Frequency Reason 

10-year • General Roadside Ditch Culverts 
• Pedestrian and Trail Bridges 

25-year Design Flood Event 
(20-year project of AADT < 1,500) 

50-year* Design Flood Event 
(20-year projection of AADT > 1,500) 

100-year Base Flood Event 
500-year Greatest Flood Event 
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Development where the Poitras FEMA LOMR Application model was used to determine the existing 
flowrates between wetlands at the cross drain locations.  

The Rational Method was employed for cross drains CD-404-01, CD-404-02, CD-404-03, CD-404-07, CD-
405-02, CD-405-07, CD-500-01, CD-500-03, CD-500-04, CD-500-05, CD-500-07, CD-502-01, CD-502-03,  
CD-502-04, CD-502-05, and CD-502-06 to calculate discharge rates for the Design (50-year), Base (100-
year), and Greatest Flood (500-year). The intensity for each storm event was calculated from the FDOT 
Intensity-Duration-Frequency (IDF) Equations for Zone 7 provided in the FDOT Hydrology Handbook if 
time of concentration was less than or equal to 180 minutes. If the time of concentration was more than 
180 minutes, intensities were attained directly from the IDF curve for Zone 7. Discharge rates for the 500-
year event were estimated by plotting the calculated discharge rates for the 25-year, 50-year, and 100-
year event on a log-log graph of frequency versus flow and forecasting for the 0.002 event frequency (500-
year event). 

Cross drains CD-404-04 and CD-405-04, use existing flow rates from available model from FEMA LOMR 
002-17137 as input flows for HY-8.  

Federal Highway Administration (FHWA) HY-8 (Version 7.50) software was used to determine peak stages 
associated with these flows and proposed pipe sizes. Pipe sizes were determined by providing 
approximately three feet per second (fps) velocity during the design storm to minimize risk of increasing 
stages for the surrounding properties. For the purpose of this study, it was assumed that a maximum pipe 
size of 48-inches would be used before creating multiple pipes at the cross drain, if needed. In all cases, 
overtopping for the basin was assumed to be the roadway for the mainline Osceola Parkway Extension.  
A roadway profile was developed for each of the alternatives, and generally, the profile is three feet above 
existing ground.  Cross drains are typically located at low points in the roadway profile.  At cross drain 
locations, the roadway was assumed to be five feet above the crown of pipe in an effort to provide dry 
bottoms in the roadside ditches. The roadway profile will be re-evaluated during final design.  The crown 
of pipe was assumed to match either FEMA’s Base Flood Elevation (BFE) or the existing ground elevation 
provided by LiDAR data.  The crown of pipe at the downstream end is used as the constant tailwater 
elevation for each cross drain in HY-8, as it was assumed this would be the condition where peak flow 
occurs.  

If the 500-year discharge did not result in overtopping of the Osceola Parkway Extension Alternative, then 
the 500-year discharge and stage was entered in the Flood Data Box as the Greatest Flood. If a storm 
event of lower frequency than the 500-year discharge resulted in overtopping, then the frequency of the 
storm event was calculated using the log-log discharge estimate. This result was recorded as the 
Overtopping Flood within the Flood Data Box. The Flood Data Box is included in Section 6 - Conclusion of 
this report. 

It is assumed that during the design phase pipe sizes will be re-evaluated for any existing infrastructure 
(e.g. underground utilities) or topographic limitations that can influence pipe inverts, as well as the 
proposed profile that can limit the pipe height. It is also assumed that the basin overtopping analysis and 
floodplain stage increases will be evaluated in the design phase.  
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4. Existing Conditions 

 Previously Permitted Information 
Existing drainage basin locations and previously permitted cross drains located upstream and 
downstream of the project were used to determine the sizing and flow for the proposed cross 
drains. The Balmoral Group’s (TBG) site visits on October 11 and December 14 of 2018, the 
SFWMD ERPs along the Southeast SR 417 and east of Narcoossee Road verified the location and 
sizing of previously permitted cross drains. The cross drains found within the project boundaries 
were verified. Table 2 provides a list of SFWMD ERPs as well as FDOT Record Drawings 
reviewed for cross drain information and locations along the Osceola Parkway Extension project 
limits.  

 
Table 2 - Existing Plans within Osceola Parkway Extension Project Limits, West to East 

Permit No.  Application 
No. 

Project Name Plans show pertinent 
Cross Drain? 

48-00063-S 051109-15 Poitras Property Borrow Pit No 5 No 
48-00195-S 080515-14 Lake Nona South West Mass Grading 

Phase 2 
No 

48-00195-S1 180309-3 Poitras East PD FEMA LOMR No, but provides flow 
at  CD-405-03 & CD-
404-04 

48-00788-S 130419-13 Lake Preserve No 
48-00922-P 010413-2 World Gateway - Offsite Mitigation 

Area 
No 

48-00954-P-02 070322-11 County Road 15 (Narcoossee Road) Yes, EX-2 & EX-2A 
48-01152-P 010919-11 Lake Hart Phase 1B Parcel 4 Lot Fill No 
48-01288-P 020116-5 Ginn Property DRI No 
48-01290-P 170515-25 Village K and J No 
48-02210-P 121029-15 Eagles Roost Pier No 
48-02392-P 150603-2 Southern Oaks No 
48-02396-P 141208-2 Clapp Simms Duda Road Yes; EX-4 & EX-5 
48-02409-P 150106-3 Clapp Simms Duda Road - Bridge 

Improvements 
No 

49-00993-P 030730-12 Swale East of Springhead Lake 
Excavation 

No 

49-01136-P 090508-7 Villa Sol No 
49-01331-P 030520-26 Turnberry Reserve No 
49-02042-P 091118-6 Boggy Creek Road Widening (Orange 

Co) 
Yes; EX-12 

49-02211-P 031231-10 Boggy Creek Road Widening Yes; EX-35, EX-1, EX-20 
49-02681-P1 170814-2 Sunbridge-Cyrils Drive Master Drainage 

Report 
Yes; F-22, F-23, F-25, F-
26 

Note1: Construction for this project has not yet initiated. 
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Permit information showing pertinent cross drains within the project vicinity are included in Appendix B. 

 Existing Cross Drains 
TBG’s field review resulted in the discovery of pertinent cross drains along Boggy Creek Road, 
Happy Lane, Simpson Road, Narcoossee Road, and Cyrils Drive. Field review notes are located in 
Appendix C.  Plates 1 and 2 provide an overview of these existing cross drain locations in relation 
to the alternatives for the Osceola Parkway Extension. The direction of flow is determined from 
LiDAR, previously permitted data, and field visit observations. See Figures 10 through 17, 
Appendix A, for existing cross drain location exhibits. 

Table 3 provides pertinent information for existing crossdrains along the Osceola Parkway 
Extension.     
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Plate 1 – Existing Cross Drains Relative to Proposed Boggy Creek (Orange) and Lake Nona (Yellow) Alternatives 
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Plate 2 – Existing Cross Drains Relative to Proposed Split Oak Minimization (Green) and Split Oak Avoidance (Pink) Alternatives
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Table 3 – Pertinent Existing Cross Drains Along OPE Alternatives Summary 

Existing & 
Future 
Cross 

Drain ID 

Proposed Cross 
Drain ID 

Size Flow 
Direction 

Source 

EX-2 N/A 24” Reinforced 
Concrete Pipe (RCP) 
(Narcoossee Road 

Existing Pond Outfall) 

Northeast ERP Application No. 070322-11 

EX-2A N/A 8’ x 6’ Wildlife 
Crossing 

Northeast ERP Application No. 070322-11 

EX-12 CD-405-05, 
CD-404-05 

3 - 8' x 5' Concrete 
Box Culvert (CBC) 

Southeast ERP Application No. 091118-6 

EX-13 CD-405-06, 
CD-404-06 

2 - 30” Pipes Southeast TBG Field Visit 

EX-18 CD-405-01 2 - 72” Pipes West Osceola Parkway Extension 
Location Hydraulics Report for 

Osceola County Expressway 
Authority (OCX) (Inwood, 2016) 

EX-19 N/A 24” Pipe West Osceola Parkway Extension 
Location Hydraulics Report for 

OCX (Inwood, 2016) 
EX-33 N/A 18" Control Structure Southwest Cyrils Drive Survey,  

Provided by Tavistock 
EX-35 CD-405-03 3 - 38”x60” Pipes South ERP Application No. 031231-10 
F-22 CD-500-06 

CD-502-07 
2 - 36” Pipes South ERP Application No. 170814-2 &  

ERP Application No. 180209-328 
F-23A &  

F-23B 
N/A 2 - 24” Wildlife 

Crossings 
South ERP Application No. 170814-2 

F-25 CD-502-08 6 - 3’ x 6’ CBC North ERP Application No. 180209-328 

F-26 CD-500-08 6 - 3’ x 6’ CBC North ERP Application No. 180209-328 
Note:  For the Cross Drain ID column, “EX” indicates a currently existing culvert & “F” indicates plans show this 
culvert to be constructed in the future. 

 EX-2 & EX-2A 
Cross drains EX-2 and EX-2A are located along Narcoossee Road at the proposed interchange 
with the Osceola Parkway Extension. The sizes for these crossings were pulled from the 
Narcoossee Road Widening project under SFWMD ERP Application No. 070322-11.  

From the permitted plans, EX-2 is shown as a 24-inch outfall pipe for the Narcoossee Road 
stormwater management facility, which is proposed to be impacted by both the Boggy Creek 
and Lake Nona Alternatives. The existing pond is proposed to be relocated and merged with the 
stormwater management facility associated with the Osceola Parkway Extension’s 
improvements along Narcoossee Road. Therefore, this crossing is not proposed to be extended 
or replaced.  
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From the permitted plans, EX-2A is shown as an 8’ x 6’ CBC Wildlife Crossing to connect Poitras 
and Eagle Creek Primary Conservation Network (Conservation Network map provided in 
Appendix B). This was confirmed during TBG’s Field Visit in October 2018 (see Plate 3 below). 
Due to the wildlife crossing location in relation to the proposed OPE Interchange with 
Narcoossee Road and the surrounding proposed developments, this wildlife crossing is not 
currently proposed to be extended or relocated. The disposition of the wildlife crossing is 
unknown at this time.  It is assumed that coordination of wildlife crossings will be performed 
during the design phase. 

 

Plate 3 – EX-2A Wildlife Crossing (Facing South) 

 EX-12 
Cross drain EX-12 is located on Boggy Creek Road approximately 540 feet northeast of the Boggy 
Creek Road and High Plains Lane intersection, along Jim Branch in Osceola County. This cross 
drain is included in ERP Application No. 091118-6. Refer to Appendix C. The cross drain consists 
of three 8’ x 5’ concrete culverts.  

Figure 14 in Appendix A shows the EX-12 location and surrounding topography. Plate 4 shows 
the condition of EX-12. 
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Plate 4 - Downstream End of Cross Drain EX-12 in Series Downstream of CD-405-04 (CD-404-02) 

 EX-13 
Cross drain EX-13 is located on Boggy Creek Road approximately 1,000 feet east of the Boggy 
Creek Road and Opsy Lane intersection. This cross drain is included within the field notes for 
the field review on October 11th of 2018, which can be found in Appendix C. The cross drain 
consists of two 30 inch RCP’s. 

Figure 14 in Appendix A shows the EX-13 location and surrounding topography. Plate 5 shows 
the condition of EX-13. 
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Plate 5 - Upstream End of Cross Drain EX-13 in Series Downstream of CD-405-05 (CD-404-06) 

 EX-18 
Cross Drain EX-18 is located on Boggy Creek Road just south of the existing SR 417 Interchange. 
It is documented within the Osceola Parkway Extension Location Hydraulics Report for OCX, by 
Inwood in 2016, as a double 72-inch pipe. This pipe receives flow from the Lake Nona Medical 
Center as documented within SFWMD ERP Application 130628-7 for the Lake Nona Boulevard 
connection to Boggy Creek Road. Refer to Appendix B.  

 EX-33 
EX-33 is located on Cyrils Drive approximately 1,000 feet west of the Absher Road and Cyrils 
Drive intersection. This cross drain is included within the Cyrils Drive topographic survey CADD 
file from Tavistock. It is surveyed to be a control structure with a V-notch weir with an 18-inch 
pipe crossing Cyrils Drive.  

Figure 16 in Appendix A shows the EX-33 location and surrounding topography. 

 EX-35 
Existing cross drain EX-35 is located at the intersection of Boggy Creek Road and East Boggy 
Creek Road (See Plate 6 below). Multiple iterations of the plan set for this cross drain exist 
within ERP Application No. 031231-10. TBG field review confirmed this cross drain is a triple 38” 
x 60” RCP that connects the residential area east of Boggy Creek Road to a Boggy Creek 
tributary.  The culvert connects from the northeast quadrant to the southeast quadrant. 
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Plate 6 – EX-35 South of Boggy Creek Road (Facing Northeast) 

 EX-39 
Cross drain EX-39 is located on Beth Road approximately 400 feet east of the Happy Lane and 
Beth Road intersection. This cross drain is included within the field notes for the field review on 
December 14th of 2018, which can be found in Appendix C. The cross drain consists of two 30 
inch RCP’s. 

Figure 11 in Appendix A shows the EX-39 location and surrounding topography. Plate 7 shows 
the condition of EX-39. 

 

Plate 7 - Upstream End of Cross Drain EX-39 in Series Upstream of CD-405-02 
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 EX-46 
Cross drain EX-46 was discovered in the field during a TBG Field Visit. It is a double 15-inch pipe 
under Cyrils Drive at the southeast corner of an existing borrow pit.   

Figure 16 in Appendix A shows the EX-46 location and surrounding topography. Plate 8 shows 
the condition of EX-46. 

 

 

Plate 8 – EX-46 along Cyrils Drive  

 Cross Drain F-22 
Cross drain, F-22 is located approximately 1,000 feet east of the Absher Road and Cyrils Drive 
intersection. This cross drain is shown in SFWMD Permit Application 170814-2 (future Sunbridge 
NED Cyrils Drive Phase I Project Plans).  As such, it is assumed that this cross drain will be 
constructed in the future. It is intended to replace EX-30, which is a double 12-inch cross drain. 
Refer to Appendix B for plans showing future cross drain F-22, which will be double 36-inch 
pipes. 

