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19. STORMWATER MANAGEMENT 
 

A.     Describe the existing drainage patterns on-site, including any potential 
flooding and erosion problems.  

 
The site is relatively flat and as such there is no discernible existing drainage 
pattern. The rain that falls within the boundaries of the property will seep through 
the soil until it is saturated. After saturation is complete, the site will flood vertically 
in proportion to the surrounding areas. There is no information that would indicate 
that the site in its present condition would experience flooding to a degree different 
than the surrounding areas. There is currently no perimeter berm or other feature 
to maintain the stormwater runoff from leaving the site.  

 
B.     Describe the drainage system, including any wetlands to be used as part of 

the system, and discuss the design criteria (including stage-storage/stage 
discharge assumption) to be used for the various elements.  Provide typical 
cross-sections (showing dimensions, slopes and control elevations) for any 
proposed lakes or swales.  Identify the control elevation for all drainage 
structures.  Include information as to what design storm will be used for what 
portions of the system.  

 
There are no wetlands on the property. The proposed drainage system will consist 
of French Drains, swales, and grease baffles with outfalls to the proposed lakes. 
The elevation of the roadways will be constructed at or above the Miami-Dade 
County Flood Criteria Elevation of +9 to 9.2 N.G.V.D. The finished floor elevations 
will be based on whichever of the following criteria is the highest; FIRM Map, the 
100 year-3 day storm event stage and 12-inches above crown of road. The FIRM 
map for this area shows the project contains two Base Flood elevation criteria; the 
majority of the site lies within zone AH-9 and a small portion adjacent to SW 162nd 
Avenue lies within zone “X”. The drainage system for the local roads will be 
designed for a 5-year storm event and the drainage system for the arterial/collector 
roads will be designed for a 10-year storm event with a safety factor of 2 and 4 
respectively.  The project will be divided into two major basins. One is located north 
of the railroad tracks and the second one is the area south of the tracks.  
 
The control water elevation (October Water Level Elevation) for the project is +7.75 
N.G.V.D. based on Miami-Dade County Public Works Department Manual and a 
project two feet of sea level rise forecasted by NOAA for 2060. Lake slopes will be 
built as per the Miami-Dade County Public Works Department and Zoning 
department standards. 

 
 
 
 
 
 
 
 
 
 

C. Indicate the total number of acres in each drainage area and specify the 
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acreage of any portions of drainage areas outside the site boundaries.  
Complete the following table for on-site drainage areas. 
 
The following table summarizes the drainage areas: 

 

Table 19-1 
Stormwater Drainage Areas 

Land Use 

Impervious 
Surfaces 
(AC) 

Building 
(AC) 

Open 
Space 
(AC) 

Total 
(AC) 

Basin 1     

 Single Family 76.18 43.8 51.42 171.4 

 Multi-Family 145.1 126.4 55.3 326.8 

 Mixed Use 51.1 15.7 5.6 72.4 

 Office 3.37 8.03 3.8 15.2 

 Industrial 43.9 22.0 7.3 73.2 

 School 7.0 5.0 8.0 20 

 Parks 8.40 5.6 42 56 

 Roads 79.65 0 8.85 88.5 

 Lakes  66 0 0 66 

Farm 4.3 2.96 11.44 18.7 

Lagoon/Water Park 8.8   8.8 

Rail 10.32 0 6.88 17.2 

Open Space   19.5 19.5 

Totals 504.12 229.49 220.09 953.7 

Source: Langan Engineers 

   
   

D. Specify and compare the volume and quality of run-off from the site in its 
existing condition to the anticipated run-off at the end of each phase of 
development.  (The parameters to be used to define “quality” and 
methodology should be agreed to by the regional planning council and other 
reviewing agencies at the pre-application conference state).   Identify any 
changes in timing or pattern of water flows between pre- and post-
development conditions.  Indicate major points of discharge and ultimate 
receiving water body(ies).  Indicate what provisions will be incorporated in 
the design of the drainage system including a summary description of any 
Best Management Practices to be utilized, to minimize any increase in run-
off from the site and to minimize any degradation of water quality in the 
ultimate receiving body over that occurring in its pre-development state.  

 
One of the elements of the proposed stormwater management system is a 
perimeter berm with a top of berm elevation at or above the 100 year-3day storm 
stage. This perimeter berm will contain the stormwater within the project site (“no 
offisite discharge”). This design is in excess of the standard requirement which is 
to contain the 25 year – 3 day storm event on site. Currently, the site has no means 
of keeping the stormwater runoff from leaving the site. The proposed French drain 
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system will be designed so that at a minimum, the first inch of runoff is treated 
before overflows are allowed to the lakes. The stormwater runoff will be further 
treated by the use of grass swales in the residential streets and grease baffles in 
parking areas. Currently, the site provided no treatment of the stormwater runoff.  
Refer to the Conceptual Stormwater Management Master Plan (CSWMMP) for the 
preliminary stormwater calculations.  
 

E. Who will operate and maintain the drainage system after completion of the 
development? 

 
All drainage systems within the Public right-of-ways will be owned and maintained 
by the Miami-Dade County Public Works Department. The Homeowners 
Association(s) (HOA) will own and maintain the drainage system located within 
private roads. The HOA will also own and maintain the lakes and outfall structures 
which are part of the overall stormwater management system.  
 

Responses to Items F. – H., below, are provided as Review Agency Requirements 
Detailed in the Agreement to Delete Questions, Appendix A dated May 8, 2025 

 
F. Fill requirements may raise the base level of the site, Applicant shall 

demonstrate that the stormwater runoff shall not affect properties or rights-
of-way/infrastructure and be retained onsite.   

