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EXECUTIVE SUMMARY

This Preliminary Drainage Report is part of the Preliminary Engineering Report for
the Project Development and Environment (PD&E) Study for the SR 826 (Palmetto
Expressway) corridor from US 1/SR 5/Dixie Highway to SR 836 (Dolphin Expressway)
in Miami-Dade County, Florida.

This report identifies the existing drainage systems within the proposed limits of
work, analyzes the stormwater management facility options available to meet
FDOT and environmental permitting agencies criteria, and defines the
conceptual drainage design.

The project is located in Miami-Dade County, Florida, within the jurisdictional
boundary of Miami-Dade County's Department of Regulatory and Economic
Resources (DRER), South Florida Water Management District (SFWMD), and United
States Army Corps of Engineers (USACE).

SFWMD has established criteria for water quality, depending on the proposed
type of stormwater treatment facility. All proposed stormwater management
facilities will provide the necessary water quality tfreatment volume and limit the
post-development peak discharge rate into; C-100A Canal, C-2/Snapper Creek
Canal, C-3/Coral Gables Canal, C-4/Tamiami Canal, Coral Gables Ditch, North
Line Canal, Miller Lake, Tropical Park Lake, and Paftricia Lake; to the pre-
development peak discharge rate. Water quality treatment, discharge
attenuation, and floodplain compensation are provided via existing and
proposed dry/wet retention ponds and French Drains.

Based on the conceptual drainage design evaluation for the proposed
interchange improvements, the stormwater management facilities required to
meet FDOT drainage criteria, as well as SFWMD/DRER permit criteria, can be fully
accommodated within the existing and proposed right-of-way, with no additional
offsite right-of-way acquisition due solely for drainage purposes.

Conceptual Drainage -4



FDOT SR 826/Palmetto Expressway Express Lanes PD&E Study
5 826

g . Express Lanes Conceptual Drainage Report

1.0 PROJECT DESCRIPTION

FDOT District Six is conducting a PD&E study for SR 826 (Palmetto Expressway) from
US 1/SR 5 to SR 836 (Dolphin Expressway), a distance of approximately 7 miles (see
Appendix A for the Project Location Map). The PD&E study is proposing corridor
improvements that will add highway and interchange capacity with the
implementation of an express lanes system and interchange improvements. The
project is located in Miami-Dade County, Florida and is contained within
unincorporated Miami-Dade. The project is located in Sections 2, 3, 10, 11, 14, 15,
22, 23, 26, 27, 34, and 35 of Township 54 South and Range 40 East, and in Sections
2,3, 10, and 15 of Township 55 South and Range 40 East.

SR 826 Corridor — SR 826 is one of the most traveled transportation corridors in
Miami-Dade County. This multilane expressway extends south-north from US 1 to
the Golden Glades Interchange for a distance of approximately 25 miles. SR 826
connects southern to northern Miami-Dade County and serves as a feeder route
to the county's busiest east-west corridor, SR 836. SR 826 also provides system-level
connections to 1-95, I-75, SR 924 (Gratigny Parkway), and SR 874 (Don Shula
Expressway). SR 826 is part of the Strategic Intermodal System (SIS) and National
Highway System (NHS). SR 826 is listed as a local evacuation route in Miami-Dade
County.

SR 826, between US 1 and SR 874, consists primairily of six travel lanes (three lanes
in each direction). The corridor between SR 874 and SR 836 consists primarily of
ten travel lanes (five lanes in each direction) and two undesignated High
Occupancy Vehicle (HOV) lanes (one in each direction). This corridor is
functionally classified as an Urban Other Freeway/Expressway and has a posted
speed limit of 55 miles per hour. The access management classification for this
corridor is Class 1.2 - Freeway in an existing urbanized area with limited access.

There are ten existing interchanges within the project limits. Eight of the ten
interchanges provide connection to arterial/collector facilities. Two major system-
to-system interchanges within the project limits are SR 826 with SR 874 and SR 826
with SR 836. These system-to-system interchanges provide a connection between
major expressways, which service and distribute traffic originating from or
destined to the north, south, east, and west portions of Miami-Dade County.

Page 1
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1.1 CONCEPTUAL DRAINAGE REPORT SCOPE

This Conceptual Drainage Report describes the existing drainage conditions and
addresses the proposed drainage improvements for the SR 826 (Palmetto
Expressway) corridor from US 1/SR 5 to SR 836 (Dolphin Expressway). This report has
been formatted to serve as the basis for a conceptual Environmental Resource
Permit (ERP) package to be submitted to DRER and SFWMD for review and
approval during subsequent project phases. Please refer to separate Bridge
Hydraulics Reports for documentation on the existing traversing works and
proposed improvements within the project limits and to a separate Location
Hydraulics Report for detailed documentation on the floodplain impacts within
the project limits.

The scope of this Conceptual Drainage Report consists of addressing the
permitting water quality and water quantity requirements, as well as the
establishment of a detailed hydrologic and hydraulic model to evaluate the
existing and proposed drainage conditions, such as flood stages and discharges
within the limits of the project. The analysis demonstrates that the proposed
improvements will have no negative drainage impacts to the surrounding areas
and that the proposed stormwater management facilities will have the capacity
to adequately treat and attenuate roadway runoff within the project limits.