Figure 17 in Appendix A shows the F-22 location and surrounding topography. Cross drain F-22 
is in series downstream of proposed cross drain CD-500-05 for the Split Oak Minimization 
Alternative and in series upstream of proposed cross drain CD-502-07 for the Split Oak 
Avoidance Alternative. 

 Cross Drain F-23A and F-23B 
F-23A and F-23B are located east of the Absher Road and Cyrils Drive intersection, on the east 
and west side of F-22. These pipes are 24-inch wildlife crossings situated at a higher elevation 
than the F-22 hydraulic cross drain. These wildlife crossings are shown in SFWMD Permit 
Application 170814-2 (future Sunbridge NED Cyrils Drive Phase I Project Plans).  As such, it is 
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assumed that these cross drains will be constructed in the future.  Refer to Appendix B for plans 
showing these future cross drains. 

Wildlife crossings were not included in cross drain estimates for the OPE alternatives. It is 
assumed that coordination of wildlife crossings will be performed during the design phase. 

Figure 17 in Appendix A shows the F-23A and F-23B locations and surrounding topography.  

 Cross Drain F-26 
Cross drain F-26 is located approximately 5,200 feet northeast of the Absher Road and Cyrils 
Drive intersection. This cross drain is shown in SFWMD Permit Application 171106-4 (future 
Sunbridge NED Phase I West of C-30 Canal Project Plans).  As such, it is assumed that this cross 
drain will be constructed in the future.  Refer to Appendix B for plans showing future cross drain 
F-26, which will be six 3’ x 6’ box culverts. 

Figure 17 in Appendix A shows the F-26 location and surrounding topography. Cross drain F-26 
is in series downstream of proposed cross drain CD-500-08 for the Split Oak Minimization 
Alternative. 

 Cross Drain F-25 
Cross drain F-25 is located approximately 4,670 feet northeast of the Absher Road and Cyrils 
Drive intersection. This cross drain is shown in SFWMD Permit Application 171106-4 (future 
Sunbridge NED Phase I West of C-30 Canal Project Plans).  As such, it is assumed that this cross 
drain will be constructed in the future.  Refer to Appendix B for plans showing future cross drain 
F-25, which will be six 3’ x 6’ box culverts. 

Figure 17 in Appendix A shows the F-25 location and surrounding topography. Cross drain F-25 
is in series downstream of proposed cross drain CD-502-08 of the split oak avoidance 
alternative. 

5. Proposed Conditions 
Potential floodplain impacts as a result of the Osceola Parkway Extension from SR 417 to Cyrils Drive were 
reviewed along the contributing basin for each cross drain. Any floodplain impacts associated with the 
proposed bridges over Boggy Creek and Canal C-29A tributary to Fells Cove will be handled during the 
design phase through a bridge hydraulics analysis. 

Floodplain impacts are not expected to occur within the contributing areas for cross drains CD-404-06, 
CD-404-07, CD-405-02, CD-405-06, CD-405-07,  CD-500-04, and CD-502-05. There is some encroachment 
of the alternative footprint on the existing 100-year FEMA floodplain at cross drains CD-404-02, CD-404-
03, CD-404-04, CD-405-01, CD-405-04, CD-500-01, CD-500-03, CD-500-05, CD-500-06, CD-500-07, CD-502-
01, CD-502-03, CD-502-04, CD-502-06, CD-502-07, and CD-502-08, which will be mitigated by routing the 
floodplain impacted volume to the project’s stormwater management facility or floodplain compensation 
pond, as stated in the Pond Siting Report prepared by The Balmoral Group under a separate cover. 
Additionally, it is anticipated that floodplain impacts associated with the alternative footprints at cross 
drains CD-404-01, CD-404-05, CD-405-03, CD-405-05, CD-500-02, and CD-502-02 will be mitigated with a 
proposed cross drain or bridge.  
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This document serves to identify the proposed offsite conveyance required to maintain existing drainage 
patterns through the proposed alternatives.  

Please see Appendix D for proposed calculations, assumptions, and HY-8 results. 

 Lake Nona Alternative (Alternative 404B) Cross Drains 
The OPE Lake Nona Alternative extends from SR 417 to Narcoossee Road. The Lake Nona 
Alternative includes an interchange with SR 417 approximately 5,000-feet east of the existing SR 
417 and Boggy Creek Road interchange, then heads south to a proposed interchange with 
Laureate Boulevard and the proposed interchange with the Simpson Road extension before 
heading due east along the Osceola and Orange County Line until reaching the Narcoossee Road 
interchange. This alternative intersects FEMA Flood Zones A and AE within the SR 417 
interchange, the Lake Nona Medical Center, Jim Branch Creek, and the Jim Branch Creek 
tributaries.  Table 4 provides alternatives for proposed cross drains at Lake Nona. 

Table 4 – Lake Nona Alternative Proposed Cross Drains 

Cross Drain Culvert Size Flow Direction 

CD-404-01 2 - 36” East 

CD-404-02 24” East 

CD-404-03 24” East 

CD-404-04 3 - 42” North 

CD-404-05 3 - 5’ x 8’ Southeast 

CD-404-06 2 - 30” Southeast 

CD-404-07 3 - 48” South 

 

 Cross Drain CD-404-01 
CD-404-01 is located within Jim Branch tributary wetlands, which flow east towards Jim Branch 
Creek. The crossing is located within FEMA Flood Zone AE with a base flood elevation of 80 feet-
NAVD. There are no pertinent existing cross drains for this crossing, so the rational method was 
utilized to size this cross drain. From analysis of the Digital Elevation Model (DEM), the 
contributing basin area is approximately 35.7 acres. The rational method estimates a peak 
design storm flow of 47.3 cubic feet per second (cfs). To provide approximately 3 fps velocity 
through the cross drain during the design storm, the proposed cross drain was sized to be 
double 36-inch pipes. 
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See Figure 6B in Appendix A for a GIS exhibit showing CD-404-01’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-404-
01. 

 Cross Drain CD-404-02 
CD-404-02 is located within Jim Branch tributary wetlands, which flows east towards Jim Branch 
Creek. The crossing is located within FEMA Flood Zone A. There are no known pertinent existing 
cross drains for this crossing, so the rational method was utilized to size this cross drain. From 
analysis of the DEM, the contributing basin area is approximately 5.8 acres. The rational method 
estimates a peak design storm flow of 10.6 cfs. To provide approximately 3 fps velocity through 
the cross drain during the design storm, the proposed cross drain was sized to be a single 24-
inch pipe. 

See Figure 6B in Appendix A for a GIS exhibit showing CD-404-02’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-404-
02. 

 Cross Drain CD-404-03 
CD-404-03 is located within Jim Branch tributary wetlands, which flows east towards Jim Branch 
Creek. The crossing is located within FEMA Flood Zone A. There are no known pertinent existing 
cross drains for this crossing, so the rational method was utilized to size this cross drain. From 
analysis of the DEM, the contributing basin area is approximately 8.5 acres. The rational method 
estimates a peak design storm flow of 11.4 cfs. To provide approximately 3 fps velocity through 
the cross drain during the design storm, the proposed cross drain was sized to be a single 24-
inch pipe. 

See Figure 6B in Appendix A for a GIS exhibit showing CD-404-03’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-404-
03. 

 Cross Drain CD-404-04 
CD-404-04 conveys water north connecting wetlands within Jim Branch tributary. This area is 
included within a large watershed model for the Poitras East PD, which submitted a FEMA LOMR 
Application in December 2018. The existing flowrate results between the wetlands were 
included in this model and used to size a cross drain along the Lake Nona Alternative.  To provide 
approximately 3 fps velocity through the cross drain during the design storm, the proposed 
cross drain was sized to be triple 42-inch pipes.  

See Figure 6B in Appendix A for a GIS exhibit showing CD-404-04’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-404-
04. 

 Cross Drain CD-404-05 
CD-404-05 is located on Jim Branch Creek, which flows south outfalling into Fells Cove and 
ultimately discharges into East Lake Toho. The cross drain is located within FEMA Flood Zone A 
for Jim Branch Creek. The proposed cross drain size is assumed to match the existing 
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downstream cross drain, EX-12, at Boggy Creek Road, which is a triple 5-foot x 8-foot concrete 
box culvert. 

Quantity estimates for this cross drain were prorated using the pay items and unit estimates for 
EX-12 as documented in SFWMD ERP Application No. 091118-6. Refer to Appendix B.  

See Figure 6B in Appendix A for a GIS exhibit showing CD-404-05’s location and surrounding 
topography.  

 Cross Drain CD-404-06 
CD-404-06 is located north of and adjacent to Boggy Creek Road, outfalling to Fells Cove and 
ultimately discharging into East Lake Toho. The cross drain is not located within a FEMA 
floodplain. An existing cross drain at Boggy Creek Road, EX-13, was discovered during the TBG 
Field Visit in October 2018. The cross drain measured as double 30-inch pipes. From review of 
the contributing basin size, the existing cross drain size appears to be appropriate and was used 
as the estimated pipe size for this crossing.  

See Figure 6B in Appendix A for a GIS exhibit showing CD-404-06’s location and surrounding 
topography.  

 Cross Drain CD-404-07 
CD-404-07 outfalls to a system of cross drains, which outfall directly to Fells Cove and ultimately 
discharge into East Lake Toho. It is located outside of a FEMA floodplain. There is an existing 
cross drain, EX-14, which includes double 24-inch pipes along Boggy Creek Road. However, from 
analysis of the DEM and TBG field review, the contributing basin area is approximately 66 acres. 
It was presumed that the existing cross drain along Boggy Creek Road, a county road, does not 
provide the level of service a limited access facility would require. The rational method was 
performed at this location which estimates a peak design storm flow of 61 cfs. To provide 
approximately 3 fps velocity through the cross drain during the design storm, the proposed 
cross drain was sized to be double 48-inch pipes. 

See Figure 6B in Appendix A for a GIS exhibit showing CD-404-07’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-404-
07. 

 Boggy Creek Alternative (Alternative 405) Cross Drains 
The OPE Boggy Creek Alternative extends from the SR 417 and Boggy Creek Road interchange to 
Narcoossee Road.  The Boggy Creek Alternative includes new ramps within the existing 
interchange with SR 417 and Boggy Creek Road, then heads due south to a proposed interchange 
with an extension of Simpson Road before turning due east along the Osceola and Orange County 
Line to the proposed Narcoossee Road interchange. This alternative intersects FEMA Flood Zones 
A and AE within the Boggy Creek, Boggy Creek tributary wetlands, Jim Branch Creek, and the Jim 
Branch Creek tributary wetlands.  
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The Boggy Creek Alternative proposes bridges over the Boggy Creek Floodway. All floodplain 
impact analyses associated with Boggy Creek should be further evaluated and coordinated with 
the SR 417 widening project.  

During permit and existing studies research, it was noted that the Boggy Creek tributary wetlands 
located east of Boggy Creek Road has two major outfall locations at EX-18 and EX-35. These 
existing cross drains along Boggy Creek Road were sized to accommodate the entire respective 
FEMA floodplain at each crossing, therefore, these existing cross drain sizes were used at the 
FEMA crossings along Alternative 405. TBG Field Review on December 14, 2018, intended to 
verify basin boundaries between the Lake Nona Medical Center property and the southern 
residential area, however, there is a gated access roadway for the City of Orlando property that 
appears to be a basin divide. From aerial imagery there is a possible cross drain along this gated 
access roadway northeast of Bicky Road. If this alternative is chosen, it is suggested to further 
evaluate the contributing areas and direction of flow in the design phase to decrease the required 
cross drain sizing as appropriate. For purposes of this study, the two major cross drain sizes were 
used for CD-405-01 and CD-405-03. Table 5 provides alternatives for proposed cross drains at 
Boggy Creek. 

Table 5 – Boggy Creek Alternative Proposed Cross Drains 

Cross Drain Culvert Size Flow Direction 

CD-405-01 2 - 72” West 

CD-405-02 2 - 48” West 

CD-405-03 3 - 38” x 60” Southwest 

CD-405-04 (3) 42” North 

CD-405-05 3 - 5’ x 8’ Southeast 

CD-405-06 2 - 30” Southeast 

CD-405-07 3 - 48” South 

 

 Cross Drain CD-405-01 
CD-405-01 is located within a Boggy Creek Tributary and FEMA Flood Zone AE. Offsite runoff 
discharges west from the Lake Nona Medical Center to Boggy Creek Road as documented within 
SFWMD ERP Application 130628-7 for the Lake Nona Boulevard connection to Boggy Creek 
Road. CD-405-01 is a cross drain for the northbound OPE to eastbound SR 417 interchange 
ramp, since current design does not include a bridge at this location. The pipe size matches the 
existing downstream cross drain at Boggy Creek Road, EX-18, which includes double 72-inch 
pipes.  
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All other ramps at this interchange include a bridge over the Boggy Creek tributary, therefore, 
no additional cross drains were identified at this location.  

 Cross Drain CD-405-02 
CD-405-02 outfalls west to Boggy Creek and ultimately discharges into East Lake Toho. It is 
located outside of a FEMA floodplain. There is an existing cross drain, EX-19, which is a 24-inch 
pipe, along Boggy Creek Road. However, from analysis of the DEM and TBG field review, the 
contributing basin area is approximately 115 acres. It was presumed that the existing cross drain 
along Boggy Creek Road, a county road, does not provide the level of service a limited access 
facility would require. The rational method was performed at this location, which estimates a 
peak design storm flow of 67.4 cfs. To provide approximately 3 fps velocity through the cross 
drain during the design storm, the proposed cross drain was sized to be double 48-inch pipes.  

See Figure 7B in Appendix A for a GIS exhibit showing CD-405-02’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-405-
02. 

 Cross Drain CD-405-03 
CD-405-03 outfalls to Boggy Creek and ultimately discharges into East Lake Toho. The cross drain 
is located within FEMA Flood Zone A, which is comprised of the wetland tributary to Boggy 
Creek east of Boggy Creek Road. From the Boggy Creek Road Widening, under ERP Application 
031231-10, these wetlands flow towards the Boggy Creek Road and East Boggy Creek Road 
intersection, therefore, CD-405-03 pipe size matches the existing downstream cross drain EX-
35. 

See Figure 7B in Appendix A for a GIS exhibit showing CD-405-03’s location and surrounding 
topography.  