 
 The site will be designed to retain the 100 year 3 day storm event onsite though a 

network of exfiltration trenches and lakes.   The site will be filled to the minimum 
fill elevations based on the current Miami-Dade County Flood Criteria at the time 
of permitting.  Based on the current flood criteria and the flood plain compensation 
calculations the conceptual stormwater management system is sufficient to not 
impact negatively adjacent property, or rights-of-ways/infrastructure.  Please refer 
to Appendix E of Attachment 19-1 – Conceptual Stormwater Management Master 
Plan (the ”CSWMMP”) for flood plain compensation calculations.  

 
G. Applicant shall detail the data sources, methodologies, assumptions and 

analysis used to access the development program to regional drainage.  
 
 The CSWMMP utilizes accepted methodologies and data source for the 

conceptual stormwater design described in the Master Plan.  The sources for the 
existing conditions include Miami-Dade County Average October Water Table 
Maps, Miami-Dade County Flood Criteria Maps, SFWMD ERP Applicant’s 
handbook for total rainfall depths, SCS Design Methodology to estimate total runoff 
volumes, Harper Methodology, as developed with FDEP for nutrient loading 
analysis, and FEMA Flood Maps.  The proposed development is proposed to retain 
the required design storm onsite without any connections to future canals planned 
by Miami-Dade County.  

 
 H. Applicant shall detail the data sources, methodologies, assumptions, and 

analysis that should be used to assess whether its development program 
shall have adverse impacts to the Comprehensive Everglades Restoration 
Plan including the Southern Everglades Study.  
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 A review of the available information indicated the Southern Everglades Study 
components does not include any property near the development site.  The 
development program will not impact the Southern Everglades Study and 
conversely, the Southern Everglades Study will not impact the development 
program.   
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Attachment 19-1 
Conceptual Stormwater Management Master Plan 

 
 
 
 
 
 
 



 

  

 

 

 

 22 August 2025 

 

 

Yadira Werley 

Lennar 

730 NW 107th Avenue, 3rd Floor 

Miami, FL 33172 

 

 

 

 

Dear Yadira: 

 

The purpose of this letter is to describe the anticipated stormwater management system and the 

anticipated improvements required for the proposed development program for the City Park 

(Development).  The development is generally located south of the SW 136th Street and north of 

SW 152nd Street between SW 162nd Avenue to the east and Krome Avenue to the west.  Refer 

to FIG-01 for the Overall Location Plan.   

The Development consist of five major development areas known as the Village Core, Central 

Park, East Village, South Village and West Village.  

PROPOSED DEVELOPMENT AREA 

The proposed development is located outside the Urban Development Boundary (UDB),  

therefore the stormwater design shall be capable of retention of the 100-year 3-day storm event.  

The proposed development stormwater design will conceptually include exfiltration trenches and 

retention areas. These stormwater best management practices will be designed in accordance 

with the current Miami-Dade County and South Florida Water Management District requirements 

at the time they are permitted for construction.  The design parameters and standards used for 

the proposed development can be found in Appendix B.  

Existing Conditions 

The site is relatively flat and as such there is no discernible existing drainage pattern. The rain 

that falls within the boundaries of the property will seep through the soil until it is saturated. After 

saturation is complete, the site will flood vertically in proportion to the surrounding areas. There 

is no information that would indicate that the site in its present condition would experience 

flooding to a degree different than the surrounding areas. There is currently no perimeter berm 

or other feature to maintain the stormwater runoff from leaving the site 

 

Background 

The current average October water table elevation in the project area is currently +5.0 NGVD29 

according to Miami Dade County’s “October Water Table and Miami Dade County Flood 

Re:

  

Conceptual Stormwater Management Master Plan  

City Park 

SW 136th Street and SW 162nd Avenue, Miami, Florida 

Langan Project No.: 330090201 
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Criteria” Map. Based on the projected 2 feet of sea level rise forecast for 2060, the projected 

groundwater elevation in this area will be approximately 7.0 feet NGVD29. 

 

The 100-year flood elevation based on current FEMA FIRM the site is located within zone AH 

elevation 9 feet NGVD29.  

 

Proposed Conditions 

The proposed retention areas and exfiltration trenches will provide water quality treatment and 

retain the water quantity design storm per Miami-Dade County requirements prior to discharging 

into any proposed lakes.  The development will include the appropriate amount of exfiltration 

trench keep to retain the 5 year 1 hour storm event so the 3.28-inch rainfall credit can be applied 

to the larger storm events. Additionally, a perimeter berm will be provided to retain the onsite 

runoff generated by the 100-year 3-day storm event.    

The drainage system for the public rights-of-way will be designed for a 5-year storm event for 

local roads and the arterial/collector roads will be design for a 10-year storm event with a safety 

factor of two and four, respectively.   

 

 

 

 

 

 

 

 

 

 

Water Quantity 

Preliminary stage storage calculations were completed for a conceptual development on the 

parcel and abutting right-of-way.  This will maintain the 100-year 3-day storm event to a peak 

stage at a max elevation of 10.28-feet NGVD. The perimeter berm will be set at elevation of 

10.30-feet NGVD +/- to retain the proposed improved areas.  Please refer to Appendix C for the 

stage storage calculations. 

Flood Plain Compensation  

The proposed development was analyzed utilizing two separate methods for determining 

potential impacts to the existing floodplain.   

 Area 

Building 229.49 Acres 

Retention Area (Lake) 66.0 Acres 

Pervious Area 220.09 Acres 

Impervious Area 438.12 Acres 

Total 953.70 Acres 
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In accordance with Miami-Dade County, the 100 year 3 day storm event peak stage shall be 

below the greater of the following three criteria.  