The proposed stormwater management facilities (SMFs) have been designed to
conform to DRER and SFWMD water quality treatment volume criteria and water
quantity attenuation criteria, with consideration for avoidance/minimization of
right-of-way acquisition due to the highly urbanized nature of the corridor.

The information provided in this report has been coordinated with the
environmental agencies and meetings records are attached under Appendix F.

2.0 SuRVEY AND DATA COLLECTION

Field and record data collected for this project includes previously issued plans or
permits, as-built plans, field reviews, municipal GIS databases, geotechnical
testing, and aerial image evaluation. Both collected data and the topographic
survey conducted for the project were used to develop base maps and assist in

Page 2
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establishing the pre-development and post-development hydrologic and
hydraulic conditions for 21 drainage systems identified within the project limits. See
Figure 1 and refer to Appendix B for the Pre-Development Drainage Maps and
Appendix C for the Post-Development Drainage Maps.
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Figure 1 — Drainage Systems Boundary
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826 |

The vertical datum used in this report and calculations is NAVD 88. The datum shift
was determined using the National Geodetic Survey VERTCON online tool. The
datum shift used to convert existing permit and as-built data from NGVD 29 to

NAVD 88 within the study area is summarized in Table 1 below.

Table 2 — Datum Conversion from NGVD 29 to NAVD 88

Location Shift (ft.)

System 1 and 2 (-) 1.54
System 3, 4, 5and 6 (-) 1.55
System 7, 7A, 7B, 8, and 9 (-) 1.56
System 10 to 21 (-) 1.57

2.1 SEASONAL HIGH GROUNDWATER TABLE ELEVATION

The Seasonal High Groundwater Table (SHGWT) elevations for the project were
evaluated system by system and selected based on the existing permit
documents and/or the Miaomi-Dade Average October Ground Water Level Map,

see Appendix A. See Table 2 for a summary of SHGWT values by system.

Table 2 - Seasonal High Groundwater Table Elevations

Location Elevation (feet - NAVDS88)
System 1 and 2 1.46
System 3, 4, 5and 6 1.45
System 7, 7A, 7B, 8, and 9 1.44
System 1010 13 1.53
System 14 to 21 1.43

Page 5
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3.0 DESIGN CRITERIA AND PARAMETERS

3.1 STORMWATER QUALITY CRITERIA

The SFWMD and DRER have lead jurisdiction over the stormwater quality criteria
for the project and generally require that all projects meet state water quality
standards, as set forth in Chapter 17-302, Florida Administrative Code (FAC).

3.1.1 SOUTH FLORIDA WATER MANAGEMENT DISTRICT (SFWMD)

According to the SFWMD Permit Volume 1V, all projects must meet the following
volumetric retention/detention requirements:

1. Forwet detention systems, the first inch of runoff from the project or the total
runoff from 2.5 inches times the percent of imperviousness, whichever is
greater, must be detained on site. A wet detention system is a system that
maintains the control elevation at the seasonal high groundwater elevation
and does not bleed down more than one-half inch of detention volume in
24 hours;

2. Dry detention systems must provide 75 percent of the required wet
detentfion volume. Dry detention systems must maintain the confrol
elevation at or above one foot above the seasonal high groundwater
elevation;

3. Retention systems must provide 50 percent of the wet detention volume;
and

4. For projects with more than 50 percent of imperviousness, discharge to the
receiving water bodies must be made through baffles, skimmers, or other
mechanisms suitable for preventing oil and grease from discharging to or
from the retention/detention areas.

Page 6
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3.1.2 MIAMI-DADE DEPARTMENT OF REGULATORY AND ECONOMIC RESOURCES (DRER)

Systems that discharge into DRER regulated surface waters requires compliance
with DRER water quality standards which requires onsite retentfion of 100 percent
of the first one inch of runoff from the furthest hydrologic point. The methodology
for calculating this volume is outlined in DRER’s Policy for Design of Drainage
Structures, dated December 1980, using the following equations:

V = 60CIiAT:

Where: V= Required stormwater quality volume [cubic feet]
C = Runoff Coefficient (0.30 for pervious areas, 0.90 for
impervious areas)
A = Total tributary area [acres]
i = Storm intensity [inches per hour]

Tt = Total time to generate one inch of runoff [minutes]
=T+ Tc
Where: Ty» =Time to generate one inch of runoff, minutes
2940F-0.11
308.5 C - 60.5(0.5895 + F-0.67)
Where: F = Storm frequency, years

Tc = Time of concentration [minutes] (assume 10 minutes))
308.5

48.6F011 +T4(0.5895 + F-07)

When applying the above equations to FDOT District Six roadway systems, the 10-
year storm frequency (F) is always applied when determining the required water
quality retention volume. DRER requires that the retained volume is infiltrated into
the groundwater table in a period of less than 24 hours and does not allow the
use of bleeder mechanisms, therefore, all proposed stormwater management
systems have been designed as dry/wet retention.

The pre-development and post-development land use tables for Systems 1
through 21, and water quality tfreatment requirements for SFWMD and DRER are
summarized under Appendix D.