 Cross Drain CD-405-04 
CD-405-04 conveys water north connecting wetlands within the Jim Branch tributary. This area 
is included within a large watershed model for the Poitras East PD, which has submitted a FEMA 
LOMR Application in December 2018. The existing flowrate results between the wetlands were 
included in this model and used to size a cross drain along the Boggy Creek Alternative. To 
provide approximately 3 fps velocity through the cross drain during the design storm, the 
proposed cross drain was sized to be triple 42-inch pipes.  

See Figure 7B in Appendix A for a GIS exhibit showing CD-405-04’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-405-
04. 

 Cross Drain CD-405-05 
CD-405-05 is located on Jim Branch Creek, which flows south outfalling into Fells Cove and 
ultimately discharges into East Lake Toho. The cross drain is located within FEMA Flood Zone A 
for Jim Branch Creek. The proposed cross drain size is assumed to match the existing 
downstream cross dain, EX-12, at Boggy Creek Road, which is a triple 5-foot x 8-foot concrete 
box culvert. 
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Quantity estimates for this cross drain assumes the same pay items and unit estimates for EX-
12 as documented in SFWMD ERP Application No. 091118-6. Refer to Appendix B. 

See Figure 7B in Appendix A for a GIS exhibit showing CD-405-05’s location and surrounding 
topography. 

 Cross Drain CD-405-06 
CD-405-06 is located north of and adjacent to Boggy Creek Road, outfalling to Fells Cove and 
ultimately discharging into East Lake Toho. The cross drain is not located within a FEMA 
floodplain. An existing cross drain at Boggy Creek Road, EX-13, was discovered during the TBG 
field visit in October 2018. The cross drain measured as double 30-inch pipes. From review of 
the contributing basin size, the existing cross drain size appears to be appropriate and was used 
as the estimated pipe size for this crossing.  

See Figure 7B in Appendix A for a GIS exhibit showing CD-405-06’s location and surrounding 
topography.  

 Cross Drain CD-405-07 
CD-405-07 outfalls to a system of cross drains downstream, which directs runoff to Fells Cove 
and ultimately discharges into East Lake Toho. It is located outside of a FEMA floodplain. There 
is an existing cross drain, EX-14, which includes double 24-inch pipes along Boggy Creek Road. 
However, from analysis of the DEM and TBG field review, the contributing basin area is 
approximately 66 acres. It was presumed that the existing cross drain along Boggy Creek Road, 
a county road, does not provide the level of service a limited access facility would require. The 
rational method was performed at this location, which estimates a peak design storm flow of 
61 cfs. To provide approximately 3 fps velocity through the cross drain during the design storm, 
the proposed cross drain was sized to be double 48-inch pipes. 

See Figure 7B in Appendix A for a GIS exhibit showing CD-405-07’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-405-
07. 

 Split Oak Minimization Alternative (Alternative 500 107C-1) Cross Drains  
The OPE Split Oak Minimization Alternative extends east from the Narcoossee Road Interchange, 
which is approximately 2,300-feet northwest of the existing Narcoossee Road and Boggy Creek 
Road intersection, to SFWMD C-29A Canal where it then shifts southeast into the southern 
portion of Split Oak Forest and connects to Cyrils Drive, west of the C-30 Canal.  

A large stormwater management study for the future development west of the C-30 Canal and 
the Sunbridge Parkway connection to Cyrils Drive was used as applicable. The future cross drain 
sizes and locations are provided in SFWMD ERP Applications 170814-2 and 180209-328, refer to 
Appendix B for documentation. For purposes of this study, only the applicable future hydraulic 
connections were used, and wildlife crossings were not included. It is assumed that the final 
design phase will coordinate locations and sizes for any desired wildlife crossings within the 
corridor. Table 6 provides minimization alternatives for proposed cross drains at Split Oak. 
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Table 6 – Split Oak Minimization Alternative Proposed Cross Drains 

Cross Drain Culvert Size Flow Direction 

CD-500-01 2 - 42” North 
CD-500-02 BRIDGE South 
CD-500-03 3 - 42” South 
CD-500-04 2 - 48” Southwest 
CD-500-05 36” Southwest 
CD-500-06 2 - 36" South 
CD-500-07 36” North 
CD-500-08 6 - 3’ x 6’ Northeast 

 Cross Drain CD-500-01 
CD-500-01 is located north of and adjacent to Clapp Simms Duda Road. The cross drain is located 
within FEMA Flood Zone AE, with a base flood elevation of 63 feet-NAVD. From the Clapp Simms 
Duda Road Utility and Road Improvements Project under SFWMD ERP Application No. 141208-
2, there are several 15-inch and 18-inch cross drains along Clapp Simms Duda Road between 
Narcoossee Road and the C-29A Canal, conveying runoff from south of Clapp Simms Duda Road 
to the roadside ditch on the north, which flows east outfalling into the C-29A Canal. From 
analysis of the DEM, the contributing basin area is approximately 48.9 acres. It was presumed 
that the existing cross drain along Clapp Simms Duda Road does not provide the level of service 
a limited access facility would require. The rational method was performed at this location, 
which estimates a peak design storm flow of 63.2 cfs. To provide approximately 3 fps velocity 
through the cross drain during the design storm, the proposed cross drain was sized to be 
double 42-inch pipes for a single crossing between Narcoossee Road and the C-29A Canal.  

See Figure 8B in Appendix A for a GIS exhibit showing CD-500-01’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-500-
01. 

 Cross Drain CD-500-02 
CD-500-02 is located at SFWMD C-29A Canal. It is assumed that the alternative will bridge over 
the entire SFWMD right-of-way. Floodplain impacts directly associated with this crossing will be 
analyzed within the design phase for this project.  

 Cross Drain CD-500-03 
CD-500-03 is located within an existing conveyance ditch that flows west to Ajay Lake. The cross 
drain is within FEMA Flood Zone A, associated with Ajay Lake. There are no known pertinent 
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existing or future cross drains within this area at this time. From analysis of the DEM, the 
contributing basin area is approximately 79.0 acres. The rational method was performed at this 
location, which estimates a peak design storm flow of 85.9 cfs. To provide approximately 3 fps 
velocity through the cross drain during the design storm, the proposed cross drain was sized to 
be triple 42-inch pipes. 

See Figure 8B in Appendix A for a GIS exhibit showing CD-500-03’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-500-
03. 

 Cross Drain CD-500-04 
CD-500-04 is located upstream of an existing conveyance ditch that flows west to Ajay Lake. The 
cross drain is not located within a FEMA floodplain. There are no known pertinent existing or 
future cross drains within this area at this time. From analysis of the DEM, the contributing basin 
area is approximately 96.0 acres. The rational method was performed at this location which 
estimates a peak design storm flow of 72.0 cfs. To provide approximately 3 fps velocity through 
the cross drain during the design storm, the proposed cross drain was sized to be double 48-
inch pipe. 

See Figure 8B in Appendix A for a GIS exhibit showing CD-500-04’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-500-
04. 

 Cross Drain CD-500-05 
CD-500-05 is located within existing FEMA floodplain Zone A associated with wetlands within 
Split Oak Forest just north of Cyrils Drive. This cross drain conveys runoff southwest to the 
wetlands north of Cyrils Drive. There is an existing cross drain along Cyrils Drive that is a control 
structure with an 18” pipe, EX-33. Since the intention of CD-500-05 is to mimic existing 
conditions, which is free flow to the wetland at the EX-33 control structure, the rational method 
was used to size the cross drain. From analysis of the DEM, the contributing basin area is 
approximately 21.9 acres. The rational method estimates a peak design storm flow of 19.9 cfs. 
To provide approximately 3 fps velocity through the cross drain during the design storm, the 
proposed cross drain was sized to be a single 36-inch pipe. 

See Figure 8B in Appendix A for a GIS exhibit showing CD-500-05’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-500-
05. 

 Cross Drain CD-500-06 
CD-500-06 is located within existing FEMA Flood Zone A associated with wetlands within Split 
Oak Forest just north of the proposed Cyril Drive extension to Sunbridge Parkway. This section 
of the Split Oak Minimization Alternative is situated within the Sunbridge Northeast District 
(NED) Master Drainage Plan, ERP Application No. 180209-328. From the proposed model and 
development plans, the future cross drain along Cyril Drive, F-22, includes double 36-inch pipes 
that conveys the wetlands north of Cyril Drive to the wetlands to the south. This pipe size was 
used for the Split Oak Minimization Alternative’s crossing. The future pipes F-23A and F-23B are 
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wildlife crossings and are not included within this proposed crossing.  The wetland to the east, 
north of the alignment, will need to be connected to this cross drain. 

See Figure 8 in Appendix A for a GIS exhibit showing CD-500-06’s location and surrounding 
topography. Refer to Appendix B for the permit data used for this cross drain. 

 Cross Drain CD-500-07 
CD-500-07 is located within the interchange with Cyrils Drive. The cross drain is located within 
FEMA Flood Zone AE associated with various isolated wetlands. From a review of the Sunbridge 
Northeast District Master Drainage Plan, ERP Application 180209-328, within the Pre and Post 
Development models the isolated wetland south the Split Oak Minimization Alternative is a part 
of the basin for the large wetland due north of this location. The cross drain extends along the 
width of the interchange. It is assumed that any conflicts with the infield pond or other related 
items will be resolved during the design phase.  

From analysis of the DEM, the contributing basin area is approximately 17.7 acres. The rational 
method was performed at this location, which estimates a peak design storm flow of 21.5 cfs. 
To provide approximately 3 fps velocity through the cross drain during the design storm, the 
proposed cross drain was sized to be a single 36-inch pipe. 

See Figure 8 in Appendix A for a GIS exhibit showing CD-500-07’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-500-
07. 

 Cross Drain CD-500-08 
CD-500-08 is located within wetland sloughs that flow north into Lake Mary Jane. The cross 
drain is within FEMA Flood Zone AE with a base flood elevation of 65.5 ft-NAVD. This section of 
the Split Oak Minimization Alternative is situated within the Sunbridge NED Master Drainage 
Plan, ERP Application No. 180209-328. This particular crossing is located in between two 
proposed culverts, F-25 and F-26, both of which are six 3’ x 6’ box culverts.  

Refer to Figure 8 and Figure 17 in Appendix A for a GIS exhibit showing CD-500-08’s location, 
surrounding topography, and permitted upstream and downstream hydraulic crossings for this 
wetland slough. Refer to Appendix B for the permit data used for this cross drain. 

 Split Oak Avoidance Alternative (Alternative 502 207D-1) Cross Drains  
The OPE Split Oak Avoidance Alternative extends east from the Narcoossee Road Interchange, 
which is approximately 2,300-feet northwest of the existing Narcoossee Road and Boggy Creek 
Road intersection, towards the SFWMD C-29A Canal where it shifts south bridging over the 
existing borrow pit located just west of Split Oak Forest. From there the Split Oak Avoidance 
Alternative turns east going parallel to Cyril Drive, avoiding Split Oak Forest, and interchanges 
with Cyrils Drive, near Absher Road, west of the C-30 Canal.  

A large stormwater management study for the future development west of the C-30 Canal and 
the Sunbridge Parkway connection to Cyrils Drive was used as applicable. The future cross drain 
sizes and locations are provided in SFWMD ERP Applications 170814-2 and 180209-328, refer to 
Appendix B for documentation. For the purpose of this study, only the applicable future hydraulic 
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connections were used, and wildlife crossings were not included. It is assumed that the final 
design phase will coordinate locations and sizes for any desired wildlife crossings within the 
corridor. Table 7 provides avoidance alternatives for proposed cross drains at Split Oak. 

Table 7 – Split Oak Avoidance Alternative Proposed Cross Drains 
Cross Drain Culvert Size Flow Direction 

CD-502-01 2 - 42” North 
CD-502-02 BRIDGE South 
CD-502-03 4 - 42” Southwest 
CD-502-04 6 - 48” West 
CD-502-05 2 - 42” Northeast 
CD-502-06 2 - 36” South 
CD-502-07 2 - 36” South 
CD-502-08 6 - 3’ x 6’ North 

 Cross Drain CD-502-01 
CD-502-01 is located north of and adjacent to Clapp Simms Duda Road. The cross drain is located 
within FEMA Flood Zone AE, with a base flood elevation of 63 feet-NAVD. From the Clapp Simms 
Duda Road Utility and Road Improvements Project under SFWMD ERP Application No. 141208-
2, there are several 15-inch and 18-inch cross drains along Clapp Simms Duda Road between 
Narcoossee Road and the C-29A Canal, conveying runoff from south of Clapp Simms Duda Road 
to the roadside ditch on the north, which flows east outfalling into the C-29A Canal. From 
analysis of the DEM, the contributing basin area is approximately 48.9 acres. It was presumed 
that the existing cross drain along Clapp Simms Duda Road does not provide the level of service 
a limited access facility would require. The rational method was performed at this location, 
which estimates a peak design storm flow of 63.2 cfs. To provide approximately 3 fps velocity 
through the cross drain during the design storm, the proposed cross drain was sized to be 
double 42-inch pipes for a single crossing between Narcoossee Road and the C-29A Canal.  

See Figure 9B in Appendix A for a GIS exhibit showing CD-502-01’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-502-
01. 

 Cross Drain CD-502-02 
CD-502-02 is located at the SFWMD C-29A Canal. It is assumed that the Split Oak Avoidance 
Alternative will bridge over the entire SFWMD right-of-way. Floodplain impacts directly 
associated with this crossing will be analyzed during the design phase for this project.  

 Cross Drain CD-502-03 
CD-502-03 is located within an existing conveyance ditch that flows west to Ajay Lake. The cross 
drain is within FEMA Flood Zone A associated with Ajay Lake. There are no known pertinent 
existing or future cross drains within this area at this time. From analysis of the DEM, the 
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contributing basin area is approximately 156.4 acres. The rational method was performed at 
this location, which estimates a peak design storm flow of 119.7 cfs. To provide approximately 
3 fps velocity through the cross drain during the design storm, the proposed cross drain was 
sized to be quadruple 42-inch pipes. 

See Figure 9 in Appendix A for a GIS exhibit showing CD-502-03’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-502-
03. 