• County Flood Criteria (CFC) plus 8” = 9.2’ NGVD + 8” = 9.86’ NGVD 

• Crown of Road plus 8” (assumes COR one above CFC) = 10.2’ NGVD + 8” = 10.86’ NGVD 

• FEMA Flood Plain Elevation = 9 NGVD 

The anticipated peak stage during the 100 year 3 day storm event is 10.28’ NGVD which is less 

than the County’s maximum stage of 10.86’ NGVD meeting the County criteria.  

The proposed development was also analyzed utilizing the SFWMD Floodplain compensation 

method considering the site as an import/export methodology.  The existing site is considered 

an exporter during 100 year storm event, and the site will retain the 100 year storm event onsite 

in the proposed condition, therefore, mitigating the floodplain encroachment.  

An analysis on the post development nutrient loading analysis was completed for the 

development. The pre-development condition was analyzed as general agriculture and the post 

development is analyzed as single family and multi-family areas.  There are areas of industrial and 

commercial land uses, however, the nutrient loading rates from those uses are lower than the 

loading rates from single family and multi-family uses.  To simplify the conceptual model only 

multi-family and single family land use was applied to the entire development area.  Detailed 

calculations will be submitted during the development of each development phase.  

Water Quality 

The proposed stormwater management system shall be comprised of a network of exfiltration 

trench which will provide the required water quality treatment.  Refer to the water quality 

calculations in Appendix D. 

 

The exfiltration trench system, consisting of trenches 5-ft wide by 15-ft deep with a minimum 

18-inch perforated pipe, has been designed to provide the required water quality treatment for 

the proposed improvements. The proposed exfiltration trench system will treat the first inch of 

runoff from the developed project, or the total runoff of 2.5 inches times the percentage of 

imperviousness, whichever is greater.  The total length of exfiltration trench required for water 

quality treatment was calculated in accordance with the SFWMD Environmental Resources 

Permitting Manual, using a safety factor (SF) of two.  The percolation rates utilized were obtained 

from a nearby existing development and shall be verified upon development of this project.  The 

total anticipated length of exfiltration trench is 180,000 liner feet.  

 

 

Operation and Maintenance Entity 

Miami Dade County will own and operate the public roadways throughout the property and the 

remaining areas served by the overall drainage system will be owned and operated by the 

Homeowner’s Association (HOA) or similar private entity. 
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Sincerely, 

Langan Engineering and Environmental Services, LLC. 

 

 

 

 

Michael Carr, PE, LEED AP 

Associate Principal 

Florida Professional Engineer Lic. No. 72424 

 

 

 

Enclosure(s): Appendix A – Survey 

  Appendix B – Design Storms, Stormwater Parameters 

Appendix C- Proposed and Existing Stage Storage Calculations 

Appendix D- Exfiltration Trench Calculations 

Appendix E – Flood Plain Compensation  

Appendix F – FEMA Flood Maps 

Appendix G – Nutrient Loading Analysis 
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Langan Engineering and Environmental Services

15150 NW 79th Court, Suite 200

Miami Lakes,  FL  33016

(786) 264-7200

Date:

Project Name: City Park

Project Number: 330090201

Prepared By: MPC

SURFACE WATER MANAGEMENT CALCULATIONS (S.F.W.M.D. CRITERIA)

I. GIVEN:

A. ACREAGE:

1 Lake Area = 0.00 ac.

2 Lake Bank Area = 0.00 ac.

3 Building = 0.00 ac.

4 Impervious 0.00 ac.

5 Pervious Area 953.70 ac. Imp 0.00

6 N/A ac.

7 N/A ac.

6 Total = 953.70 ac.

June 16, 2025
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B. OTHER:

1. The current zoning on the property is

II. DESIGN CRITERIA:

A. WATER QUALITY CRITERIA:

Quality standards shall be provided during a 3 year, 1 hour storm event for one of the following

three combinations:

1. If a wet detention system, then whichever is the greater of the following:

a. The first inch of runoff from the entire project site.

b. The amount of 2.5 inches times the percent impervious for the project site. 

2. If a dry detention system, then 75% of the volume required for the wet detention system.

3. If a retention system, then 50% of the volume required.

Also, the following shall apply:

4. If the property is zoned "Commercial", at least 0.5 inches of retention or dry detention

pre-treatment will be required.

5. Any detention system shall be designed to discharge no more than 0.5 inches of the

detained volume per day. 

B. WATER QUANTITY CRITERIA:

1. DESIGN EVENTS AND RAINFALL AMOUNTS:

a. Design Event for Equipment FFE

Frequency: 100 year

Duration: 24 hour

Amount: inches

b. Design Event for Minimum Road Elevation (if not specified by Local District Criteria):

Frequency: 5 year

Duration: 24 day

Amount: 6.50 inches

c. Design Event for Minimum Discharge Elevation:

Frequency: 25 year

Duration: 3 day

Amount: 9.22 inches 3.28 credit

d. Design Event for Finish Floor Elevation

Frequency: 100 year

Duration: 3 day

Amount: 13.72 inches 3.28 credit

2. ADDITIONAL DESIGN INFORMATION:

a. Design Water / Control Elevation: 7.00 NGVD

(Note:  Proposed minimum road elevation must be at least 2 feet above the wet season water

table or control elevation.)

b. Drainage Basin / Canal Number:

2



C. 2.476

STAGE ELEVATION INFORMATION:

S Length Area Low High I C Total Area

Item: Description: type ft. ac. ft. ft. % % %

1 Lake Area V 0.00 100 100 0.00

2 Lake Area L 0.00

3 V 0.00

4 Impervious L 0.00 100 100 0.00

5 V

6 Park L 953.70 7.40 9.40 0 50 1.00

7 N/A L 0.00

8 V

9 L 0.00

10

11 Building = V 0.00 100 100 0.00

E Seepage and Evapotranspiration

Total: 953.700 7.40 9.40 0.00 50.00 1.0

* Abbreviations: S = Storage;  ( V = Vertical Storage  &  L = Linear Storage )

I = Impervious

C = Compaction;  ( Use the following compaction factors:  0%,  50%,  100% )

T = Exfiltration Trench
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D. SCS CURVE NUMBER AND SOIL STORAGE CALCULATIONS:

1. Soil Moisture Storage Table:

Existing Soil Type: 2 FLATWOODS

Cumulative Compacted Compacted

Depth to Water Storage Water Storage Water Storage

Water Table ( Pre.-Dev. ) ( Post 50% ) ( Post 100% )

ft. in. in. in.

