DRAINAGE REPORT OUTLINE 
Black text is content

Red text is example 

Blue text is reference to a table, figure, reference, etc

INTRODUCTION

Project description (milling and resurfacing, reconstruction, widening, intersection reconstruction)

Length of project (beginning and ending intersections, length)
Surrounding land uses (SFWMD canal, commercial, residential)
Total project area and pond areas (beginning to end from right of way to right of way)
The areas and land uses are shown in Table 1, Land Use.    
PROJECT LOCATION 
Identify city, county and section/township/range

The project location is shown in Figure 1, Project Location Map.  An aerial view of the project is shown in Figure 2, Project Aerials.
PROJECT DESCRIPTION

Major objective (construction of six-lane roadway)
Additional improvements (sidewalk, lighting, signal upgrades, etc)
A visual summary of the project description is shown in Figure 3, Project Overview.  
EXISTING TYPICAL SECTION
Describe the existing typical in words

(number of lanes, lane widths, shoulders, sidewalk, average right of way widths)  

The existing typical section is shown in Figure 4A, Existing Typical Section. 

PROPOSED TYPICAL SECTIONS
Describe the proposed typical in words

(number of lanes, lane widths, shoulders, sidewalk, average right of way widths)

The typical sections are shown in Figure 4B, Proposed Typical Section.
PROPOSED BRIDGE TYPICAL SECTION

Describe the proposed bridge typical in words

(number of lanes, lane widths, shoulders, sidewalk)

The bridge typical section is shown in Figure 4C, Proposed Bridge Typical Section.

ROADWAY DRAINAGE

DESIGN CRITERIA

FDOT Drainage Manual

· Using storm event frequency 3 in the appropriate zone and excluding minor losses, the storm sewer system shall provide a minimum clearance of 1 foot from the Hydraulic Grade Line (HGL) to the gutter elevation.

· The minimum velocity shall be 2.5 feet per second (FPS).

· The minimum pipe diameter shall be 18 inches.

· Maximum distance between pipe access shall be 300 feet for pipe diameters of 18 inches, 400 feet for pipe diameters of 24 to 36 inches and 500 feet for pipe diameters of 42 inches or larger.
· Using an intensity of 4 inches per hour, the calculated spread at each curb inlet shall be less than one half of the width of the outside travel lane.

· Optional pipe material shall provide 100 year service life.

EXISTING DRAINAGE SYSTEM
Describe existing roadway drainage system

PROPOSED DRAINAGE SYSTEM
Describe proposed roadway drainage system

The drainage areas are delineated on the drainage map in Figure 5, Drainage Map.
Automated Storm Sewer Analysis & Design (ASAD) software, using the storm event IDF Curve for frequency 3 and zone 10, was used to design the storm sewer system to meet FDOT criteria.  The peak stage in the pond from the 3 year/1 day storm is used as the tailwater elevations for each system.  A rainfall amount of ### inches was used for the 3 year/1 day storm event.  The rainfall amounts were picked off from Reference 1, SFWMD Rainfall Maps.  The ASAD input/output are in Appendix 1, Storm Tabs.  Distances between pipe access points are under the LEN Column in Appendix 1, Storm Tabs.  Spread Calcs are in Appendix 2, Spread Calcs.
Culvert Service Live Estimator (CSLE) software was used to determine suitable material to meet FDOT criteria.  The soil characteristics were provided by the District Four/Six Materials Lab.  Both the CSLE input/output and the Soils Report are in Appendix 3, Optional Pipe Materials.
TEMPORARY DRAINAGE SYSTEM
Describe temporary drainage system

A note should be provided in the plans requiring temporary drains for subgrade and base at inlets in accordance with Standard Index 201.  The construction phases are shown in Figure 6, Maintenance of Traffic Plan.
STORMWATER MANAGEMENT PERMITTING
PERMITTING AGENCIES WITH STORMWATER MANAGEMENT JURISDICTION
List agencies
RESOURCE OF CRITERIA
List resources

SFWMD Environmental Resource Permit Information Manual, Volume IV
WATER QUALITY

CRITERIA
State the applicable criteria

The required water quality treatment volume for wet detention is the greater of 1 inch over the entire right of way or 2.5 inches over the impervious area.  The project lies in a Water Preserve Area Basin (WPAB), therefore, an additional 50 percent of volume must be provided.

RESULTS
State the project results

The required water quality volume for the project is ### acre-feet.  The provided water quality for the project is ### acre-feet.  The calculations are in Table 2, Water Quality Table.
WATER QUANTITY

CRITERIA
State the applicable criteria

The project is located within the ### Basin which specifies the allowable discharge to be the pre-development discharge.

OR

The project is located within the ### Basin which specifies a ### cubic feet per second per square mile (CSM) discharge amount for the ### year/### day storm event.  For linear projects, SFWMD has clarified that the allowable discharge shall be the sum of the pre-development discharge from the existing right of way and the limited discharge for the new right of way.  
RESULTS 

State the project results

Interconnected Channel and Pond Routing (ICPR3) was used to design the stormwater management system to meet the water quantity criteria.  Assumptions and parameters used in the model are explained in the Stormwater Management Design section of this report.  The ICPR3 nodal diagram, input, output, and simulation information is provided in Appendix 4.  The allowable discharge for the project is ### cubic feet per second (CFS), which is the sum of the pre-development discharge of ### CFS and the basin criteria of ### CFS.  The peak discharge for the project is ### CFS.  The calculations are in Table 3, Water Quantity Table.
FLOODPLAIN

CRITERIA
No net encroachment into the floodplain shall be allowed.  

RESULTS

The post-development exported volume is less than the pre-development exported volume.  The calculations are in Appendix 5, Floodplain Calculations.