Page 7
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3.2 STORMWATER QUANTITY CRITERIA

3.2.1 SOUTH FLORIDA WATER MANAGEMENT DISTRICT (SFWMD)

SFWMD requires that offsite discharge rates be limited to rates not causing
adverse impacts to existing off-site properties, and:

1. historic discharge rates,
2. rates determined in previous SFWMD permit action, or
3. basin allowable discharge rates.

The receiving waterbodies that are within the vicinity of the project include the
C-100A Canal, C-2 (Snapper Creek Canal), C-3 (Coral Gables Canal), C-4
(Tamiami Canal), Coral Gables Ditch, North Line Canal, Lake Patricia, and
Tropical Park Lake.

SFWMD requires that the post-development peak discharge rate for the 25-year,
72-hour rainfall event does not exceed the pre-development peak discharge rate
for the 25-year, 72-hour rainfall event. The pre-development peak discharge rates
have been determined by modeling the existing conditions as per the as-built
and/or permitted plans. The preliminary flood routing results indicate that pre-
versus post-development peak discharge criteria is met with the proposed
stormwater management facilities.

SFWMD also requires that provisions be made to replace or otherwise mitigate the
loss of historical basin storage provided by the project. In addition, SFWMD
requires flood protection within the project as follows: 1) Building finished floor
elevation must be set at or above the 100-year flood elevation, as determined
from the Federal Flood Insurance Rate Maps (FIRM) or 100-year — 72-hour rainfall
event peak stages; and 2) Centerline of roadways must be set at or above the 5-
year — 24-hour rainfall event peak stages or two feet above the seasonal high
groundwater elevation, whichever is greater.

Page 8
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3.2.2 FEMA FLOODPLAIN

The project corridor lies within Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Maps (FIRM) Panel Nos. 12086C0462L, 12086C0454L,
12086C0452L, 12086C0289L, and 12086C0287L and is predominantly located
within the 100-year floodplain, within Zones AE and AH with base flood elevations
(BFE) varying between 7- 10 ft.-NGVD29. Zone AE designates flood hazard areas
inundated by 100-year flood; Zone AH designates shallow flooding areas where
average depths are between 1 and 3 feet for the 100-year flood; and Zone X
designates flood hazard areas outside the 100-year flood zone but within the 500-
year flood zone. Refer to Appendix A - Figure 7 for the FEMA Flood Zone Maps.

In accordance with Executive Order 11988 “Floodplain Management”, USDOT
Order 5650.2, "Floodplain Management Protection”, and Federal-Aid Policy
Guide 23 CFR 650A, floodplains must be protected. The intent of these regulations
is to avoid or minimize highway encroachments within the base floodplains, and
to avoid supporting land use development incompatible with floodplain values.

Given the significant increase in storage within the corridor for stormwater
management purposes, there is no change in flood “risk” or adverse floodplain
impacts associated with this project.

3.3 FLORIDA DEPARTMENT OF TRANSPORTATION (FDOT)

Per FDOT District Six Drainage Practices and Guidance, the Design High Water
(DHW) values used to set base clearance are determined by selecting a long-
term stage (i.e. 3-7 days) or the SHGWT, whichever is greater. Since all stormwater
management facilities within the project limits are required to recover to initial
SHGWT stages within 72 hours after a design storm event, the SHGWT has been
used to set base clearance requirements for the project. Since the existing
roadway base for US 1, SR 826, SR 874, and side streets are all well above the
minimum clearances required from SHGWT, and the proposed roadway design
will not lower the roadway base elevation, base clearance issues are not
anticipated.
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3.4 STORMWATER MANAGEMENT SYSTEM DESIGN CRITERIA

The conceptual drainage design has been developed based upon the
stormwater quality and quantity criteria of the agencies that maintain jurisdiction
over the corridor. The following subsections describe the design criteria for the
available best management practices (BMP's) to meet the required stormwater
quality and quantity criteria:

3.4.1 DETENTION PONDS

The detention ponds must be designed in accordance with the following design
criteria and parameters established by SFWMD:

Size Requirements:
No minimum area requirement for dry ponds. The bottom elevation of dry
ponds must be set at least one foot above the control elevation. The minimum
size for wet ponds is 0.5 acres.

Maintenance Berms:

Per FDOT criteria, at least 15 feet adjacent to wet ponds shall be at a slope of
8:1 (horizontal: vertical) or flatter. The berm area shall be sodded. SFWMD
requires a minimum width of 20 feet for all perimeter maintenance bermes.
However, per previous agreements between FDOT and SFWMD, a minimum
perimeter maintenance berm for ponds of 15 feet with slopes no steeper than
4:1 beyond the control elevation is permissible.

Side Slopes and Littoral Zones:
Per SFWMD, wet pond side slopes cannot be steeper than 4:1 from the top of
bank out to a minimum depth of two feet below the control elevation. Side
slopes shall be topsoiled and stabilized through seeding or planting from the
top of bank to a depth of two feet below the control elevation.

Per SFWMD, shallow, littoral areas shell be provided at a minimum of 20 percent
of the wet detention area or 2.5 percent of the total detention area (including
side slopes plus the basin contributing areaq).

Discharge Structures:

Per SFWMD, control structure(s) shall include a baffle system to encourage
discharge from the center of the water column rather than the top or bottom.