 Cross Drain CD-502-04 
CD-502-04 is located within an existing conveyance ditch that flows west to Ajay Lake. The cross 
drain is within FEMA Flood Zone A associated with Ajay Lake. There are no known pertinent 
existing or future cross drains within this area at this time. TBG’s field review determined that 
the existing borrow pit that the Split Oak Avoidance Alternative bridges over would overtop 
along its northeast berm, if overtopping occurs. Since it is unknown what storm events the 
borrow pit would overtop, it was included within this cross drain’s basin.  Additionally, there is 
an existing cross drain along Cyrils Drive, EX-46, which also contributes runoff south of Cyrils 
Drive, therefore, the peak flow calculated from CD-502-05 is also included for this cross drain’s 
sizing.  

From analysis of the DEM and field review, the contributing basin area is approximately 432.0 
acres. The rational method was performed at this location, which estimates a peak design storm 
flow of 218.0 cfs, including the additional upstream peak design flow from CD-502-05. To 
provide approximately 3 fps velocity through the cross drain during the design storm, the 
proposed cross drain was sized to be six 48-inch pipes. 

See Figure 9 in Appendix A for a GIS exhibit showing CD-502-04’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-502-
04. 

 Cross Drain CD-502-05 
CD-502-05 is located approximately 200-feet east of the Cyrils Drive and Franklin Road 
intersection, crossing both the Split Oak Avoidance Alternative and Cyrils Drive. The crossing is 
not located within a FEMA floodplain. This cross drain connects the wetland sloughs south of 
Cyrils Drive to the north and ultimately discharges to Lake Ajay. There is an existing cross drain 
along Cyrils Drive that includes double 15” pipes, EX-46. However, from analysis of the DEM and 
TBG field review, the contributing basin area is approximately 72.0 acres. It was presumed that 
the existing cross drain along Cyrils Drive, a county road, does not provide the level of service a 
limited access facility would require. The rational method estimates a peak design storm flow 
of 62.5 cfs. To provide approximately 3 fps velocity through the cross drain during the design 
storm, the proposed cross drain was sized to be double 42-inch pipes. 

See Figure 9 in Appendix A for a GIS exhibit showing CD-502-05’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-502-
05. 
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 Cross Drain CD-502-06 
CD-502-06 is located within existing FEMA Flood Zone A associated with wetland sloughs from 
Split Oak Forest just north of Cyrils Drive to Absher Road. This cross drain conveys runoff south 
extending along the Split Oak Avoidance Alternative and Cyrils Drive. There is an existing cross 
drain along Cyrils Drive that is a control structure with an 18” pipe, EX-33. It is unclear if this 
control structure is intended to remain, or the design storms associated with the control 
structure, therefore, CD-502-06 is sized for free flow conditions between the wetlands north 
and south of Cyrils Drive instead of extending the pipe of the EX-33 control structure.  From 
analysis of the DEM, the contributing basin area is approximately 70.4 acres. The rational 
method estimates a peak design storm flow of 51.2 cfs. To provide approximately 3 fps velocity 
through the cross drain during the design storm, the proposed cross drain was sized to be 
double 36-inch pipes. 

See Figure 9 in Appendix A for a GIS exhibit showing CD-502-06’s location and surrounding 
topography. Refer to Appendix D for the full calculations and HY-8 input and output for CD-502-
06. 

 Cross Drain CD-502-07 
CD-502-07 is located within existing FEMA Flood Zone A associated with wetlands sloughs that 
flow south from Split Oak Forest to wetlands south of the proposed Cyril Drive extension to 
Sunbridge Parkway. This section of the Split Oak Avoidance Alternative is situated within the 
Sunbridge NED Master Drainage Plan, ERP Application No. 180209-328. From the proposed 
model and development plans, the future cross drain along Cyril Drive, F-22, is comprised of 
double 36-inch pipes that convey the wetlands north of Cyril Drive to the wetlands to the south. 
This pipe size was used for the Split Oak Avoidance Alternative’s crossing. The future pipes F-
23A and F-23B are wildlife crossing and are not included within this proposed crossing.  

See Figure 9 in Appendix A for a GIS exhibit showing CD-502-07’s location and surrounding 
topography. Refer to Appendix B for the permit data used for this cross drain. 

 Cross Drain CD-502-08 
CD-502-08 is located within wetland sloughs that flow north into Lake Mary Jane. The cross 
drain is within FEMA Flood Zone AE with a base flood elevation of 65.5 ft-NAVD. This section of 
the Split Oak Avoidance Alternative is situated within the Sunbridge NED Master Drainage Plan, 
ERP Application No. 180209-328. This particular crossing is located at proposed culvert, F-25, 
six 3’ x 6’ box culvert.  

See Figure 9 and Figure 17 in Appendix A for a GIS exhibit showing CD-502-08’s location, 
surrounding topography, and future cross drain. Refer to Appendix B for the permit data used 
for this cross drain. 

  



Osceola Parkway Extension 
Central Florida Expressway Authority 

December 2019 

The Balmoral Group | Osceola Parkway Extension Location Hydraulic Report 27 

 

 

6. Conclusion 
In summary, the hydraulic structures proposed along the new alignments will be designed to cause no 
adverse increase in flood stages and flood limits. These changes will not result in any adverse impacts in 
the natural and beneficial floodplain values or any changes in flood risk or damage. The purpose of this 
report is to determine the existing condition and location of the cross drains along the project area of the 
Osceola Parkway Extension improvements and the associated impacts of these improvements. 

Additional right-of-way is anticipated for offsite floodplain compensation sites to mitigate for impacts to 
the floodplain on a cup-for-cup basis and a determination to the best location for compensation should 
be performed during the design phase. Refer to the Pond Siting Report under a separate cover for 
additional information.  

The proposed roadway improvement is expected to have no adverse impact on the existing cross drains 
that will be in series with the proposed cross drains. The proposed cross drains along the alternatives were 
reviewed and analyzed to not cause an increase in flood staging and flood limits. In addition, the proposed 
roadway is expected to route some of the roadway runoff to proposed ponds, thereby reducing the 
amount of flow through each cross drain. There are no significant impacts of the proposed roadway on 
the headwater stages for the modeled cross drains. 

In final design, the HY-8 models from the PD&E Study should be updated to include surveyed cross drain 
information to show the hydraulic improvement and prove there will be no adverse impacts. It is expected 
that cross drain flows will decrease if a different methodology is utilized that can account for upstream 
storage within the surrounding wetlands. The proposed cross drains are to be designed by the final design 
team. There shall be no adverse impacts due to the incorporation of cross drains along the Osceola 
Parkway Extension improvements.  

This is a project on a new alignment with encroachments into the floodplain.  Proposed cross drains, and 
bridges will perform hydraulically in a manner equal to or greater than the existing condition, and 
backwater surface elevations are not expected to increase.  Floodplain encroachments will be mitigated 
on a cup-for-cup basis in floodplain compensation sites and treatment/attenuation pond sites, which 
should result in no increase to the floodplain elevations.  These changes will not result in any adverse 
impacts on the natural and beneficial floodplain values or any changes in flood risk or damage.  There will 
not be a change in the potential for interruption or termination of emergency service or emergency 
evacuation routes.  Therefore, it has been determined that the encroachment type for this study is 
classified as “minimal”. 
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Table 8 – Lake Nona Alternative Flood Data Box 

 

 

 

Table 9 – Boggy Creek Alternative Flood Data Box 

 

 

2% PROB 50 YR FREQ 1% PROB 100 YR FREQ

DISCHARGE STAGE DISCHARGE STAGE DISCHARGE STAGE PROB % FREQ 
YR

DISCHARGE STAGE PROB % FREQ 
YR

CD-404-01 2 - 36 inch 47.30 80.83 57.64 81.24 -- -- -- -- 88.91 82.95 0.2% 500
CD-404-02 24 inch 10.61 79.81 12.08 80.04 -- -- -- -- 17.28 81.14 0.2% 500
CD-404-03 24 inch 11.38 78.96 13.19 79.29 -- -- -- -- 19.30 80.75 0.2% 500
CD-404-04 3 - 42 inch 84.14 78.39 99.20 78.54 -- -- -- -- 145.79 79.17 0.2% 500
CD-404-05 3 - 8' x 5' CBC -- -- 1396.47 73.26 -- -- -- -- -- -- -- --
CD-404-06 2 - 30 inch -- -- 78.88 75.92 -- -- -- -- -- -- -- --
CD-404-07 2 - 48 inch 61.30 77.28 69.81 77.37 -- -- -- -- 101.13 77.77 0.2% 500

Note:

STRUCTURE
NO.

Cross Drain 
Size

DESIGN FLOOD BASE FLOOD
GREATEST FLOODOVERTOPPING FLOOD

NOTE:  THE HYDRAULIC DATA IS SHOWN FOR INFORMATIONAL PURPOSES ONLY, TO INDICATE THE FLOOD DISCHARGES AND WATER SURFACE ELEVATIONS WHICH MAY BE ANTICIPATED IN ANY GIVEN YEAR.  THIS DATA WAS 
GENERATED USING HIGHLY VARIABLE FACTORS DETERMINED BY A STUDY OF THE WATERSHED.  MANY JUDGEMENTS AND ASSUMPTIONS ARE REQUIRED TO ESTABLISH THESE FACTORS.  THE RESULTANT HYDRAULIC DATA IS 
SENSITIVE TO CHANGES, PARTICULARLY OF ANTECEDENT CONDITIONS, URBANIZATION, CHANNELIZATION, AND LAND USE.  USERS OF THIS DATA ARE CAUTIONED AGAINST THE ASSUMPTION OF PRECISION WHICH CAN NOT 
BE ATTAINED.  DISCHARGES ARE IN CUBIC FEET PER SECOND (CFS) AND STAGES ARE IN FEET, NAVD 88.

For CD-404-05 & CD-404-06, the 100-year/24 hr.discharge & stage information was obtained from the Poitras East PD FEMA LOMR Report (002-17137).

2% PROB 50 YR FREQ 1% PROB 100 YR FREQ

DISCHARGE STAGE DISCHARGE STAGE DISCHARGE STAGE PROB % FREQ 
YR

DISCHARGE STAGE PROB % FREQ 
YR

CD-405-01 2 - 72 inch -- -- 273.81 72.00 -- -- -- -- -- -- -- --
CD-405-02 2 - 48 inch 67.35 76.56 77.98 76.75 -- -- -- -- 115.49 77.65 0.2% 500
CD-405-03 3 - 38" x 60" -- -- -- -- -- -- -- -- -- -- -- --
CD-405-04 3 - 42 inch 84.14 78.39 99.20 78.54 -- -- -- -- 145.79 79.17 0.2% 500
CD-405-05 3 - 5' x 8' CBC -- -- 1354.09 73.65 -- -- -- -- -- -- -- --
CD-405-06 2 - 30 inch -- -- 78.88 75.92 -- -- -- -- -- -- -- --
CD-405-07 2 - 48 inch 61.30 77.28 69.81 77.37 -- -- -- -- 101.13 77.77 0.2% 500

Note:

GREATEST FLOOD

NOTE:  THE HYDRAULIC DATA IS SHOWN FOR INFORMATIONAL PURPOSES ONLY, TO INDICATE THE FLOOD DISCHARGES AND WATER SURFACE ELEVATIONS WHICH MAY BE ANTICIPATED IN ANY GIVEN YEAR.  THIS 
DATA WAS GENERATED USING HIGHLY VARIABLE FACTORS DETERMINED BY A STUDY OF THE WATERSHED.  MANY JUDGEMENTS AND ASSUMPTIONS ARE REQUIRED TO ESTABLISH THESE FACTORS.  THE RESULTANT 
HYDRAULIC DATA IS SENSITIVE TO CHANGES, PARTICULARLY OF ANTECEDENT CONDITIONS, URBANIZATION, CHANNELIZATION, AND LAND USE.  USERS OF THIS DATA ARE CAUTIONED AGAINST THE ASSUMPTION OF 
PRECISION WHICH CAN NOT BE ATTAINED.  DISCHARGES ARE IN CUBIC FEET PER SECOND (CFS) AND STAGES ARE IN FEET, NAVD 88.

STRUCTURE
NO.

Cross Drain 
Size

DESIGN FLOOD BASE FLOOD
OVERTOPPING FLOOD

For CD-405-01, the 100 yr/72 hr discharge & stage information from Lake Nona South ERP 130822-7 (Node Boggy Creek Pre). For CD-405-05 (Node JB-4) & CD-405-06 (Node W-36), the 100-year/24 hr.discharge & stage information was obtained from the 
Poitras East PD FEMA LOMR Report (002-17137).  No available permit information for CD-405-03.



Osceola Parkway Extension 
Central Florida Expressway Authority 

December 2019 

The Balmoral Group | Osceola Parkway Extension Location Hydraulic Report 29 

 

 

Table 10 – Split Oak Minimization Alternative Flood Data Box 

 

 

Table 11 – Split Oak Avoidance Alternative Flood Data Box 

 

 

2% PROB 50 YR FREQ 1% PROB 100 YR FREQ

DISCHARGE STAGE DISCHARGE STAGE DISCHARGE STAGE PROB % FREQ 
YR

DISCHARGE STAGE PROB % FREQ YR

CD-500-01 2 - 42 inch 63.20 63.52 73.34 63.70 -- -- -- -- 108.77 64.54 0.2% 500
CD-500-02 Bridge -- -- -- -- -- -- -- -- -- -- -- --
CD-500-03 3 - 42 inch 85.87 61.98 96.31 62.10 -- -- -- -- 137.46 62.73 0.2% 500
CD-500-04 2 - 48 inch 72.03 61.89 79.22 61.97 -- -- -- -- 111.36 62.43 0.2% 500
CD-500-05 36 inch 19.87 73.70 22.47 73.81 -- -- -- -- 32.44 74.37 0.2% 500
CD-500-06 2 - 36 inch 46.50 71.20 -- -- -- -- -- -- -- -- -- --
CD-500-07 36 inch 21.49 71.11 24.78 71.44 -- -- -- -- 36.24 72.96 0.2% 500
CD-500-08 6 - 3' x 6' CBC 292.00 65.50 -- -- -- -- -- -- -- -- -- --

Note:

NOTE:  THE HYDRAULIC DATA IS SHOWN FOR INFORMATIONAL PURPOSES ONLY, TO INDICATE THE FLOOD DISCHARGES AND WATER SURFACE ELEVATIONS WHICH MAY BE ANTICIPATED IN ANY GIVEN YEAR.  THIS DATA WAS 
GENERATED USING HIGHLY VARIABLE FACTORS DETERMINED BY A STUDY OF THE WATERSHED.  MANY JUDGEMENTS AND ASSUMPTIONS ARE REQUIRED TO ESTABLISH THESE FACTORS.  THE RESULTANT HYDRAULIC DATA IS 
SENSITIVE TO CHANGES, PARTICULARLY OF ANTECEDENT CONDITIONS, URBANIZATION, CHANNELIZATION, AND LAND USE.  USERS OF THIS DATA ARE CAUTIONED AGAINST THE ASSUMPTION OF PRECISION WHICH CAN NOT 
BE ATTAINED.  DISCHARGES ARE IN CUBIC FEET PER SECOND (CFS) AND STAGES ARE IN FEET, NAVD 88.