POND DESIGN
CRITERIA
SIZE REQUIREMENTS

The minimum area, measured at the control elevation, of wet detention ponds is 0.5 acres.

MAINTENANCE BERM
A maintenance berm is required with minimum width of 20 feet at slopes with slopes no steeper than 4 horizontal to 1 vertical.

SIDE SLOPES 
The side slopes cannot be steeper than 4 horizontal to 1 vertical from top-of-bank out to a minimum depth of 2 feet below the control elevation.  
LITTORAL ZONES

Side slopes must be sodded from the top of bank to the control elevation and planted with aquatic vegetation to a depth of 3 feet below the control elevation.
STRUCTURES

All outfalls shall be protected with a headwall of either concrete or rip rap.

RESULTS


SIZE REQUIREMENTS


Measured at the control elevation, Pond 1 is ## acres.  Pond sizes are in Table 4, Pond Stage-Storage.
MAINTENANCE BERM
Each pond has a 20 foot maintenance berm; see Figure 14, Pond Sketches.
SIDE SLOPES 

The side slopes are 4 horizontal to 1 vertical from the berm to 3 feet below the control elevation; see Figure 14, Pond Sketches.

LITTORAL ZONES

A total of ## acres of littoral zone area is provided in the ponds; see Figure 14, Pond Sketches and Table 9, Littoral Zone Areas.




STRUCTURES

All outfalls have headwalls.  The headwalls follow FDOT Standard Index number 250.

MAINTAINING AGENCY


The FDOT will be the maintaining agency of the ponds.

STORMWATER MANAGEMENT SYSTEM DESIGN

PROJECT DATUM


The survey and plans for this project use the datum of NAVD 1988.  The drainage and permit report provide elevations relative to both NGVD 1929 and NAVD 1988.  The conversion at the project location is NGVD equal to NAVD plus ###-feet.  See Reference 2 for conversion information.
CONTROL ELEVATIONS
WET SEASON GROUND WATER TABLE ELEVATION
Disclose elevation and method/resources used to determine

The design is based on a Season High Ground Water Elevation (SHGWT) of ### feet NGVD (### feet NAVD).  The map is Reference 3, BCDPEP Water Table Map.
TAILWATER ELEVATION
The stormwater management system design is based on a constant tailwater elevation of 4.0 feet NGVD (2.4 feet NAVD) in the C-11 Canal.
DRAINAGE BASINS
Give number of and general description of drainage basins

The project is divided into ### drainage basins.  Each basin has a storm sewer system to collect and convey the runoff to a wet pond.  The wet ponds are sized to provide attenuation.  Each pond has a control structure to limit the discharge.  The basins are shown in Figure 3, Project Overview.
BASIN DIVIDES
Basin limits for the project are based on logical hydraulic divides at the lateral canals and major intersections as follows:  Basin Limits.
BASIN AREAS

Basin areas calculated using what width/length.  The area calculations are shown in Appendix 7, Area Calculations.  Land uses are shown in Table 1, Land Use.
BASIN CHARACTERISTICS
TIME OF CONCENTRATION
Disclose method of determining time of concentration in existing and proposed conditions

The time of concentration calculations are in Table 5, Time of Concentration.
For the proposed condition, the time of concentration is obtained from the storm sewer tabs.  The times of concentration to the structure into the ponds are in Appendix 1, Storm Tabs and are summarized in Table 5, Time of Concentration.
RUNOFF COEFFICIENT
The runoff coefficient calculation follows the SFWMD method in the Environmental Resource Permit Information Manual, Volume IV.  The S-value is based on a relationship of the depths from the average site elevation to the water table elevation.  The S-value is converted to basin-specific by adjusting for impervious area percentage.  The runoff coefficient (CN) is then calculated from CN=1000/S+10.  The water table elevation is ### feet NGVD (### feet NAVD).  The average site elevation in the existing condition is ### feet NGVD (### feet NAVD).  The average site elevation in the proposed condition is ### feet NGVD (### feet NAVD).  Compacted soil is assumed, giving a water storage depth of ### inches.  The calculations are in Table 6, Runoff Coefficients.
DIRECTLY CONNECTION IMPERVIOUS AREA (DCIA)

In the existing condition, no impervious area is directly connected.  In the proposed condition the area of directly connected impervious area is the entire roadway and sidewalks.  The calculations are in Table 6B, Proposed Runoff Coefficients.
CONTROL STRUCTURE INFORMATION
Describe the control structures.  The control structure details are in Figure 7, Control Structures and the control structure summary table is Table 7, Control Structures.
GEOTECHNICAL CHARACTERISTICS

SOILS INFORMATION

Describe soils found in project area
The project soil survey, done by the FDOT District 4/6 Materials Lab verifies these soil descriptions.  The soils map is Reference 4.
WELLFIELD ISSUES

Identify any wellfield issues
NATURAL RESOURCES IMPACTS
WETLAND OR OTHER SURFACE WATER IMPACTS
No wetlands will be impacted by the improvements.  Other Surface Waters will be impacted with very minor loss of benefit.  Acreage of impacts is summarized in Table 8, Other Surface Water Impacts.  The impact area is calculated from the top of bank to top of bank.
List act ivies with impacts
WATER USE
LANDSCAPE IRRIGATION

CONSTRUCTION DEWATERING

The contractor, who will be chosen in ###, may choose to dewater during the construction.  The contractor will be required to obtain the dewatering permit from SFWMD prior to any dewatering activity.  Most of the drainage structures are below the water table.  However, no sensitive areas to require special conditions have been identified.  Therefore, the contractor should be able to utilize the Noticed General Dewatering Permit.
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