1 0.76 0.67 0.57

2 2.50 2.19 1.88

3 5.40 4.73 4.05

4 9.00 7.88 6.75

2. Available Soil Storage Calculation:

Ave. P Volume

Elev. S Area Stored

Item: Description: ft. in. acres ac-in

1 Lake Area 0.00 0.00 0.000 0.00

2 Lake Area 0.00 0.00 0.000 0.00

3 0 0.00 0.00 0.000 0.00

4 Impervious 0.00 0.00 0.000 0.00

5 0 0.00 0.00 0.000 0.00

6 Park 8.40 1.27 953.700 1215.01

7 N/A 0.00 0.00 0.000 0.00

8 0 0.00 0.00 0.000 0.00

9 0 0.00 0.00 0.000 0.00

10 0 0.00 0.00 0.000 0.00

11 Building = 0.00 0.00 0.000 0.00

Total: 8.40 1.27 953.700 1215.01

* Abbreviations: S = Soil Storage

P = Pervious

3. Moisture Storage Calculation ( S ):

= Available soil storage  /  Total Site Area

= 1215.01 ac-in / 953.700 acres

= 1.27 inches

4. SCS Curve Number Calculation ( CN ):

= 1000  /  ( S + 10 )

= 1000 /           ( 1.274 +  10   )

= 89
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E. SURFACE STORAGE CALCULATIONS:

1. Stage vs. Storage Calculations:

STORAGE

( ac-ft )

Stage Item: 1 2 3 4 5 6 7 8 9 10 E Total

ft. ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft

7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8.00 0.00 0.00 0.00 0.00 0.00 85.83 0.00 0.00 0.00 0.00 0.00 85.83

8.50 0.00 0.00 0.00 0.00 0.00 288.49 0.00 0.00 0.00 0.00 0.00 288.49

9.00 0.00 0.00 0.00 0.00 0.00 610.37 0.00 0.00 0.00 0.00 0.00 610.37

9.50 0.00 0.00 0.00 0.00 0.00 1049.07 0.00 0.00 0.00 0.00 0.00 1049.07

10.00 0.00 0.00 0.00 0.00 0.00 1525.92 0.00 0.00 0.00 0.00 0.00 1525.92

10.50 0.00 0.00 0.00 0.00 0.00 2002.77 0.00 0.00 0.00 0.00 0.00 2002.77

11.00 0.00 0.00 0.00 0.00 0.00 2479.62 0.00 0.00 0.00 0.00 0.00 2479.62

11.50 0.00 0.00 0.00 0.00 0.00 2956.47 0.00 0.00 0.00 0.00 0.00 2956.47

12.00 0.00 0.00 0.00 0.00 0.00 3433.32 0.00 0.00 0.00 0.00 0.00 3433.32

12.50 0.00 0.00 0.00 0.00 0.00 3910.17 0.00 0.00 0.00 0.00 0.00 3910.17

13.00 0.00 0.00 0.00 0.00 0.00 4387.02 0.00 0.00 0.00 0.00 0.00 4387.02

13.50 0.00 0.00 0.00 0.00 0.00 4863.87 0.00 0.00 0.00 0.00 0.00 4863.87

14.00 0.00 0.00 0.00 0.00 0.00 5340.72 0.00 0.00 0.00 0.00 0.00 5340.72

14.50 0.00 0.00 0.00 0.00 0.00 5817.57 0.00 0.00 0.00 0.00 0.00 5817.57

15.00 0.00 0.00 0.00 0.00 0.00 6294.42 0.00 0.00 0.00 0.00 0.00 6294.42

15.50 0.00 0.00 0.00 0.00 0.00 6771.27 0.00 0.00 0.00 0.00 0.00 6771.27

16.00 0.00 0.00 0.00 0.00 0.00 7248.12 0.00 0.00 0.00 0.00 0.00 7248.12

16.50 0.00 0.00 0.00 0.00 0.00 7724.97 0.00 0.00 0.00 0.00 0.00 7724.97

17.00 0.00 0.00 0.00 0.00 0.00 8201.82 0.00 0.00 0.00 0.00 0.00 8201.82

* Abbreviations: E = Exfiltration Trench
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Langan Engineering and Environmental Services

15150 NW 79th Court, Suite 200

Miami Lakes,  FL  33016

(786) 264-7200

Date:

Project Name: City Park

Project Number: 330090201

Prepared By:

SURFACE WATER MANAGEMENT CALCULATIONS (S.F.W.M.D. CRITERIA)

I. GIVEN:

A. ACREAGE:

1 Lake Area = 66.00 ac.

2 Lake Bank Area = 0.00 ac.

3 Building = 229.49 ac.

4 Impervious 438.12 ac.

5 Pervious Area 220.09 ac.

6 N/A ac.

7 N/A ac.

6 Total = 953.70 ac.

June 16, 2025
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B. OTHER:

1. The current zoning on the property is

II. DESIGN CRITERIA:

A. WATER QUALITY CRITERIA:

Quality standards shall be provided during a 3 year, 1 hour storm event for one of the following

three combinations:

1. If a wet detention system, then whichever is the greater of the following:

a. The first inch of runoff from the entire project site.

b. The amount of 2.5 inches times the percent impervious for the project site. 