GREATEST FLOOD
STRUCTURE

NO.
Cross Drain 

Size

DESIGN FLOOD BASE FLOOD
OVERTOPPING FLOOD

For CD-500-06, the 50 yr/24 hr discharge & stage information from Sunbridge NED ERP 180209-328 (Node NED10 C Pre). For CD-500-08, the 50 yr/24 hr discharge & stage information from Sunbridge NED ERP 180209-328 (Node NED15-2C Pre).

2% PROB 50 YR FREQ 1% PROB 100 YR FREQ

DISCHARGE STAGE DISCHARGE STAGE DISCHARGE STAGE PROB % FREQ YR DISCHARGE STAGE PROB % FREQ 
YR

CD-502-01 2 - 42 inch 63.20 63.52 73.34 63.70 -- -- -- -- 108.77 64.54 0.2% 500
CD-502-02 Bridge -- -- -- -- -- -- -- -- -- -- -- --
CD-502-03 4 - 42 inch 119.67 61.95 134.08 62.07 -- -- -- -- 191.37 62.66 0.2% 500
CD-502-04 6 - 48 inch 218.02 61.85 244.30 61.94 -- -- -- -- 364.43 62.48 0.2% 500
CD-502-05 2 - 42 inch 62.50 71.40 70.41 71.54 -- -- -- -- 101.51 72.23 0.2% 500
CD-502-06 2 - 36 inch 51.22 61.01 59.86 61.19 161.07 65.50 0.21% 479 -- -- -- --
CD-502-07 2 - 36 inch 46.50 71.20 -- -- -- -- -- -- -- -- -- --
CD-502-08 6 - 3' x 6' CBC 292.00 65.50 -- -- -- -- -- -- -- -- -- --

Note:

GREATEST FLOOD

NOTE:  THE HYDRAULIC DATA IS SHOWN FOR INFORMATIONAL PURPOSES ONLY, TO INDICATE THE FLOOD DISCHARGES AND WATER SURFACE ELEVATIONS WHICH MAY BE ANTICIPATED IN ANY GIVEN YEAR.  THIS 
DATA WAS GENERATED USING HIGHLY VARIABLE FACTORS DETERMINED BY A STUDY OF THE WATERSHED.  MANY JUDGEMENTS AND ASSUMPTIONS ARE REQUIRED TO ESTABLISH THESE FACTORS.  THE RESULTANT 
HYDRAULIC DATA IS SENSITIVE TO CHANGES, PARTICULARLY OF ANTECEDENT CONDITIONS, URBANIZATION, CHANNELIZATION, AND LAND USE.  USERS OF THIS DATA ARE CAUTIONED AGAINST THE ASSUMPTION OF 
PRECISION WHICH CAN NOT BE ATTAINED.  DISCHARGES ARE IN CUBIC FEET PER SECOND (CFS) AND STAGES ARE IN FEET, NAVD 88.

STRUCTURE
NO.

Cross Drain 
Size

DESIGN FLOOD BASE FLOOD
OVERTOPPING FLOOD

For CD-502-07, the 50 yr/24 hr discharge & stage information from Sunbridge NED ERP 180209-328 (Node NED10 C Pre). For CD-502-08, the 50 yr/24 hr discharge & stage information from Sunbridge NED ERP 180209-328 (Node NED15-2C Pre).
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Appendix A

Maps and Figures
A.2  Figure 1: Location Map 

A.3  Figure 2: Digital Elevation Model Map

A.4  Figure 3: USGS Map

A.5   Figure 4: NRCS Soils Map

A.6  Figure 5: FEMA Floodplain Map 

A.7  Figure 6A: Lake Nona Alternative (404B) Map (Aerial)

A.8  Figure 6B: Lake Nona Alternative (404B) Map (DEM)

A.9  Figure 7A: Boggy Creek Alternative (405) Map (Aerial)

A.10  Figure 7B: Boggy Creek Alternative (405) Map (DEM)

A.110  Figure 8A: Split Oak Minimization Alternative (500_107C) Map (Aerial)

A.12  Figure 8B: Split Oak Minimization Alternative (500_107C) Map (DEM)

A.13  Figure 9A: Split Oak Avoidance Alternative (502_207D) Map (Aerial)

A.14  Figure 9B: Split Oak Avoidance Alternative (502_207D) Map (DEM)

A.15-A.21 Figure 10 - 16: Existing Cross Drains Map 

A.22  Figure 17: Future Cross Drains Map at Sunbridge NED



E BOGGY CREEK RD

LAKE NONA BLVD

TYSON RD

N SR 417 OFF

SR 417 S OFF
ORANGE COUNTY

OSCEOLA COUNTY

FIGURE 1

PROJECT LOCATION MAP
FROM SR 417 TO CYRILS DRIVE

CFX PD&E Study
ORANGE & OSCEOLA COUNTY, FLORIDA165 Lincoln Avenue

Winter Park, Florida 32789

Legend

Lake Nona Alternative

Boggy Creek
Alternative

Split Oak Minimization
Alternative

Split Oak Avoidance
Alternative

County Boundary

/

0 0.75 1.50.375

Miles

OSCEOLA PARKWAY EXTENSION

POLK

LAKE

BREVARD

OSCEOLA COUNTY

ORANGE COUNTY

SEMINOLE

VOLUSIA

BREVARD

PROJECT LIMIT

PROJECT AREA PROJECT LIMIT

Orange County

Osceola County

417

15

530

A.2



Lake Nona Alternative

Boggy Creek
Alternative

Split Oak Minimization
Alternative

Split Oak Avoidance
Alternative

County Boundary

High : 97

Low : 55.3025

/

0 0.7 1.40.35

Miles

A.3



S003-T25-R31S004-T25-R31S003-T25-R30 S002-T25-R30S004-T25-R30 S001-T25-R30 S002-T25-R31

S005-T25-R31S006-T25-R31

S027-T24-R30 S026-T24-R30

S011-T25-R31

S028-T24-R30 S030-T24-R31

S010-T25-R31S009-T25-R31

S029-T24-R31S025-T24-R30

S001-T25-R31

S012-T25-R31
S008-T25-R31

S036-T24-R31

S021-T24-R30 S019-T24-R31S024-T24-R30S022-T24-R30

S025-T24-R31

S009-T25-R30

S023-T24-R30

S027-T24-R31

S016-T25-R31S017-T25-R31 S015-T25-R31 S014-T25-R31

S012-T25-R30S010-T25-R30 S011-T25-R30

S023-T24-R31

S016-T25-R30

S020-T24-R31

S026-T24-R31

S024-T24-R31

S028-T24-R31

S018-T25-R31
S013-T25-R31

S021-T24-R31

S007-T25-R31

S007-T25-R31

S022-T24-R31

S032-T24-R30

S005-T25-R30

S010-T25-R30

S008-T25-R30

S009-T25-R30

S015-T25-R30
0 0.7 1.40.35

Miles

Lake Nona Alternative

Boggy Creek
Alternative

Split Oak Minimization
Alternative

Split Oak Avoidance
Alternative

Section - Township -
Range

County Boundary

/Narcoossee (1970)
Saint Cloud North (1987)
Pine Castle (1980)
Narcoossee (1980)

A.4



19; HONTOON MUCK, FREQUENTLY PONDED, 0 TO 1 PERCENT SLOPES; A/D

1; ARENTS, NEARLY LEVEL; A

20; IMMOKALEE FINE SAND; B/D

23; MALABAR FINE SAND; A/D

26; ONA FINE SAND, 0 TO 2 PERCENT SLOPES; B/D

2; ARCHBOLD FINE SAND, 0 TO 5 PERCENT SLOPES; A

33; PITS;  

34; POMELLO FINE SAND, 0 TO 5 PERCENT SLOPES; A

37; ST. JOHNS FINE SAND; B/D

3; BASINGER FINE SAND, FREQUENTLY PONDED, 0 TO 1 PERCENT SLOPES; A/D

40; SAMSULA MUCK, FREQUENTLY PONDED, 0 TO 1 PERCENT SLOPES; A/D

41; SAMSULA-HONTOON-BASINGER ASSOCIATION, DEPRESSIONAL; A/D

42; SANIBEL MUCK; A/D

44; SMYRNA-SMYRNA, WET, FINE SAND, 0 TO 2 PERCENT SLOPES; A/D

46; TAVARES FINE SAND, 0 TO 5 PERCENT SLOPES; A

4; CANDLER FINE SAND, 0 TO 5 PERCENT SLOPES; A

54; ZOLFO FINE SAND, 0 TO 2 PERCENT SLOPES; A

99; WATER;  
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34; POMELLO FINE SAND, 0 TO 5 PERCENT SLOPES; A

37; ST. JOHNS FINE SAND; B/D

3; BASINGER FINE SAND, FREQUENTLY PONDED, 0 TO 1 PERCENT SLOPES; A/D

40; SAMSULA MUCK, FREQUENTLY PONDED, 0 TO 1 PERCENT SLOPES; A/D

41; SAMSULA-HONTOON-BASINGER ASSOCIATION, DEPRESSIONAL; A/D

42; SANIBEL MUCK; A/D

44; SMYRNA-SMYRNA, WET, FINE SAND, 0 TO 2 PERCENT SLOPES; A/D

46; TAVARES FINE SAND, 0 TO 5 PERCENT SLOPES; A

4; CANDLER FINE SAND, 0 TO 5 PERCENT SLOPES; A

54; ZOLFO FINE SAND, 0 TO 2 PERCENT SLOPES; A

99; WATER;  
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Appendix B

Existing Plans & Permitted Documents  
B.2-B.7 ERP Application No. 031231-10: Boggy Creek Road Widening

B.8-B.18 ERP Application No. 091118-6: Boggy Creek Road Widening 
(Orange Co.) 

B.19-B.25 ERP Application No. 180309-3 Poitras East PD FEMA LOMR 
ERP

B.26-B.31 Application No. 070322-11: Narcoossee Road (CR 15) Widening

B.32-B.33 ERP Application No. 071023-23: Fells Landing

B.34-B.43 ERP Application No. 141208-2: Clapps Simms Duda Road

B.44-B.45 ERP Application No. 61592-42: Eagle Creek - Village K and J

B.46-B.52 ERP Application No. 170814-2: Sunbridge-Cyrils Drive Master 
Drainage Report

B.53-B.58 ERP Application No. 180209-328: Sunbridge Northeast District 
(NED) Master Drainage Report Conceptual Permit Application

B.59-B.62 ERP Application No. 130822-7: Lake Nona South West Mass 
Grading Ph II Modification and Wetland 34 Removal Permit 
Application
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POITRAS EAST PD

FEMA LOMR

Application for a Letter of Map Revision
(LOMR)

SUBMITTED TO:
City of Orlando

Federal Emergency Management Agency

DECEMBER 2018

DONALD W. MCINTOSH ASSOCIATES, INC. Certification of Authorization No. 68 Dated March 7, 2001

DOCUMENTS INCLUDED HEREIN WHICH HAVE BEEN PREPARED BY PROFESSIONALS OTHER THAN DONALD W. McINTOSH 
ASSOCIATES, INC. ARE NOT COVERED UNDER THE ABOVE REGISTERED ENGINEER’S SIGNATURE AND SEAL
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Map A.5
Flood Map

±

NOTES
1)  This is not a survey.
2)  This map is for planning and permitting activity for the above
     named project and should be used for those purposes only.
3)  The Flood Zone data shown digitized from FEMA FIRM Panels
     12095C0650G, 12095C0675G effective 6/18/2018, and
      2097C0085G, 12097C105G effective 6/18/2013 
      LOMR 11-04-5608P effective 4/25/2014, 14-04-A992P 
      effective 8/21/2015, 15-04-7419P effective 3/7/2016 and 
      16-04-5226P effective 3/10/2017. NAVD 88 Datum.
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ERP Application No. 130822-7: Lake Nona South West Mass Grading Ph II 
Modification and Wetland 34 Removal 
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Appendix C

 Field Review Notes  
C.2-C.17  Field Review Notes (October 11, 2018) 

C.18-C.25 Field Review Notes (December 14, 2018) 
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Downstream end of EX-1, North side ditch 
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Appendix D

Proposed Hydrologic and Hydraulic 
Calculations 

D.2-D.5 Alternatives Proposed Flood Data Box

D.6-D.21  Cross Drain Analysis

D.22-D.36  Time of Concentration Calculations

D.37-D.180  HY-8 Analysis



2% PROB 50 YR FREQ 1% PROB 100 YR FREQ

DISCHARGE STAGE DISCHARGE STAGE DISCHARGE STAGE PROB %
FREQ 
YR

DISCHARGE STAGE PROB %
FREQ 
YR

CD-404-01 2 - 36 inch 47.30 80.83 57.64 81.24 -- -- -- -- 88.91 82.95 0.2% 500

CD-404-02 24 inch 10.61 79.81 12.08 80.04 -- -- -- -- 17.28 81.14 0.2% 500

CD-404-03 24 inch 11.38 78.96 13.19 79.29 -- -- -- -- 19.30 80.75 0.2% 500

CD-404-04 3 - 42 inch 84.14 78.39 99.20 78.54 -- -- -- -- 145.79 79.17 0.2% 500

CD-404-05 3 - 8' x 5' CBC -- -- 1396.47 73.26 -- -- -- -- -- -- -- --

CD-404-06 2 - 30 inch -- -- 78.88 75.92 -- -- -- -- -- -- -- --

CD-404-07 2 - 48 inch 61.30 77.28 69.81 77.37 -- -- -- -- 101.13 77.77 0.2% 500
Note:

ALTERNATIVE 404B
SUMMARY OF FLOOD DATA

For CD-404-05 & CD-404-06, the 100-year/24 hr.discharge & stage information was obtained from the Poitras East PD FEMA LOMR Report (002-17137).