Page 10
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3.4.2 CONVEYANCE SYSTEMS

Conveyance systems collect and carry stormwater runoff to receiving
waterbodies, other conveyance systems, detention ponds, retention ponds, and
French drains. The two main conveyance systems used in roadway projects are
storm sewer systems and roadway and median ditches/swales. The design of both
storm sewer systems and conveyance ditches/swales shall be based on FDOT
drainage design criteria. The criteria are summarized as follows:

For major expressways, a 10-year recurrence interval shall be used in the
design of storm sewer systems.

For major expressways within a sag vertical curve with no outlet other than the
storm sewer, a 50-year recurrence shall be used in the design of the storm
sewer system. Also, for a depressed expressway with drainage provided by a
pumping station, a 50-year recurrence shall be used for the design of the storm
sewer system.

Design of storm sewer systems shall maintain hydraulic grade line (HGL) a
minimum of one foot below gutter line when minor losses are not computed in
the design. When minor losses are considered, HGL may be maintained at the
gutter line. Due to the fact, that the drainage systems in this report were
modeled using AdICPR and minor losses are considered, the HGL elevation
may not exceed the gutter line elevation.

Design of storm sewer system shall maintain minimum and maximum velocities
of 2.5 and 15 feet per second, respectively.

Roadway and median ditches shall be designed to convey the 10-year
frequency storm. Outfall ditches shall be designed to convey the 25-year
frequency storm.

The maximum allowed velocity in grassed ditches shall be 4.0 feet per second.
For velocities higher than 4.0 feet per second, linings other than grass shall be
used such as paved concrete, flexible, riprap, geo-grid or interlocking
concrete blocks.

Two-foot sumps shall be provided at all drainage structures when downstream
pipe is relatively flat or when the structure has more than one pipe connection
(to/from), to minimize entrance of sediment into drainage pipes.
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3.5 TotAL MAXIMUM DAILY LOAD (TDMLs) AND NUTRIENT IMPAIRED WATER BODIES

The Florida Department of Environmental Protection developed a Basin
Management Action Plan (BMAP) which implements certain measures in order to
restore and protect state waters and addresses Total Maximum Daily Load (TMDL)
requirements for impaired waterbodies. TMDL's represent the maximum amount
of a given pollutant that a waterbody can assimilate and still meet water quality
standards, including its applicable water quality criteria and its designated uses.
TMDL's are developed for bodies of water that are verified as not meeting their
water quality standards.

Section 303(d) of the federal Clean Water Act requires states to submit to the EPA
lists of surface waters that do not meet applicable water quality standards
(impaired waters) and establish a TMDL for each pollutant causing the
impairment of listed waters on a schedule. The Florida Department of
Environmental Protection has developed such lists, commonly referred to as
303(d) lists, since 1992. The list of impaired waters in each basin, referred to as the
Verified List, is also required by the FWRA (Subsection 403.067[4], Florida Statutes
[F.S.]); the state’s 303(d) list is amended annually to include basin updates.

For assessment purposes, the Florida Department of Environmental Protection has
divided the Southeast Coast-Biscayne Bay Basin into water assessment polygons
with a unique waterbody identification (WBID) number for each watershed or
stream reach. Within the base limits of this project, there are four WBIDs that are
identified as waters not attaining standards - for Dissolved Oxygen, Fecal Coliform
and Nutrients (Chlorophyll-a). Considering the existing and proposed roadway
land-use has no contribution to such impairment, no additional performance
measures or nutrient loading reductions are required. The following four WBIDS are
located within the base limits of the SR 826 Express Lanes Project:

WBID 3295 (C-100) - Fecal Coliform TMDL, Nutrients (Chlorophyll-a)
WBID 3286 (Tamiami Canal) — Dissolved Oxygen TMDL

WBID 3292 (Coral Gables Canal Canal) — Fecal Coliform TMDL
WBID 3293 (Snapper Creek) — Fecal Coliform TMDL
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3.6 DESIGN STORMS AND RAINFALL DEPTHS

826 |

The rainfall contour map for the 25 year — 72-hour storm event provided in
SFWMD's Permit Information Manual Volume Il was used to estimate the rainfall
depths for each system. The SFWMD-72 Rainfall distribution was applied within the
7-mile project corridor length and rainfall depths are summarized in Table 3 below.

Table 3 — 25 Year — 72 Hour Rainfall Depth

Location Elevation (feet - NAVDS88)
System 1,2, 3,4, and 5 13.00
System 6,7,7A,78B,8,9,10, 11,12, and 13 14.00
System 14 to 21 14.50

FDOT Zone 10 Intensity-Duration-Frequency curves were used to determine the
10-year and 100-year, 1-Hour, 8-Hour and 24-hour design rainfall depths with FDOT

rainfall distributions used accordingly as summarized in Table 4.

Table 4 — 10 Year and 100 Year Rainfall Depth and Distribution

Storm Rainfall Depth Distribution
10 year - Thour 3.55 FDOT 1

10 year - 8 hour 6.80 FDOT 8

10 year — 24 hour 8.88 FDOT 24
100 year - Thour 5.10 FDOT 1
100 year - 8 hour 9.60 FDOT 8
100 year — 24 hour 13.44 FDOT 24

3.7 DRAINAGE ANALYSIS METHODOLOGY

Basin boundaries were delineated using a combination of topographic survey,
field assessments, and historical permit documentation. Curve Number (CN)
values for each basin were calculated using methods developed by the United
States Department of Agriculture Soil Conservation Services (SCS) in conjunction
with basin specific S-values as required by SFWMD. All basins were assigned the

minimum recommended time of concentration value of 10 minutes.