2. If a dry detention system, then 75% of the volume required for the wet detention system.

3. If a retention system, then 50% of the volume required.

Also, the following shall apply:

4. If the property is zoned "Commercial", at least 0.5 inches of retention or dry detention

pre-treatment will be required.

5. Any detention system shall be designed to discharge no more than 0.5 inches of the

detained volume per day. 

B. WATER QUANTITY CRITERIA:

1. DESIGN EVENTS AND RAINFALL AMOUNTS:

a. Design Event for Equipment FFE

Frequency: 100 year

Duration: 24 hour

Amount: inches

b. Design Event for Minimum Road Elevation (if not specified by Local District Criteria):

Frequency: 5 year

Duration: 24 day

Amount: 6.50 inches

c. Design Event for Minimum Discharge Elevation:

Frequency: 25 year

Duration: 3 day

Amount: 9.22 inches 3.28 credit

d. Design Event for Finish Floor Elevation

Frequency: 100 year

Duration: 3 day

Amount: 13.72 inches 3.28 credit

2. ADDITIONAL DESIGN INFORMATION:

a. Design Water / Control Elevation: 7.00 NGVD

(Note:  Proposed minimum road elevation must be at least 2 feet above the wet season water

table or control elevation.)

b. Drainage Basin / Canal Number:
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C. 2.476

STAGE ELEVATION INFORMATION:

S Length Area Low High I C Total Area

Item: Description: type ft. ac. ft. ft. % % %

1 Lake Area V 66.00 7.00 7.00 100 100 6.92

2 Lake Area L 0.00

3 V 0.00

4 Impervious L 438.12 8.50 10.00 100 100 45.94

5 V

6 Park L 220.09 8.00 9.00 0 50 23.08

7 N/A L 0.00

8 Building = V 229.49 10.50 10.50 100 100 24.06

9 L 0.00

10

11

E Seepage and Evapotranspiration

Total: 953.700 7.00 10.50 76.92 88.46 100.0

* Abbreviations: S = Storage;  ( V = Vertical Storage  &  L = Linear Storage )

I = Impervious

C = Compaction;  ( Use the following compaction factors:  0%,  50%,  100% )

T = Exfiltration Trench
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D. SCS CURVE NUMBER AND SOIL STORAGE CALCULATIONS:

1. Soil Moisture Storage Table:

Existing Soil Type: 2 FLATWOODS

Cumulative Compacted Compacted

Depth to Water Storage Water Storage Water Storage

Water Table ( Pre.-Dev. ) ( Post 50% ) ( Post 100% )

ft. in. in. in.

1 0.76 0.67 0.57

2 2.50 2.19 1.88

3 5.40 4.73 4.05

4 9.00 7.88 6.75

2. Available Soil Storage Calculation:

Ave. P Volume

Elev. S Area Stored

Item: Description: ft. in. acres ac-in

1 Lake Area 7.00 0.00 0.000 0.00

2 Lake Area 0.00 0.00 0.000 0.00

3 0 0.00 0.00 0.000 0.00

4 Impervious 9.25 2.42 0.000 0.00

5 0 0.00 0.00 0.000 0.00

6 Park 8.50 1.43 220.090 313.90

7 N/A 0.00 0.00 0.000 0.00

8 Building = 10.50 5.40 0.000 0.00

9 0 0.00 0.00 0.000 0.00

10 0 0.00 0.00 0.000 0.00

11 0 0.00 0.00 0.000 0.00

Total: 8.50 9.25 220.090 313.90

* Abbreviations: S = Soil Storage

P = Pervious

3. Moisture Storage Calculation ( S ):

= Available soil storage  /  Total Site Area

= 313.90 ac-in / 953.700 acres

= 0.33 inches

4. SCS Curve Number Calculation ( CN ):

= 1000  /  ( S + 10 )

= 1000 /           ( 0.329 +  10   )

= 97
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E. SURFACE STORAGE CALCULATIONS:

1. Stage vs. Storage Calculations:

STORAGE

( ac-ft )

Stage Item: 1 2 3 4 5 6 7 8 9 10 E Total

ft. ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft ac-ft

7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8.00 66.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 66.00