STRUCTURE
NO.

Cross Drain 
Size

DESIGN FLOOD BASE FLOOD
GREATEST FLOODOVERTOPPING FLOOD

NOTE:  THE HYDRAULIC DATA IS SHOWN FOR INFORMATIONAL PURPOSES ONLY, TO INDICATE THE FLOOD DISCHARGES AND WATER SURFACE ELEVATIONS WHICH MAY BE ANTICIPATED IN ANY GIVEN YEAR.  THIS DATA WAS 
GENERATED USING HIGHLY VARIABLE FACTORS DETERMINED BY A STUDY OF THE WATERSHED.  MANY JUDGEMENTS AND ASSUMPTIONS ARE REQUIRED TO ESTABLISH THESE FACTORS.  THE RESULTANT HYDRAULIC DATA IS 
SENSITIVE TO CHANGES, PARTICULARLY OF ANTECEDENT CONDITIONS, URBANIZATION, CHANNELIZATION, AND LAND USE.  USERS OF THIS DATA ARE CAUTIONED AGAINST THE ASSUMPTION OF PRECISION WHICH CAN NOT BE 
ATTAINED.  DISCHARGES ARE IN CUBIC FEET PER SECOND (CFS) AND STAGES ARE IN FEET, NAVD 88.
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2% PROB 50 YR FREQ 1% PROB 100 YR FREQ

DISCHARGE STAGE DISCHARGE STAGE DISCHARGE STAGE PROB % FREQ YR DISCHARGE STAGE PROB % FREQ YR

CD-405-01 2 - 72 inch -- -- 273.81 72.00 -- -- -- -- -- -- -- --

CD-405-02 2 - 48 inch 67.35 76.56 77.98 76.75 -- -- -- -- 115.49 77.65 0.2% 500

CD-405-03 3 - 38" x 60" -- -- -- -- -- -- -- -- -- -- -- --

CD-405-04 3 - 42 inch 84.14 78.39 99.20 78.54 -- -- -- -- 145.79 79.17 0.2% 500

CD-405-05 3 - 5' x 8' CBC -- -- 1354.09 73.65 -- -- -- -- -- -- -- --

CD-405-06 2 - 30 inch -- -- 78.88 75.92 -- -- -- -- -- -- -- --

CD-405-07 2 - 48 inch 61.30 77.28 69.81 77.37 -- -- -- -- 101.13 77.77 0.2% 500
Note:

SUMMARY OF FLOOD DATA

ALTERNATIVE 405

GREATEST FLOOD

NOTE:  THE HYDRAULIC DATA IS SHOWN FOR INFORMATIONAL PURPOSES ONLY, TO INDICATE THE FLOOD DISCHARGES AND WATER SURFACE ELEVATIONS WHICH MAY BE ANTICIPATED IN ANY GIVEN YEAR.  THIS DATA 
WAS GENERATED USING HIGHLY VARIABLE FACTORS DETERMINED BY A STUDY OF THE WATERSHED.  MANY JUDGEMENTS AND ASSUMPTIONS ARE REQUIRED TO ESTABLISH THESE FACTORS.  THE RESULTANT HYDRAULIC 
DATA IS SENSITIVE TO CHANGES, PARTICULARLY OF ANTECEDENT CONDITIONS, URBANIZATION, CHANNELIZATION, AND LAND USE.  USERS OF THIS DATA ARE CAUTIONED AGAINST THE ASSUMPTION OF PRECISION 
WHICH CAN NOT BE ATTAINED.  DISCHARGES ARE IN CUBIC FEET PER SECOND (CFS) AND STAGES ARE IN FEET, NAVD 88.

STRUCTURE
NO.

Cross Drain 
Size

DESIGN FLOOD BASE FLOOD
OVERTOPPING FLOOD

For CD-405-01, the 100 yr/72 hr discharge & stage information from Lake Nona South ERP 130822-7 (Node Boggy Creek Pre). For CD-405-05 (Node JB-4) & CD-405-06 (Node W-36), the 100-year/24 hr.discharge & stage information was obtained from the Poitras East 
PD FEMA LOMR Report (002-17137).  No available permit information for CD-405-03.
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2% PROB 50 YR FREQ 1% PROB 100 YR FREQ

DISCHARGE STAGE DISCHARGE STAGE DISCHARGE STAGE PROB %
FREQ 
YR

DISCHARGE STAGE PROB % FREQ YR

CD-500-01 2 - 42 inch 63.20 63.52 73.34 63.70 -- -- -- -- 108.77 64.54 0.2% 500

CD-500-02 Bridge -- -- -- -- -- -- -- -- -- -- -- --

CD-500-03 3 - 42 inch 85.87 61.98 96.31 62.10 -- -- -- -- 137.46 62.73 0.2% 500

CD-500-04 2 - 48 inch 72.03 61.89 79.22 61.97 -- -- -- -- 111.36 62.43 0.2% 500

CD-500-05 36 inch 19.87 73.70 22.47 73.81 -- -- -- -- 32.44 74.37 0.2% 500

CD-500-06 2 - 36 inch 46.50 71.20 -- -- -- -- -- -- -- -- -- --

CD-500-07 36 inch 21.49 71.11 24.78 71.44 -- -- -- -- 36.24 72.96 0.2% 500

CD-500-08 6 - 3' x 6' CBC 292.00 65.50 -- -- -- -- -- -- -- -- -- --

Note:

NOTE:  THE HYDRAULIC DATA IS SHOWN FOR INFORMATIONAL PURPOSES ONLY, TO INDICATE THE FLOOD DISCHARGES AND WATER SURFACE ELEVATIONS WHICH MAY BE ANTICIPATED IN ANY GIVEN YEAR.  THIS DATA WAS 
GENERATED USING HIGHLY VARIABLE FACTORS DETERMINED BY A STUDY OF THE WATERSHED.  MANY JUDGEMENTS AND ASSUMPTIONS ARE REQUIRED TO ESTABLISH THESE FACTORS.  THE RESULTANT HYDRAULIC DATA IS 
SENSITIVE TO CHANGES, PARTICULARLY OF ANTECEDENT CONDITIONS, URBANIZATION, CHANNELIZATION, AND LAND USE.  USERS OF THIS DATA ARE CAUTIONED AGAINST THE ASSUMPTION OF PRECISION WHICH CAN NOT BE 
ATTAINED.  DISCHARGES ARE IN CUBIC FEET PER SECOND (CFS) AND STAGES ARE IN FEET, NAVD 88.

SUMMARY OF FLOOD DATA
ALTERNATIVE 500 107C-1

GREATEST FLOOD
STRUCTURE

NO.
Cross Drain 

Size

DESIGN FLOOD BASE FLOOD
OVERTOPPING FLOOD

For CD-500-06, the 50 yr/24 hr discharge & stage information from Sunbridge NED ERP 180209-328 (Node NED10 C Pre). For CD-500-08, the 50 yr/24 hr discharge & stage information from Sunbridge NED ERP 180209-328 (Node NED15-2C Pre).
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2% PROB 50 YR FREQ 1% PROB 100 YR FREQ

DISCHARGE STAGE DISCHARGE STAGE DISCHARGE STAGE PROB % FREQ YR DISCHARGE STAGE PROB % FREQ YR

CD-502-01 2 - 42 inch 63.20 63.52 73.34 63.70 -- -- -- -- 108.77 64.54 0.2% 500

CD-502-02 Bridge -- -- -- -- -- -- -- -- -- -- -- --

CD-502-03 4 - 42 inch 119.67 61.95 134.08 62.07 -- -- -- -- 191.37 62.66 0.2% 500

CD-502-04 6 - 48 inch 218.02 61.85 244.30 61.94 -- -- -- -- 364.43 62.48 0.2% 500

CD-502-05 2 - 42 inch 62.50 71.40 70.41 71.54 -- -- -- -- 101.51 72.23 0.2% 500

CD-502-06 2 - 36 inch 51.22 61.01 59.86 61.19 161.07 65.50 0.21% 479 -- -- -- --

CD-502-07 2 - 36 inch 46.50 71.20 -- -- -- -- -- -- -- -- -- --

CD-502-08 6 - 3' x 6' CBC 292.00 65.50 -- -- -- -- -- -- -- -- -- --

Note:

SUMMARY OF FLOOD DATA

ALTERNATIVE 502 207D-1

GREATEST FLOOD

NOTE:  THE HYDRAULIC DATA IS SHOWN FOR INFORMATIONAL PURPOSES ONLY, TO INDICATE THE FLOOD DISCHARGES AND WATER SURFACE ELEVATIONS WHICH MAY BE ANTICIPATED IN ANY GIVEN YEAR.  THIS DATA 
WAS GENERATED USING HIGHLY VARIABLE FACTORS DETERMINED BY A STUDY OF THE WATERSHED.  MANY JUDGEMENTS AND ASSUMPTIONS ARE REQUIRED TO ESTABLISH THESE FACTORS.  THE RESULTANT HYDRAULIC 
DATA IS SENSITIVE TO CHANGES, PARTICULARLY OF ANTECEDENT CONDITIONS, URBANIZATION, CHANNELIZATION, AND LAND USE.  USERS OF THIS DATA ARE CAUTIONED AGAINST THE ASSUMPTION OF PRECISION WHICH 
CAN NOT BE ATTAINED.  DISCHARGES ARE IN CUBIC FEET PER SECOND (CFS) AND STAGES ARE IN FEET, NAVD 88.

STRUCTURE
NO.

Cross Drain 
Size

DESIGN FLOOD BASE FLOOD
OVERTOPPING FLOOD

For CD-502-07, the 50 yr/24 hr discharge & stage information from Sunbridge NED ERP 180209-328 (Node NED10 C Pre). For CD-502-08, the 50 yr/24 hr discharge & stage information from Sunbridge NED ERP 180209-328 (Node NED15-2C Pre).
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PROJECT: CFX LHR: Osceola Parkway Extension PREPARED: MP DATE: 06/04/19

LOCATION: Osceola and Orange County, Florida CHECKED: AE DATE: 06/04/19

Table B.1 - Proposed Offsite Conveyance Summary

Cross Drain Name Method Notes

CD-405-01 -- Match Exist. EX-18

CD-405-02 115.73 acres Rational

CD-405-03 -- Match Exist. EX-35

CD-405-04, CD-404-04 --
Match Exist. 

Flows
Flow from FEMA LOMR 

002-17137

CD-405-05, CD-404-05 -- Match Exist. EX-12

CD-405-06, CD-404-06 -- Match Exist. EX-13

CD-405-07, CD-404-07 66.26 acres Rational

CD-404-01 35.65 acres Rational

CD-404-02 5.78 acres Rational

CD-404-03 8.51 acres Rational

CD-500-02 -- --
Bridge over 

SFWMD ROW

CD-500-03 78.97 acres Rational

CD-500-04 96.03 acres Rational

CD-500-05 21.92 acres Rational

CD-500-06 -- Match Exist. F-22

CD-500-07 17.70 acres Rational

CD-500-08 -- Match Exist. F-26

CD-500-01, CD-502-01 48.85 acres Rational

CD-502-02 -- --
Bridge over

SFWMD ROW

CD-502-03 156.37 acres Rational

CD-502-04 432.02 acres Rational
Receiving flow from CD-

502-05

CD-502-05 72.00 acres Rational

CD-502-06 70.42 acres Rational

CD-502-07 -- Match Exist. F-22

CD-502-08 -- Match Exist. F-25

51.22

--

2 - 36 inch

2 - 36 inch

4 - 42 inch

6 - 48 inch

2 - 42 inch

6 - 3' x 6' CBC

84.14

--

--

61.30

--

63.20

--

--

119.67

218.02

2 - 36 inch

24 inch

62.50

Bridge

Bridge

2 - 48 inch

2 - 36 inch

36 inch

6 - 3' x 6' CBC

2 - 42 inch

21.49

36 inch

72.03

19.87

--

11.38

--

85.87

24 inch

3 - 42 inch

Required Minimum Size Basin AreaDesign Flow (cfs)

2 - 48 inch

3 - 38" x 60"

67.35

--

2 - 72 inch --

3 - 42 inch

3 - 5' x 8' CBC

2 - 30 inch

2 - 48 inch

47.30

10.61
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PROJECT: PREPARED: MP DATE: 06/04/19

LOCATION: CHECKED: AE DATE: 06/04/19

Table B.5 - Proposed Offsite Conveyance Calculations

Basin Runoff Calculations

Rational Method Peak Flow Rate Calculations
Design

Event2 50-year

Intensity (in/hr)3 3.38
Peak Flow (cfs) 61.30

Culvert length

2.0 - 48 inch

Solve for 500-year flow rate using log-log graph
A= 24.826
B= 0.226
y= 101.13 cfs
x= 0.002

Notes:

CFX LHR: Osceola Parkway Extension

Osceola & Orange County, Florida

Cross Drain Name CD-405-07, CD-404-07

FDOT IDF Precipitation Zone 7
Pervious C-Value 0.2

Impervious C-value 0.95
Time of Concentration (min) 81.0

Total Contributing Area (acres) 66.26
Pervious Contributing Area (acres) 63.80

Impervious Contributing Area (acres) 2.46

Weighted Runoff Coefficient1 0.27

Tailwater Elevation/Source 77.0

Base Greatest
100-year 500-yr

3.70 N/A

69.81 101.13
(Used 500-year Log-Log graph to obtain basin runoff flow rate)

Minimum Elevation at Edge of Travel Lane 82.0
Upstream Culvert Invert 73.0

Downstream Culvert Invert 72.8

Culvert Conveyance Area for Assumed Velocity

Recommended Culvert Conveyance Size

372
Upstream Est. SHWL Elev (ft-NAVD88) 75.8

Upstream Est. Ground Elev (ft-NAVD88) 77.1

1 Frequency Factor for Pervious Area Runoff Coefficients will be applied per Design Storm Event (Table 
B-5, FDOT Drainage Design Guide, January 2019).
2 Per FDOT Drainage Manual, 50-year considered design event for mainline interstates and 100-year 
used if culvert proposed within regulated floodway.
3 Design Intensity calculated from FDOT IDF Regression Equations for Tc < 180 minutes. If Tc > 180 minutes, 
intensity estimated directly from the IDF Curve.