3.7.1 DRAINAGE SYSTEM MODELING
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The pre-development and post-development models of the drainage systems
were developed using the software Advanced Integrated Channel and Pond
Routing (AdICPR) version 4.03.02. A majority of the input used to model existing
features was acquired from topographic survey and existing drainage
information obtained by existing plans and permits. In areas where topographic
survey data was insufficient, other available sources, such as Miami-Dade County
Digital Elevation Model (DEM) information, GIS Utilities Atlas, and existing plans
and permits were used to generate the input. For proposed nodes, pipes and
channel links, the pre development input data was used for locations where an
in-kind replacement of the existing drainage feature is expected to take place,
in the absence of a proposed collection conveyance system design.

For the pre-development and post-development models, swales and ponds were
modeled as separate stage-storage nodes in AdICPR, with assigned sub-basins
delineated for each node based on their direct contributing runoff area. Permits
were referenced to determine the existing pond stage-area and weir information.
Elevation contours and Miami-Dade County DEM information was also
referenced for the swales and ponds input info the AdJICPR model. Nodes are
generally inferconnected by links consisting of channels, pipes or culverts, weirs,
or rating curves and operating tables. Channel links have been inputted based
on available ditch grading data from records plans/permits or survey elevations.
Pipe and culvert links have been input based on review of existing plans or
permits. Weirs have also been modeled based on existing plans and permits,
depending on intended type of flow simulation and downstream conveyance
and node type. Rating curves and operating tables were generated for existing
French Drains and Slab Covered Trenches using permitted or as-built length,
elevations and hydraulics conductivity data.

The calculations, node-link diagrams, and AdICPR flood routing input/output and
summary tables for each system are found in Appendix D. The summary tables
serve to provide an overview of pre vs. post discharge and flood stages/
freeboard at critical nodes for each system for the following storm events:

25 year — 72 hour (SFWMD pre vs. post discharge and FDOT freeboard criteria)
10 year — 24 hour (Stages for roadway drainage and swales design)

100 year — 24 hour (Floodplain and minimum finished floor elevation design)
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4.0 PERMITTING REQUIREMENTS

The following is a guideline of the environmental permitting requirements for the
project and it is not intended to be all-inclusive.

e South Florida Water Management District (SFWMD). Existing SFMWD ERP’s for
the project include: 13-00791-S, 13-02686-P, 13-02434-P, 13-01782-P, 13-
02339-P, 13-01378-P, and 13-04284-P. See Figure 2 for the location of the
existing SFWMD ERP permits. Per coordination with SFWMD during
interagency meetings this project will require a Conceptual Environmental
Resource Permit for the entire corridor to supersede all existing permits listed
above. SFWMD Right-of-Way Occupancy Permits/Modification will be
required for the C-100A, C-2 (Snapper Creek Canal), C-4 (Tamiami Canal).

e Miami-Dade Department of Regulatory and Economic Resources (DRER).
The traversing works and proposed improvements over canals or areas
under the direct control of Miami-Dade County per Recording Book 126
Page 39, will require a Class lll permit. See Appendix A for Miami Dade
County Records PB126P39 - Jurisdictional Map.

e United States Army Corps of Engineers (USACE): Due to unavoidable
wetland, surface water, and/or foraging habitat impacts associated with
the proposed roadway widening and required swale and pond
expansions, a USACE Section 404 Dredge and Fill Permit will be required. In
addition, a USACE Section 408 Approval will be required for modifications
to the SFWMD C-2 (Snapper Creek Canal) and C-4 (Tamiami Canal), since
these canals were constructed under previous USACE civil works projects.
The Section 408 review will be coordinated concurrent with the SFWMD
Right-of-Way Occupancy Permit application.

e Florida Department of Environmental Protection (FDEP): A Generic Permit for
Stormwater Discharge from Large and Small Construction Activities
(Nafional Pollutant Discharge Elimination System (NPDES)) Permit will be
required by the design-build firm prior to construction. As part of the
conceptual permit application, the Permit Plans include a Stormwater
Pollution Prevention Plan (SWPPP) and Erosion Conftrol Plan. The subsequent
design-build firm will be responsible for submittal of the Notice of Intent
(NOI) and any required modifications to the SWPPP and Erosion Conftrol
Plan based on the final design and construction sequencing.
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5.0 PRE-DEVELOPMENT CONDITIONS

5.1 SYSTEM 1

Drainage system 1 starts just south of the Begin Project Limit at the infersection of
US T and SW 124t Street (Chapman Field Drive) and extends north terminating at
the C-100A Canal. US 1 southbound and northbound as-built data and survey
were limited within this system, therefore information used for base maps was
derived from field reviews, limited record plans from previous miling and
resurfacing projects along US 1 and permit records for the South Dade Busway.
Refer to Appendix E for System 1 Reference Documents.