8.50 99.00 0.00 0.00 0.00 0.00 27.51 0.00 0.00 0.00 0.00 0.00 126.51

9.00 132.00 0.00 0.00 36.51 0.00 110.05 0.00 0.00 0.00 0.00 0.00 278.56

9.50 165.00 0.00 0.00 146.04 0.00 220.09 0.00 0.00 0.00 0.00 0.00 531.13

10.00 198.00 0.00 0.00 328.59 0.00 330.14 0.00 0.00 0.00 0.00 0.00 856.73

10.50 231.00 0.00 0.00 547.65 0.00 440.18 0.00 0.00 0.00 0.00 0.00 1218.83

11.00 264.00 0.00 0.00 766.71 0.00 550.23 0.00 114.75 0.00 0.00 0.00 1695.68

11.50 297.00 0.00 0.00 985.77 0.00 660.27 0.00 229.49 0.00 0.00 0.00 2172.53

12.00 330.00 0.00 0.00 1204.83 0.00 770.32 0.00 344.24 0.00 0.00 0.00 2649.38

12.50 363.00 0.00 0.00 1423.89 0.00 880.36 0.00 458.98 0.00 0.00 0.00 3126.23

13.00 396.00 0.00 0.00 1642.95 0.00 990.41 0.00 573.73 0.00 0.00 0.00 3603.08

13.50 429.00 0.00 0.00 1862.01 0.00 1100.45 0.00 688.47 0.00 0.00 0.00 4079.93

14.00 462.00 0.00 0.00 2081.07 0.00 1210.50 0.00 803.22 0.00 0.00 0.00 4556.78

14.50 495.00 0.00 0.00 2300.13 0.00 1320.54 0.00 917.96 0.00 0.00 0.00 5033.63

15.00 528.00 0.00 0.00 2519.19 0.00 1430.59 0.00 1032.71 0.00 0.00 0.00 5510.48

15.50 561.00 0.00 0.00 2738.25 0.00 1540.63 0.00 1147.45 0.00 0.00 0.00 5987.33

16.00 594.00 0.00 0.00 2957.31 0.00 1650.68 0.00 1262.20 0.00 0.00 0.00 6464.18

16.50 627.00 0.00 0.00 3176.37 0.00 1760.72 0.00 1376.94 0.00 0.00 0.00 6941.03

17.00 660.00 0.00 0.00 3395.43 0.00 1870.77 0.00 1491.69 0.00 0.00 0.00 7417.88

* Abbreviations: E = Exfiltration Trench
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F. MINIMUM ELEVATION CALCULATIONS TO VERIFY FLOOD PLAIN ENCROACHMENT (ZERO DISCHARGE):

1. The rainfall amount for the 100-Year, 3-Day storm event:

= 13.72 in.

2. Compute inches of runoff, Q:

= ( P - ( 0.2 S ) ) ^2 / ( P + ( 0.8 X S ) )

= ( 13.72 in.   -   (   0.2   X 0.33 in. ) ) ^2 / (   13.72 in.   +   (   0.8   X 0.33 in.  ) )

= 13.33 inches of runoff

3. Compute volume of runoff:

= ( Inches of Runoff )   X   ( Project Area )

= 13.33 inches X 953.700 acres   X   ( 1 foot / 12 inches )

= 1059.62 ac-ft of storage required  (zero discharge)

=

4. From the stage vs storage curve, 1059.62 ac-ft corresponds to elevation 10.28 NGVD

G. MINIMUM DISCHARGE ELEVATION CALCULATIONS  (ZERO DISCHARGE):

1. The rainfall amount for the 25-Year, 3-Day storm event:

= 9.22 in.

2. Compute inches of runoff, Q:

= ( P - ( 0.2 S ) ) ^2 / ( P + ( 0.8 X S ) )

= ( 9.22 in.   -   (   0.2   X 0.33 in. ) ) ^2 / (   9.22 in.   +   (   0.8   X 0.33 in.  ) )

= 8.84 inches of runoff

3. Compute volume of runoff:

= ( Inches of Runoff )   X   ( Project Area )

= 8.84 inches X 953.700 acres   X   ( 1 foot / 12 inches )

= 702.28 ac-ft of storage required  (zero discharge)

4. From the stage vs storage curve, 702.28 ac-ft corresponds to elevation 9.76 NGVD

H. MINIMUM ROAD CROWN ELEVATION CALCULATIONS  (ZERO DISCHARGE):

1. The rainfall amount for the 100-Year, 1-Day storm event:

= 0.00 in.

2. Compute inches of runoff, Q:

= ( P - ( 0.2 S ) ) ^2 / ( P + ( 0.8 X S ) )

= ( 0.00 in.   -   (   0.2   X 0.33 in. ) ) ^2 / (   0.00 in.   +   (   0.8   X 0.33 in.  ) )

= 0.02 inches of runoff

3. Compute volume of runoff:

= ( Inches of Runoff )   X   ( Project Area )

= 0.02 inches X 953.700 acres   X   ( 1 foot / 12 inches )

= 1.31 ac-ft of storage required  (zero discharge)

4. From the stage vs storage curve, 1.31 ac-ft corresponds to elevation 7.02 NGVD
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APPENDIX D – EXFILTRATOIN 

TRENCH CALCULATIONS 

  



LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES

Preliminary Exfiltration Trench Calculations 

WATER QUALITY CALCULATIONS

Total Drainage Area = 887.70 acres. Total Drainage Area Less Lake

Impervious Area = 667.61 acres. (C = 0.90 )

Pervious Area = 220.09 acres. (C = 0.30 )

Lowest Grnd. Elev. for Prop. Exfil. Trench = 8.50 ft. NGVD

Lowest Exist. Grate Elevation = 8.50 ft. NGVD

Top Elevation

Inv. Elevation

GWT

Bottom Elevation

Width

Proposed Exfiltration Trench:

Top Elevation = 7.00 ft. NGVD

GWT = 7.000 ft. NGVD

Pipe Diameter = 18 inches

Inv. Elevation = 7.00 ft. NGVD

Bottom Elevation = -8.00 ft. NGVD

Width = 5.00 feet.

Weir Elevation = n/a ft. NGVD

Existing Exfiltration Trench:

Top Elevation = n/a ft. NGVD

GWT = n/a ft. NGVD

Pipe Diameter = n/a inches

Inv. Elevation = n/a ft. NGVD

Bottom Elevation = n/a ft. NGVD

Width = n/a feet.

Length = n/a feet.

Assumed Usage = 0 percent

Weighted k = 9.79E-04 cfs/sf-ft of head.

Safety Factor = 2

DESIGN STORM FREQUENCY (YEARS): 5

MINIMUM TIME OF CONCENTRATION (MINUTES): 10.00

The proposed design calls for 100 % retention of all storm water runoff.
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BASIN DESIGN INFORMATION per DERM

TOTAL DRAINAGE AREA = 359.247 hectares or 887.700 acres.

TOTAL IMPERVIOUS DRAINAGE AREA = 270.178 hectares or 667.610 acres.