Recommended Culvert Size's Conveyance Area

=

=

y = 24.826x-0.226

R² = 0.9903

1

10

100

0.01 0.1

Fl
ow

 R
at

e 
(c

fs
)

Frequency 

Discharge Estimate

= = ( ) 
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HY-8 Culvert Analysis Report

Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 1 - Summary of Culvert Flows at Crossing: CD-405-02
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-405-02
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

76.30 50-year 67.35 67.35 0.00 1

76.41 100-year 77.98 77.98 0.00 1

76.89 500-year 115.49 115.49 0.00 1

81.00 Overtopping 273.90 273.90 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-405-02
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Table 2 - Culvert Summary Table: CD-405-02
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 67.35 67.35 76.30 2.481 4.302 4-FFf 2.692 1.723 4.000 4.200 2.680

100-year 77.98 77.98 76.41 2.715 4.405 4-FFf 3.040 1.863 4.000 4.200 3.103

500-year 115.49 115.49 76.89 3.456 4.889 4-FFf 4.000 2.283 4.000 4.200 4.595
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 72.00 ft,    Outlet Elevation (invert): 71.80 ft

Culvert Length: 290.00 ft,    Culvert Slope: 0.0007

********************************************************************************
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Culvert Performance Curve Plot: CD-405-02

D.42



Water Surface Profile Plot for Culvert: CD-405-02

Site Data - CD-405-02

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  72.00 ft

Outlet Station:  290.00 ft

Outlet Elevation:  71.80 ft

Number of Barrels:  2

Culvert Data Summary - CD-405-02

Barrel Shape:  Circular

Barrel Diameter:  4.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 3 - Downstream Channel Rating Curve (Crossing: CD-405-02)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

67.35 76.00 4.20
77.98 76.00 4.20
115.49 76.00 4.20
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Tailwater Channel Data - CD-405-02

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  76.00 ft

Roadway Data for Crossing: CD-405-02

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  81.00 ft

Roadway Surface:  Paved

Roadway Top Width:  154.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 4 - Summary of Culvert Flows at Crossing: CD-405-04, CD-404-04
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-405-04,
CD-404-04

Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

78.39 50-year 84.14 84.14 0.00 1

78.54 100-year 99.20 99.20 0.00 1

79.17 500-year 145.79 145.79 0.00 1

83.00 Overtopping 301.70 301.70 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-405-04, CD-404-04
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Table 5 - Culvert Summary Table: CD-405-04, CD-404-04
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 84.14 84.14 78.39 2.382 3.889 4-FFf 2.731 1.634 3.500 3.700 2.915

100-year 99.20 99.20 78.54 2.634 4.041 4-FFf 3.500 1.780 3.500 3.700 3.437

500-year 145.79 145.79 79.17 3.358 4.668 4-FFf 3.500 2.174 3.500 3.700 5.051
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 74.50 ft,    Outlet Elevation (invert): 74.30 ft

Culvert Length: 290.00 ft,    Culvert Slope: 0.0007

********************************************************************************
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Culvert Performance Curve Plot: CD-405-04, CD-404-04
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Water Surface Profile Plot for Culvert: CD-405-04, CD-404-04

Site Data - CD-405-04, CD-404-04

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  74.50 ft

Outlet Station:  290.00 ft

Outlet Elevation:  74.30 ft

Number of Barrels:  3

Culvert Data Summary - CD-405-04, CD-404-04

Barrel Shape:  Circular

Barrel Diameter:  3.50 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 6 - Downstream Channel Rating Curve (Crossing: CD-405-04, CD-404-04)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

84.14 78.00 3.70
99.20 78.00 3.70
145.79 78.00 3.70
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Tailwater Channel Data - CD-405-04, CD-404-04

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  78.00 ft

Roadway Data for Crossing: CD-405-04, CD-404-04

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  83.00 ft

Roadway Surface:  Paved

Roadway Top Width:  154.00 ft
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HY-8 Culvert Analysis Report

Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 1 - Summary of Culvert Flows at Crossing: CD-405-07, CD-404-07
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-405-07,
CD-404-07

Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

77.28 50-year 61.30 61.30 0.00 1

77.37 100-year 69.81 69.81 0.00 1

77.77 500-year 101.13 101.13 0.00 1

82.00 Overtopping 258.08 258.08 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-405-07, CD-404-07
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Table 2 - Culvert Summary Table: CD-405-07, CD-404-07
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 61.30 61.30 77.28 2.339 4.282 4-FFf 2.755 1.637 4.000 4.200 2.439

100-year 69.81 69.81 77.37 2.537 4.366 4-FFf 3.080 1.756 4.000 4.200 2.778

500-year 101.13 101.13 77.77 3.183 4.768 4-FFf 4.000 2.130 4.000 4.200 4.024
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 73.00 ft,    Outlet Elevation (invert): 72.80 ft

Culvert Length: 372.00 ft,    Culvert Slope: 0.0005

********************************************************************************
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Culvert Performance Curve Plot: CD-405-07, CD-404-07
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Water Surface Profile Plot for Culvert: CD-405-07, CD-404-07

Site Data - CD-405-07, CD-404-07

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  73.00 ft

Outlet Station:  372.00 ft

Outlet Elevation:  72.80 ft

Number of Barrels:  2

Culvert Data Summary - CD-405-07, CD-404-07

Barrel Shape:  Circular

Barrel Diameter:  4.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None

D.61



Table 3 - Downstream Channel Rating Curve (Crossing: CD-405-07, CD-404-07)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

61.30 77.00 4.20
69.81 77.00 4.20
101.13 77.00 4.20
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Tailwater Channel Data - CD-405-07, CD-404-07

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  77.00 ft

Roadway Data for Crossing: CD-405-07, CD-404-07

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  82.00 ft

Roadway Surface:  Paved

Roadway Top Width:  235.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined

D.64



Table 10 - Summary of Culvert Flows at Crossing: CD-404-01
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-404-01
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

80.83 50-year 47.30 47.30 0.00 1

81.24 100-year 57.64 57.64 0.00 1

82.95 500-year 88.91 88.91 0.00 1

85.00 Overtopping 115.74 115.74 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-404-01
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Table 11 - Culvert Summary Table: CD-404-01
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 47.30 47.30 80.83 2.328 3.835 4-FFf 3.000 1.565 3.000 3.300 3.346

100-year 57.64 57.64 81.24 2.632 4.240 4-FFf 3.000 1.734 3.000 3.300 4.077

500-year 88.91 88.91 82.95 3.597 5.950 4-FFf 3.000 2.170 3.000 3.300 6.289
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 77.00 ft,    Outlet Elevation (invert): 76.70 ft

Culvert Length: 539.00 ft,    Culvert Slope: 0.0006

********************************************************************************
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Culvert Performance Curve Plot: CD-404-01
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Water Surface Profile Plot for Culvert: CD-404-01

Site Data - CD-404-01

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  77.00 ft

Outlet Station:  539.00 ft

Outlet Elevation:  76.70 ft

Number of Barrels:  2

Culvert Data Summary - CD-404-01

Barrel Shape:  Circular

Barrel Diameter:  3.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 12 - Downstream Channel Rating Curve (Crossing: CD-404-01)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

47.30 80.00 3.30
57.64 80.00 3.30
88.91 80.00 3.30
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Tailwater Channel Data - CD-404-01

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  80.00 ft

Roadway Data for Crossing: CD-404-01

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  85.00 ft

Roadway Surface:  Paved

Roadway Top Width:  479.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 13 - Summary of Culvert Flows at Crossing: CD-404-02
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-404-02
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

79.81 50-year 10.61 10.61 0.00 1

80.04 100-year 12.08 12.08 0.00 1

81.14 500-year 17.28 17.28 0.00 1

84.00 Overtopping 26.42 26.42 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-404-02
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Table 14 - Culvert Summary Table: CD-404-02
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 10.61 10.61 79.81 1.771 3.806 4-FFf 2.000 1.164 2.000 3.200 3.377

100-year 12.08 12.08 80.04 1.928 4.045 4-FFf 2.000 1.243 2.000 3.200 3.845

500-year 17.28 17.28 81.14 2.547 5.138 4-FFf 2.000 1.496 2.000 3.200 5.500
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 76.00 ft,    Outlet Elevation (invert): 75.80 ft

Culvert Length: 290.00 ft,    Culvert Slope: 0.0007

********************************************************************************
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Culvert Performance Curve Plot: CD-404-02
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Water Surface Profile Plot for Culvert: CD-404-02

Site Data - CD-404-02

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  76.00 ft

Outlet Station:  290.00 ft

Outlet Elevation:  75.80 ft

Number of Barrels:  1

Culvert Data Summary - CD-404-02

Barrel Shape:  Circular

Barrel Diameter:  2.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 15 - Downstream Channel Rating Curve (Crossing: CD-404-02)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

10.61 79.00 3.20
12.08 79.00 3.20
17.28 79.00 3.20
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Tailwater Channel Data - CD-404-02

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  79.00 ft

Roadway Data for Crossing: CD-404-02

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  84.00 ft

Roadway Surface:  Paved

Roadway Top Width:  217.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 16 - Summary of Culvert Flows at Crossing: CD-404-03
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-404-03
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

79.96 50-year 11.38 11.38 0.00 1

80.29 100-year 13.19 13.19 0.00 1

81.75 500-year 19.30 19.30 0.00 1

83.00 Overtopping 23.26 23.26 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-404-03
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Table 17 - Culvert Summary Table: CD-404-03
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 11.38 11.38 79.96 1.853 3.957 4-FFf 2.000 1.206 2.000 3.200 3.622

100-year 13.19 13.19 80.29 2.050 4.286 4-FFf 2.000 1.304 2.000 3.200 4.199

500-year 19.30 19.30 81.75 2.835 5.754 4-FFf 2.000 1.578 2.000 3.200 6.143
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 76.00 ft,    Outlet Elevation (invert): 75.80 ft

Culvert Length: 304.00 ft,    Culvert Slope: 0.0007

********************************************************************************
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Culvert Performance Curve Plot: CD-404-03
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Water Surface Profile Plot for Culvert: CD-404-03

Site Data - CD-404-03

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  76.00 ft

Outlet Station:  304.00 ft

Outlet Elevation:  75.80 ft

Number of Barrels:  1

Culvert Data Summary - CD-404-03

Barrel Shape:  Circular

Barrel Diameter:  2.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 18 - Downstream Channel Rating Curve (Crossing: CD-404-03)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

11.38 79.00 3.20
13.19 79.00 3.20
19.30 79.00 3.20
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Tailwater Channel Data - CD-404-03

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  79.00 ft

Roadway Data for Crossing: CD-404-03

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  83.00 ft

Roadway Surface:  Paved

Roadway Top Width:  178.00 ft

D.90



Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 19 - Summary of Culvert Flows at Crossing: CD-500-03
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-500-03
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

61.98 50-year 85.87 85.87 0.00 1

62.10 100-year 96.31 96.31 0.00 1

62.73 500-year 137.46 137.46 0.00 1

66.50 Overtopping 277.60 277.60 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-500-03
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Table 20 - Culvert Summary Table: CD-500-03
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 85.87 85.87 61.98 2.412 3.978 4-FFf 3.500 1.651 3.500 3.700 2.975

100-year 96.31 96.31 62.10 2.587 4.102 4-FFf 3.500 1.753 3.500 3.700 3.337

500-year 137.46 137.46 62.73 3.230 4.726 4-FFf 3.500 2.109 3.500 3.700 4.762
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 58.00 ft,    Outlet Elevation (invert): 57.80 ft

Culvert Length: 397.00 ft,    Culvert Slope: 0.0005

********************************************************************************
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Culvert Performance Curve Plot: CD-500-03

D.96



Water Surface Profile Plot for Culvert: CD-500-03

Site Data - CD-500-03

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  58.00 ft

Outlet Station:  397.00 ft

Outlet Elevation:  57.80 ft

Number of Barrels:  3

Culvert Data Summary - CD-500-03

Barrel Shape:  Circular

Barrel Diameter:  3.50 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 21 - Downstream Channel Rating Curve (Crossing: CD-500-03)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

85.87 61.50 3.70
96.31 61.50 3.70
137.46 61.50 3.70
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Tailwater Channel Data - CD-500-03

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  61.50 ft

Roadway Data for Crossing: CD-500-03

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  66.50 ft

Roadway Surface:  Paved

Roadway Top Width:  204.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined

D.100



Table 22 - Summary of Culvert Flows at Crossing: CD-500-04
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-500-04
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

61.89 50-year 72.03 72.03 0.00 1

61.97 100-year 79.22 79.22 0.00 1

62.43 500-year 111.36 111.36 0.00 1

66.50 Overtopping 258.26 258.26 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-500-04
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Table 23 - Culvert Summary Table: CD-500-04
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 72.03 72.03 61.89 2.586 4.389 4-FFf 3.176 1.786 4.000 4.200 2.866

100-year 79.22 79.22 61.97 2.742 4.470 4-FFf 4.000 1.878 4.000 4.200 3.152

500-year 111.36 111.36 62.43 3.378 4.930 4-FFf 4.000 2.241 4.000 4.200 4.431
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 57.50 ft,    Outlet Elevation (invert): 57.30 ft

Culvert Length: 371.00 ft,    Culvert Slope: 0.0005

********************************************************************************
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Culvert Performance Curve Plot: CD-500-04
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Water Surface Profile Plot for Culvert: CD-500-04

Site Data - CD-500-04

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  57.50 ft

Outlet Station:  371.00 ft

Outlet Elevation:  57.30 ft

Number of Barrels:  2

Culvert Data Summary - CD-500-04

Barrel Shape:  Circular

Barrel Diameter:  4.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 24 - Downstream Channel Rating Curve (Crossing: CD-500-04)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

72.03 61.50 4.20
79.22 61.50 4.20
111.36 61.50 4.20
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Tailwater Channel Data - CD-500-04

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  61.50 ft

Roadway Data for Crossing: CD-500-04

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  66.50 ft

Roadway Surface:  Paved

Roadway Top Width:  193.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 25 - Summary of Culvert Flows at Crossing: CD-500-07
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-500-07
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

71.11 50-year 21.49 21.49 0.00 1

71.44 100-year 24.78 24.78 0.00 1

72.96 500-year 36.24 36.24 0.00 1

75.10 Overtopping 47.89 47.89 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-500-07
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Table 26 - Culvert Summary Table: CD-500-07
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 21.49 21.49 71.11 2.196 4.007 4-FFf 3.000 1.490 3.000 3.500 3.040