The drainage areas within this system were delineated along the existing FDOT
right-of-way lines and include US 1 northbound, southbound and the adjacent
South Dade Busway. Land uses adjacent to the right-of-way are mostly
commercial with some abutting residential properties draining away from the
back of existing sidewalk and not hydraulically connected to the FDOT right-of-
way. Stormwater runoff from US 1 is collected by curb inlets and conveyed to slab
covered trenches, French drains and trunkline pipes that run north along the US 1
median and connect to two outfalls into the C-100A Canal. Stormwater runoff
from the Busway is collected along a roadside ditch/swale area connected to
the US 1 drainage system sharing the same outfalls. Flood routing calculations
show this portion of US1 experiences flooding in the existing condition for the 25-
year and 100-year storm events. Refer to Appendix B for System 1 Pre-
Development Drainage Maps and Appendix D for Land Use Tables, Pre-
Development Node Link Diagrams and ICPR Input and Output Reports.

5.2 SYSTEM 2

Drainage system 2 starts at the C-100A Canal and extends north terminating at
US 1/SR 826 Interchange. From the C-100A Canal to SW 100 Street this drainage
system includes basins along US 1 northbound, southbound and the South Dade
Busway. North of SW 100t Street drainage basin areas are split and run along the
US-1/SR 826 interchange northbound and southbound ramps limited access right-
of-way. System 2 terminates at the southbound and northbound ramp bridge
crossing over Old Dixie Highway and the Metrorail tracks.
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US 1 southbound and northbound as-built data and survey were limited within this
system. Information used for base mayps for US 1 from the C-100A Canal up fo SW
100t Street was derived from field reviews, limited record plans from previous
milling and resurfacing projects along US 1 and permit records for the South Dade
Busway. From SW 100th Street up to the System 2 and 3 divide line, survey
information and as-built data were available and used for the pre-development
drainage analysis and maps. Refer to Appendix E for System 2 Reference
Documents.

From the C-100A Canal to SW 100th Street, the drainage areas within this system
were delineated along the existing FDOT right-of-way lines and include US 1
northbound, southbound, and the adjacent South Dade Busway. Land uses
adjacent to the right-of-way are mostly commercial with some abutting
residential properties draining away from the back of existing sidewalk and not
hydraulically connected to the FDOT right-of-way. Stormwater runoff from US 1 is
collected by curb inlets and conveyed to slab covered frenches, French drains
and frunkline pipes that run south along US 1 and connect to an existing outfall
into the C-100A Canal. Stormwater runoff from the Busway is collected along a
roadside ditch/swale area connected to the US 1 drainage system and shares
the same existing outfall. Flood routing calculations show this portion of US 1
experiences flooding in the existing condition for the 25-year and 100-year storm
events.

From SW 100" Street and up to the System 2 and 3 divide line, the drainage areas
were delineated to match existing permit drainage maps. Land uses adjacent to
the right-of-way are mostly commercial with some abutting residential properties
draining away from right-of-way. Stormwater runoff from the interchange ramps
sheet flows over shoulders into adjacent ditches, swales and ponds, oris collected
via barrier wall inlets and shoulder gutter inlets and conveyed to the nearest ditch,
swale and/or pond. Existing ponds along the SR 826/US 1 interchange northbound
ramp are interconnected and overflow into the US 1 drainage system. Refer to
Appendix B for System 2 Pre-Development Drainage Maps and Appendix D for
Land Use Tables, Pre-Development Node Link Diagrams and ICPR Input and
Output Reports.
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5.3 SYSTEM 3

Drainage System 3 covers the limited access right-of-way areas of the SR 826
northbound and southbound ramps from US 1, beginning at the bridge crossing
over Old Dixie Highway and the Metrorail tracks and extends north through the
Kendall Drive Interchange, terminating at the SR 826 mainline bridge crossing over
the C-2/Snapper Creek Canal. Survey information and as-built data from existing
permits and record plans were used to prepare the pre-development drainage
maps for this system. Refer to Appendix E for System 3 Reference Documents.

Within System 3, the land uses adjacent to the right-of-way are mostly commercial
with some abutting medium density residential properties draining away from
right-of-way. Stormwater runoff from the SR 826 mainline and ramps sheet flows
over shoulders info adjacent ditches, swales, and ponds or is collected via barrier
wall and shoulder gutter inlets and conveyed to the nearest ditches, swales, and
ponds. Stormwater runoff from the Kendall Drive basins is collected by curb inlets
and conveyed to the interchange ditches, swales and ponds, via a closed
drainage system. Stormwater runoff along northbound SW 77th Avenue is
comingled with the SR 826 southbound mainline drainage.

An existing swale running along the east side of the northbound US 1 to SR 826
ramp provides water quality treatment and runoff attenuation for the associated
basins. Swale 301 is connected to the Kendall Drive interchange ditches and
ponds via a conftrol structure under the US 1/SR 826 to Kendall Drive northbound
ramp. The existing dry ditch running along the west side of the southbound SR 826
to US 1 ramp is connected to the Kendall Drive interchange infield ponds at
mulfiple locations. Stormwater from all other areas is treated and attenuated
within the interchange existing ponds/swales and generally flows north.