IMPERVIOUS RUNOFF COEFFICIENT = 0.90

TOTAL PERVIOUS DRAINAGE AREA = 89.069 hectares or 220.090 acres.

PERVIOUS RUNOFF COEFFICIENT = 0.30

SUB-BASIN DRAINAGE AREA = 359.247 hectares or 887.700 acres.

SUB-BASIN IMPERVIOUS DRAINAGE AREA = 270.178 hectares or 667.610 acres.

IMPERVIOUS RUNOFF COEFFICIENT = 0.90

SUB-BASIN PERVIOUS DRAINAGE AREA = 89.069 hectares or 220.090 acres.

PERVIOUS RUNOFF COEFFICIENT = 0.30

SUB-BASIN TIME OF CONCENTRATION = 10.00 minutes

DESIGN STORM FREQUENCY = 5 years

SUB-BASIN TIME OF CONCENTRATION = 10.00 minutes

SUB-BASIN TIME FOR FIRST INCH OF RUNOFF = 14.03 minutes

REQUIRED WATER QUALITY TREATMENT TIME = 24.03 minutes

V1" = 1.94 ac.-ft.

WATER QUALITY CALCULATIONS

Water Qaulity Based on 1" Over the Entire Drainage Area = 1.22 ac-ft

Water Qaulity Based on 2.5" Over the Impervious Area = 139.09 ac-ft

TREATMENT VOLUME REQUIRED (Greater of the two above): 

Vtrmt = 6,058,561   cu. ft.

Vtrmt = 139.09 ac.-ft.
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TYPICAL EXFILTRATION TRENCH DESIGN by SFWMD

 L  =  SF x (Volume WQ + Volume Additional)  /  [k  x  (2 x H2 x Du  -  Du^2  + 2 x H2 x Ds)  +  (1.39 x 10^-4) x ( W x Du + PS)]

Volume = Treatment Vol. - Capacity of Exist. Trench (ac-in)

 k  = Weighted Hyd. Conductivity (cfs/sf - ft) H2 Du   

H2 = Depth to the Water Table (ft)

W = Trench width (ft)

Du = Non-Saturated Trench Depth (ft) Ds   

Ds = Saturated Trench Depth (ft)

0 SF = Safety Factor

PS = Pipe Storage (ft.^3)  w

  

Capacity of Exist. Exfil. Trench = 0.000 ha-m or 0.000 ac.-ft.

Treatment Volume = 17.163 ha-m or 139.09 ac.-ft.

Volume = 1669.025 ac-in.

 k  = 9.79E-04 cfs/sf-ft

H2 = 1.50 ft.    

W = 5.00 ft.

Du = 0.00 ft.    

Ds = 15.00 ft.    

SF = 2.00  

L Required  = 75,350              feet  

PROVIDED LENGTH = 182,000        feet
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6/19/2025

I.  Design Criteria:   

1) SHWT: 7.00 ft. NGVD

2) Rainfall Amounts:

100 Year Storm Event 12.00 inches 17.00 inches

*Rainfall data was obtained from the SFWMD rainfall maps Handbook Volume II

II. Pre-Development Runoff and Volume Calculations

1) Pre-Development Area Breakdown:

0.00 0.00%

953.70 100.00% 7.40 9.30 0%

0.00 0.00%

953.70 Ac.*

 

2) SCS Curve Number and Soil Storage Calculations:

A)

Cumulative Moisture 

Storage (in)

C 50%

Cumulative Moisture 

Storage (in.)

C 100%

0.53 0.45

2.19 1.88

4.73 4.05

7.88 6.75

C=Compaction

Note: Moisture Storage based on SFWMD Part III Section F. Water Storage, A. Ground Storage

B)

Soil Storage Calculations:

Description
Area (Ac.)

(A)

Avg. 

Elevation (ft.)

Depth to 

SHWT (ft.)

Moisture Storage

(S)

Volume 

Stored (Ac-in)

(V)*

Building 0.00 0.00 0.00

Pervious 953.70 8.35 1.35 7.88 7510.39

Impervious 0.00 0.00 0.00

*V=A x S
Total Volume Stored: 7510.39

24 Hour 72 Hour

Design Events
SFWMD Rainfall Amounts*

Building

Area (Ac.) % of Area
From 

Elevation (ft.)

To

Elevation (ft.)

Available Soil Storage Calculations:

2

3

4

2.50

Depth to Water Table (ft.)

City Park

Soil Moisture Storage table for Flatwoods (2) Soil Type:

1

Total Site Area:

FLOODPLAIN COMPENSATIONS CALCULATIONS

Description

SURFACE WATERMANAGEMENT CALCULATIONS

C %

(0%, 50%, 100%)

Hard Rock Stadium -  West Lot

Pervious

Impervious

9.00

5.40

*Area excludes the existing stadium building coverage which has a separate drainage system from the rest of the site

Cumulative Moisture Storage (in.)

C 0%

0.60

1



6/19/2025

= Total Site Area

= 7510.39 ac-in      / 953.70 acres

= 7.88 inches

= 1000  /  ( S + 10 )

= 1000 / (2.24 + 10)

= 56

4) Site Pre-Development Runoff Volume and Sotrage Volume Calculations

=
(P - 0.2 S)

2

(P + 0.8 S)

= (17 - 0.2 (2.29))
2

(17 + 0.8(2.29))

= 10.21 inches

Q= 14.53 in x 129.40 ac

= 9738.82 ac-in

811.57 ac-ft

B) Available Site Pre-development Storage:

Available Volume = 610.37 ac-ft*

This volume was calculated at elevation 9 ft-NGVD, which is the FEMA Base Flood Elevation at the site

C) Difference Between the Runoff Storage and Available Storage Volume

= 201.20 ac-ft

The proposed development will retain the 100 year 3 day storm event, therefore, there will be no negative impact to the surrounding area. 