100-year 24.78 24.78 71.44 2.396 4.339 4-FFf 3.000 1.602 3.000 3.500 3.506

500-year 36.24 36.24 72.96 3.068 5.863 4-FFf 3.000 1.953 3.000 3.500 5.127
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 67.10 ft,    Outlet Elevation (invert): 66.60 ft

Culvert Length: 900.00 ft,    Culvert Slope: 0.0006

********************************************************************************

D.113



Culvert Performance Curve Plot: CD-500-07
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Water Surface Profile Plot for Culvert: CD-500-07

Site Data - CD-500-07

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  67.10 ft

Outlet Station:  900.00 ft

Outlet Elevation:  66.60 ft

Number of Barrels:  1

Culvert Data Summary - CD-500-07

Barrel Shape:  Circular

Barrel Diameter:  3.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 27 - Downstream Channel Rating Curve (Crossing: CD-500-07)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

21.49 70.10 3.50
24.78 70.10 3.50
36.24 70.10 3.50
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Tailwater Channel Data - CD-500-07

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  70.10 ft

Roadway Data for Crossing: CD-500-07

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  75.10 ft

Roadway Surface:  Paved

Roadway Top Width:  159.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 28 - Summary of Culvert Flows at Crossing: CD-500-01, CD-502-01
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-500-01,
CD-502-01

Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

63.52 50-year 63.20 63.20 0.00 1

63.70 100-year 73.34 73.34 0.00 1

64.54 500-year 108.77 108.77 0.00 1

68.00 Overtopping 196.20 196.20 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-500-01, CD-502-01
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Table 29 - Culvert Summary Table: CD-500-01, CD-502-01
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 63.20 63.20 63.52 2.562 5.419 4-FFf 3.500 1.739 3.500 5.100 3.284

100-year 73.34 73.34 63.70 2.806 5.599 4-FFf 3.500 1.876 3.500 5.100 3.811

500-year 108.77 108.77 64.54 3.633 6.436 4-FFf 3.500 2.303 3.500 5.100 5.653
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 58.10 ft,    Outlet Elevation (invert): 57.90 ft

Culvert Length: 320.00 ft,    Culvert Slope: 0.0006

********************************************************************************
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Culvert Performance Curve Plot: CD-500-01, CD-502-01
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Water Surface Profile Plot for Culvert: CD-500-01, CD-502-01

Site Data - CD-500-01, CD-502-01

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  58.10 ft

Outlet Station:  320.00 ft

Outlet Elevation:  57.90 ft

Number of Barrels:  2

Culvert Data Summary - CD-500-01, CD-502-01

Barrel Shape:  Circular

Barrel Diameter:  3.50 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 30 - Downstream Channel Rating Curve (Crossing: CD-500-01, CD-502-01)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

63.20 63.00 5.10
73.34 63.00 5.10
108.77 63.00 5.10
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Tailwater Channel Data - CD-500-01, CD-502-01

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  63.00 ft

Roadway Data for Crossing: CD-500-01, CD-502-01

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  68.00 ft

Roadway Surface:  Paved

Roadway Top Width:  172.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 31 - Summary of Culvert Flows at Crossing: CD-502-03
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-502-03
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

61.95 50-year 119.67 119.67 0.00 1

62.07 100-year 134.08 134.08 0.00 1

62.66 500-year 191.37 191.37 0.00 1

66.50 Overtopping 396.93 396.93 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-502-03
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Table 32 - Culvert Summary Table: CD-502-03
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 119.67 119.67 61.95 2.478 3.954 4-FFf 3.500 1.690 3.500 3.700 3.110

100-year 134.08 134.08 62.07 2.656 4.071 4-FFf 3.500 1.792 3.500 3.700 3.484

500-year 191.37 191.37 62.66 3.323 4.662 4-FFf 3.500 2.156 3.500 3.700 4.973
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 58.00 ft,    Outlet Elevation (invert): 57.80 ft

Culvert Length: 306.00 ft,    Culvert Slope: 0.0007

********************************************************************************
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Culvert Performance Curve Plot: CD-502-03
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Water Surface Profile Plot for Culvert: CD-502-03

Site Data - CD-502-03

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  58.00 ft

Outlet Station:  306.00 ft

Outlet Elevation:  57.80 ft

Number of Barrels:  4

Culvert Data Summary - CD-502-03

Barrel Shape:  Circular

Barrel Diameter:  3.50 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 33 - Downstream Channel Rating Curve (Crossing: CD-502-03)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

119.67 61.50 3.70
134.08 61.50 3.70
191.37 61.50 3.70
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Tailwater Channel Data - CD-502-03

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  61.50 ft

Roadway Data for Crossing: CD-502-03

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  66.50 ft

Roadway Surface:  Paved

Roadway Top Width:  161.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 34 - Summary of Culvert Flows at Crossing: CD-502-04
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-502-04
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

61.85 50-year 218.02 218.02 0.00 1

61.94 100-year 244.30 244.30 0.00 1

62.48 500-year 364.43 364.43 0.00 1

66.50 Overtopping 821.68 821.68 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-502-04
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Table 35 - Culvert Summary Table: CD-502-04
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 218.02 218.02 61.85 2.600 4.352 4-FFf 2.857 1.795 4.000 4.200 2.892

100-year 244.30 244.30 61.94 2.788 4.442 4-FFf 3.175 1.906 4.000 4.200 3.240

500-year 364.43 364.43 62.48 3.569 4.983 4-FFf 4.000 2.346 4.000 4.200 4.833
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 57.50 ft,    Outlet Elevation (invert): 57.30 ft

Culvert Length: 290.00 ft,    Culvert Slope: 0.0007

********************************************************************************

D.140



Culvert Performance Curve Plot: CD-502-04

D.141



Water Surface Profile Plot for Culvert: CD-502-04

Site Data - CD-502-04

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  57.50 ft

Outlet Station:  290.00 ft

Outlet Elevation:  57.30 ft

Number of Barrels:  6

Culvert Data Summary - CD-502-04

Barrel Shape:  Circular

Barrel Diameter:  4.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 36 - Downstream Channel Rating Curve (Crossing: CD-502-04)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

218.02 61.50 4.20
244.30 61.50 4.20
364.43 61.50 4.20
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Tailwater Channel Data - CD-502-04

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  61.50 ft

Roadway Data for Crossing: CD-502-04

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  66.50 ft

Roadway Surface:  Paved

Roadway Top Width:  154.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 37 - Summary of Culvert Flows at Crossing: CD-502-05
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-502-05
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

71.40 50-year 62.50 62.50 0.00 1

71.54 100-year 70.41 70.41 0.00 1

72.23 500-year 101.51 101.51 0.00 1

75.90 Overtopping 196.84 196.84 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-502-05
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Table 38 - Culvert Summary Table: CD-502-05
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 62.50 62.50 71.40 2.545 4.004 4-FFf 3.500 1.729 3.500 3.700 3.248

100-year 70.41 70.41 71.54 2.737 4.140 4-FFf 3.500 1.837 3.500 3.700 3.659

500-year 101.51 101.51 72.23 3.459 4.830 4-FFf 3.500 2.223 3.500 3.700 5.275
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 67.40 ft,    Outlet Elevation (invert): 67.20 ft

Culvert Length: 316.00 ft,    Culvert Slope: 0.0006

********************************************************************************
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Culvert Performance Curve Plot: CD-502-05
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Water Surface Profile Plot for Culvert: CD-502-05

Site Data - CD-502-05

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  67.40 ft

Outlet Station:  316.00 ft

Outlet Elevation:  67.20 ft

Number of Barrels:  2

Culvert Data Summary - CD-502-05

Barrel Shape:  Circular

Barrel Diameter:  3.50 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 39 - Downstream Channel Rating Curve (Crossing: CD-502-05)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

62.50 70.90 3.70
70.41 70.90 3.70
101.51 70.90 3.70
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Tailwater Channel Data - CD-502-05

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  70.90 ft

Roadway Data for Crossing: CD-502-05

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  75.90 ft

Roadway Surface:  Paved

Roadway Top Width:  166.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 40 - Summary of Culvert Flows at Crossing: CD-502-08
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-502-08
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

65.83 50-year 72.50 72.50 0.00 1

65.95 100-year 84.90 84.90 0.00 1

66.53 500-year 127.89 127.89 0.00 1

70.50 Overtopping 281.49 281.49 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-502-08
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Table 41 - Culvert Summary Table: CD-502-08
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 72.50 72.50 65.83 3.186 6.332 4-FFf 3.497 2.273 6.000 6.000 2.564

100-year 84.90 84.90 65.95 3.520 6.455 4-FFf 3.895 2.467 6.000 6.000 3.003

500-year 127.89 127.89 66.53 4.530 7.032 4-FFf 6.000 3.059 6.000 6.000 4.523

D.157



********************************************************************************

Straight Culvert

Inlet Elevation (invert): 59.50 ft,    Outlet Elevation (invert): 59.10 ft

Culvert Length: 719.00 ft,    Culvert Slope: 0.0006

********************************************************************************
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Culvert Performance Curve Plot: CD-502-08
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Water Surface Profile Plot for Culvert: CD-502-08

Site Data - CD-502-08

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  59.50 ft

Outlet Station:  719.00 ft

Outlet Elevation:  59.10 ft

Number of Barrels:  1

Culvert Data Summary - CD-502-08

Barrel Shape:  Circular

Barrel Diameter:  6.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 42 - Downstream Channel Rating Curve (Crossing: CD-502-08)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

72.50 65.50 6.00
84.90 65.50 6.00
127.89 65.50 6.00
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Tailwater Channel Data - CD-502-08

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  65.50 ft

Roadway Data for Crossing: CD-502-08

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  70.50 ft

Roadway Surface:  Paved

Roadway Top Width:  557.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 43 - Summary of Culvert Flows at Crossing: CD-500-05
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-500-05
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

73.70 50-year 19.87 19.87 0.00 1

73.81 100-year 22.47 22.47 0.00 1

74.37 500-year 32.44 32.44 0.00 1

78.30 Overtopping 70.06 70.06 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-500-05
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Table 44 - Culvert Summary Table: CD-500-05
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 19.87 19.87 73.70 2.093 3.402 4-FFf 3.000 1.431 3.000 3.200 2.811

100-year 22.47 22.47 73.81 2.256 3.514 4-FFf 3.000 1.525 3.000 3.200 3.179

500-year 32.44 32.44 74.37 2.842 4.072 4-FFf 3.000 1.845 3.000 3.200 4.589
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 70.30 ft,    Outlet Elevation (invert): 70.10 ft

Culvert Length: 290.00 ft,    Culvert Slope: 0.0007

********************************************************************************
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Culvert Performance Curve Plot: CD-500-05
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Water Surface Profile Plot for Culvert: CD-500-05

Site Data - CD-500-05

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  70.30 ft

Outlet Station:  290.00 ft

Outlet Elevation:  70.10 ft

Number of Barrels:  1

Culvert Data Summary - CD-500-05

Barrel Shape:  Circular

Barrel Diameter:  3.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 45 - Downstream Channel Rating Curve (Crossing: CD-500-05)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

19.87 73.30 3.20
22.47 73.30 3.20
32.44 73.30 3.20
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Tailwater Channel Data - CD-500-05

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  73.30 ft

Roadway Data for Crossing: CD-500-05

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  78.30 ft

Roadway Surface:  Paved

Roadway Top Width:  173.00 ft

D.171



Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 46 - Summary of Culvert Flows at Crossing: CD-502-06
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

CD-502-06
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

61.01 50-year 51.22 51.22 0.00 1

61.19 100-year 59.86 59.86 0.00 1

65.60 500-year 172.19 162.68 9.30 16

65.50 Overtopping 161.07 161.07 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-502-06
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Table 47 - Culvert Summary Table: CD-502-06
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

50-year 51.22 51.22 61.01 2.445 3.506 4-FFf 3.000 1.629 3.000 3.100 3.623

100-year 59.86 59.86 61.19 2.696 3.691 4-FFf 3.000 1.767 3.000 3.100 4.234

500-year 172.19 162.68 65.60 7.254 8.100 4-FFf 3.000 2.780 3.000 3.100 11.507
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 57.50 ft,    Outlet Elevation (invert): 57.40 ft

Culvert Length: 160.00 ft,    Culvert Slope: 0.0006

********************************************************************************
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Culvert Performance Curve Plot: CD-502-06
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Water Surface Profile Plot for Culvert: CD-502-06

Site Data - CD-502-06

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  57.50 ft

Outlet Station:  160.00 ft

Outlet Elevation:  57.40 ft

Number of Barrels:  2

Culvert Data Summary - CD-502-06

Barrel Shape:  Circular

Barrel Diameter:  3.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 48 - Downstream Channel Rating Curve (Crossing: CD-502-06)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

51.22 60.50 3.10
59.86 60.50 3.10
172.19 60.50 3.10
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Tailwater Channel Data - CD-502-06

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  60.50 ft

Roadway Data for Crossing: CD-502-06

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  65.50 ft

Roadway Surface:  Paved

Roadway Top Width:  177.00 ft

D.180



Appendix E

Correspondence
E.2-E.5   SFWMD Pre-Application Meeting

E.6-E.9   CFX and Tavistock Drainage Coordination Meeting

E.10-E.11 CFX Osceola Parkway - LiDAR information (e-mail)
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MEETING NOTES  
CFX and Tavistock Drainage Coordination Meeting 

Osceola Parkway Extension (599-223)  
Project Development & Environmental (PD&E) Study 

Osceola and Orange Counties 

Location:  D. W McIntosh and Associates Office – Winter Park, FL; Date: Wednesday, November 21, 2018; 
Time: 10:30 am  

1. PURPOSE – 

The purpose of the meeting is to coordinate existing floodplain and seasonal high water table 
elevations through the Poitros Property currently owned by Tavistock. 

2. INTRODUCTIONS 

3. PROJECTS OVERVIEW and STATUS 

PD&E Study for proposed Osceola Parkway Extension - Construct new limited access facility from 
SR 417 to Sunbridge Parkway; Permit for 8-lane typical section (Osceola and Orange County)  

4. COORDINATION ITEMS  

a. Seasonal  High Groundwater 

b. FEMA Floodplain Elevations 
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5. ACTION ITEMS 

b.

ATTENDEES
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