Discharges into the C-2/Snapper Creek Canal are controlled by structures
connected to two existing outfall pipes running parallel to SR 826 along the east
and west side. Refer to Appendix B for System 3 Pre-Development Drainage Maps
and Appendix D for Land Use Tables, Pre-Development Node Link Diagrams and
ICPR Input and Output Reports.
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54 SYSTEMA4

Drainage system 4 covers the limited access right-of-way areas along SR 826
beginning at the bridge crossing over the C-2/Snapper Creek Canal and
terminating at the system 4 and 5 divide line just north of SW 66t Street. System 4
also receives runoff from the SR 878 (Snapper Creek Expressway) limited access
right-of-way areas immediately east and west of the SR 878 bridge crossing over
SR 826. Within the Sunset Drive interchange, system 4 also receives runoff from SR
986/Sunset Drive, from SW 82nd Avenue to SW 72nd Court. Numerous offsite areas
along SW 76t Avenue and SW 77th Avenue also drain intfo the FDOT right-of-way.
Survey information and as-built data from existing permits and record plans were
used to prepare the pre-development drainage maps for this system. Refer to
Appendix E for System 4 Reference Documents.

Within system 4, the land uses adjacent to the right-of-way consist mostly of
medium and low-density residential properties, some of which drain into the FDOT
right-of-way. Stormwater runoff from the SR 826 and SR 878 sheet flows over
shoulders into adjacent ditches, swales and ponds or is collected via barrier wall
inlets and shoulder gutter inlets and conveyed to the nearest ditches, swales and
ponds. Stormwater runoff from the Sunset Drive basins is collected by ditch bottom
inlets and conveyed to the interchange ditches, swales and ponds, via a closed
drainage system consisting of pipes and slab covered trenches. Stormwater from
SW 76t Avenue and SW 77th Avenue and offsite areas is comingled with the SR
826 mainline drainage.

Stormwater from all basin areas within system 4 is freated and attenuated in the
existing swales and ponds within the intferchange infield areas and along the east
and west side of SR 826. Stormwater within system 4 generally flows to the south
along the existing swales on either side of SR 826 up to the Snapper Creek
Expressway. From the Snapper Creek Expressway to the C-2/ Snapper Creek
Canal, runoff is conveyed south via drainage pipes.

Discharges into the C-2/Snapper Creek Canal are controlled by structures
connected to two existing outfall pipes running parallel to SR 826 along the east
and west side. Refer to Appendix B for System 4 Pre-Development Drainage Maps
and Appendix D for Land Use Tables, Pre-Development Node Link Diagrams and
ICPR Input and Output Reports.
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5.5 SYSTEM5

Drainage system 5 starts at the system 4 and 5 divide line just north of SW 66 Street
and extends north terminating just south of the Miller Drive interchange. System 5
also receives runoff from offsite areas along SW 76th Avenue and SW 77th Avenue.
Survey information and as-built data from existing permits and record plans were
used to prepare the pre-development drainage maps for this system. Refer to
Appendix E for System 5 Reference Documents.

Within system 5, the land uses adjacent to the east right-of-way consist of mostly
low-density residential properties. Miami Memorial Park Cemetery is located
along the west side of the SW 77th Avenue right-of-way. Stormwater runoff from
the SR 826 is collected by barrier wall inlets and conveyed to existing French drain
trunkline, located under existing swales between the barrier wall and the limited
access right-of-way. Stormwater from SW 76th Avenue and SW 77t Avenue and
offsite areas is comingled with the SR 826 mainline drainage.

Stormwater from all basin areas within system 5 is freated and attenuated in the
existing French drains. System 5 is considered a self-contained system with
emergency overflow ditch block weirs into system 4. Refer to Appendix B for
System 5 Pre-Development Drainage Maps and Appendix D for Land Use Tables,
Pre-Development Node Link Diagrams and ICPR Input and Output Reports.

5.6 SYSTEM 6

Drainage system 6 starts at the system 5 and 6 divide line just south of the Miller
Drive inferchange and extends north terminating at the SR 826 bridge crossing
over the CSX Railroad. System 6 receives runoff from offsite areas along the west
right-of-way from SW 58t Street to Miller Drive. Survey information and as-built
data from existing permits and record plans were used to prepare the pre-
development drainage maps for this system. Refer to Appendix E for System 6
Reference Documents.

Within system 6, the land uses adjacent to the right-of-way consist of mostly
medium and low-density residential properties. At the southwest quadrant of the
interchange, part of a property owned by a religious organization drains into the
FDOT right-of-way. Stormwater runoff from the SR 826 and the Miller Drive
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interchange ramps is collected by barrier wall inlets and conveyed to an
extensive network of existing French drain trunk lines interconnected with existing
small ponds (stage area nodes). Stormwater from Miller Drive is collected by curb
inlets and conveyed to the interchange ponds and French drains. Offsite areas
draining info the right-of-way are comingled with the SR 826 drainage system.
Stormwater from all basin areas within system 6 is treated and attenuated in
existing ponds and French drains. Discharges from system é are controlled by an
outfall structure with an overflow discharge pipe into Miller Lake located along
the east right-of-way. Refer to Appendix B for System 6 Pre-Development
Drainage Maps and Appendix D for Land Use Tables, Pre-Development Node Link
Diagrams and ICPR Input and Output Reports.