Moisture Storage Calculation (S):

SCS Curve Number Calculation (CN):

Available Storage           /

A) SCS Runoff Volume Calculation:

The runoff volume is larger than the available storage, therefore the site is an exporter site.
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Complete Report (not including cost)

Project: City Park
Date: 7/29/2025 11:07:54 AM

Site and Catchment Information

Analysis: Net Improvement

Catchment Number: 1 Name: City Park

Catchment Name City Park 

Rainfall Zone Florida Zone 5 

Annual Mean Rainfall 55.00 

Pre-Condition Landuse Information

Landuse
Agricultural - General: TN=2.800 
TP=0.487 

Area (acres) 953.70 

Rational Coefficient (0-1) 0.11 

Non DCIA Curve Number 74.00 

DCIA Percent (0-100) 0.00 

Nitrogen EMC (mg/l) 2.800 

Phosphorus EMC (mg/l) 0.487 

Runoff Volume (ac-ft/yr) 500.931 

Nitrogen Loading (kg/yr) 1,729.414 

Phosphorus Loading (kg/yr) 300.794 

Post-Condition Landuse 
Information
Landuse Multi-Family: TN=2.320 TP=0.520 

Area (acres) 953.70 

Rational Coefficient (0-1) 0.47 

Non DCIA Curve Number 77.00 

DCIA Percent (0-100) 50.00 

Wet Pond Area (ac) 66.00 

Nitrogen EMC (mg/l) 2.320 

Phosphorus EMC (mg/l) 0.520 

Runoff Volume (ac-ft/yr) 1,917.136 

Nitrogen Loading (kg/yr) 5,484.083 

Phosphorus Loading (kg/yr) 1,229.191 

Page 1 of 4

7/29/2025about:blank



Project: City Park
Date: 7/29/2025

Multiple BMP in Series Design Parameters

BMP in Series Number: 1
BMP Type: Exfiltration

BMP in Series Number: 2
BMP Type: Wet Detention

BMP in Series Number: 3
BMP Type: None

BMP in Series Number: 4
BMP Type: None

Watershed Characteristics

Surface Water Discharge

Pipe Span (in) 18.0

Pipe Rise (in) 18.0

Pipe Length (ft) 180,000.0

Trench Width (ft) 5.0

Trench Depth (ft) 15.0

Trench Length (ft) 180,000.0

Aggregate Void Ratio (fraction) 0.40

Storage Volume (Ac-ft) 128.35

Retention Depth (in over CA) 1.735

Permanent Pool Volume (ac-ft) 792.000

Permanent Pool Volume (ac-ft) for 31 days residence 162.825

Annual Residence Time (days) 151

Littoral Zone Efficiency Credit

Wetland Efficiency Credit

Catchment Area (acres) 953.70

Contributing Area (acres) 887.700

Non-DCIA Curve Number 77.00

DCIA Percent 50.00

Rainfall Zone Florida Zone 5

Rainfall (in) 55.00

Required TN Treatment Efficiency (%) 68

Provided TN Treatment Efficiency (%) 88

Required TP Treatment Efficiency (%) 76

Provided TP Treatment Efficiency (%) 95
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Media Mix Information

Groundwater Discharge (Stand-Alone)

Load for Multiple BMP in Series

Load Diagram for Multiple BMP ( As Used In Routing)

Type of Media Mix Not Specified

Media N Reduction (%)

Media P Reduction (%)

Treatment Rate (MG/yr) 0.000

TN Mass Load (kg/yr) 4,650.583

TN Concentration (mg/L) 0.000

TP Mass Load (kg/yr) 1,042.372

TP Concentration (mg/L) 0.000

Load
N: 5,484.08 kg/yr
P: 1,229.19 kg/yr

→
Treatment
N: 88 %
P: 95 %

→
Surface Discharge
N: 660.98 kg/yr
P: 61.91 kg/yr

↓

Mass Reduction
N: 4,823.10 kg/yr
P: 1,167.28 kg/yr

Upstream Nodes
None

Load
N: 5,484.08 kg/yr
P: 1,229.19 kg/yr
Q: 1,917.14 ac-ft

→
Treatment
N: 87.9 %
P: 95.0 %

→

Mass Discharged
N: 660.98 kg/yr
P: 61.91 kg/yr
Q: 1,917.14 ac-ft

↓

Mass Removed
N: 4,823.10 kg/yr
P: 1,167.28 kg/yr
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Summary Treatment Report Version: 2.0.1

Total nitrogen target removal met? YES
Total phosphorus target removal met? YES

Summary Report
Nitrogen

Phosphorus

Project: City Park

Analysis Type: Net Improvement
BMP Types: 
     Catchment 1 - Multiple BMP

Date:7/29/2025

Routing Summary
Catchment 1 Routed to Outlet

Surface Water Discharge

Total N pre load 1729.41 kg/yr

Total N post load 5484.08 kg/yr

Target N load reduction 68 %

Target N discharge load 1729.41 kg/yr

Percent N load reduction 88 %

Provided N discharge load 660.98 kg/yr 1457.46 lb/yr

Provided N load removed 4823.1 kg/yr 10634.94 lb/yr

Surface Water Discharge

Total P pre load 300.79 kg/yr

Total P post load 1229.19 kg/yr

Target P load reduction 76 %

Target P discharge load 300.79 kg/yr

Percent P load reduction 95 %

Provided P discharge load 61.91 kg/yr 136.52 lb/yr

Provided P load removed 1167.28 kg/yr 2573.84 lb/yr

From Pre-Condition Loads 

Existing N Discharge 1729.41 (kg/yr)

Existing P Discharge 300.794 (kg/yr)
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