5.7 SYSTEM7

Drainage system 7 starts just north of the Miller Drive interchange and covers the
SR 826/SR 874 interchange areas terminating at the system 7 and 8 divide line just
south of SW 40t Street (Bird Road). System 7 receives runoff from areas contained
within the limited access right-of-way and the CSX Railroad right-of-way. Survey
information and as-built data from existing permits and record plans were used to
prepare the pre-development drainage maps for this system. Refer to Appendix
E for System 7 Reference Documents.

Within system 7, the land uses adjacent to the east right-of-way are commercial.
Along the west right-of-way land uses are medium density residential south of the
SR 874 interchange and recreational on the north side. Stormwater runoff from SR
826 and SR 874 mainline and ramps is primarily collected by shoulder gutter inlets
and barrier wall inlets connected to an extensive network of existing French drain
trunk lines interconnected with small swales/ponds (stage-area nodes). Offsite
areas draining info the right-of-way are comingled with the SR 826 drainage
system. Stormwater from all basin areas within system 7 are tfreated and
attenuated in existing French Drains. Discharges from system 7 are conftrolled by
an outfall structure with an overflow discharge pipes into the Tropical Park Lake.
System 7, 7A, 8 and 9 are interconnected by French drains along the west right-
of-way, therefore Systems 7, 7A, 8 and 9 were all modeled in a single AdICPR file.
Refer to Appendix B for System 7 Pre-Development Drainage Maps and Appendix
D for Land Use Tables, Pre-Development Node Link Diagrams, and ICPR Input and
Output Reports.
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5.8 SYSTEM7A

Drainage system 7A starts at the SR 874 overpass bridge over Miller Drive and
extends northeast for approximately 3,000 feet along SR 874 terminating at the
system 7 and 7A divide line, north of Miller Drive. Basin areas for system 7A are
contained within the limited access right-of-way and the CSX Railroad right-of-
way. Survey information and as-built data from existing permits and record plans
were used to prepare the pre-development drainage maps for this system. Refer
to Appendix E for System 7A Reference Documents.

Within system 7A, the land uses adjacent to the southeast right-of-way are
commercial and medium density residential. Along the west right-of-way the land
use is recreational. Stormwater runoff from SR 874 is primarily collected by shoulder
gutter inlets and barrier wall inlets connected to an existing French drain located
under a linear pond along the west limited access right-of-way. Stormwater from
all basin areas within system 7A are freated and attenuated in the existing French
drains and dry swale. Discharges from system 7A into Patricia Lake and Tropical
Park Lake are controlled by outfall structures with overflow discharge pipes. Refer
to Appendix B for System 7A Pre-Development Drainage Maps and Appendix D
for Land Use Tables, Pre-Development Node Link Diagrams, and ICPR Input and
Output Reports.

5.9 SYSTEM7B

Drainage system 7B starts at the SR 874 overpass bridge over Galloway Road, and
extends northeast along SR 874 terminating at the SR 874 overpass bridge over
Miller Drive. Basin areas for system 7B are contained within the limited access right-
of-way. Survey information and as-built data from existing permits and record
plans were used to prepare the pre-development drainage maps for this system.
Refer to Appendix E for System 7B Reference Documents.

Within system 7B, the adjacent land uses are commercial and low density
residential. Stormwater runoff from SR 874 northbound is primarily collected by
shoulder gutter inlets and barrier wall inlets with pipes connected to existing linear
ponds (swales) west of the southbound lanes. Runoff from SR 874 southbound
sheet flows directly into the swales. Stormwater from all basin areas within system
7B up to the limits of Pond 7B2 are treated and attenuated in Pond 7B1 and 7B2.
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Runoff from drainage basins north of the outfall control structure for System 7B,
are directly connected to the outfall pipe trunkline that runs from Pond 7B2 to
Patricia Lake. Refer to Appendix B for System 7B Pre-Development Drainage Maps
and Appendix D for Land Use Tables, Pre-Development Node Link Diagrams, and
ICPR Input and Output Reports.

5.10 SYSTEM 8

Drainage system 8 starts just south of Bird Road at the system 7 and 8 divide line
and extends north along SR 826 terminating at the Bird Road interchange.

Basin areas for system 8 include all SR 826 areas within the limited access right-of-
way and some adjacent offsite commercial and recreational areas. System 8 also
receives runoff from Bird Road, from just west of SW 79th Avenue to east of SW 74th
Avenue. Within the interchange limited access right-of-way boundary, the Bird
Road contributing area is limited to the eastbound lanes. Survey information and
as-built data from existing permits and record plans were used to prepare the pre-
development drainage maps for this system. Refer to Appendix E for System 8
Reference Documents.

Within system 8, the adjacent land uses are commercial and recreational.
Stormwater runoff from SR 826 and the Bird Road interchange ramps, on the
southwest and southeast quadrants either sheet flows into adjacent ponds and
swales or is collected by barrier wall inlets and shoulder gutter inlets and
conveyed to an extensive network of existing French drain trunk lines
interconnected with the infield ponds and swales. Stormwater from Bird Road
contributing areas is collected by curb inlets and conveyed to the interchange
ponds via a closed drainage system consisting of pipes and slab covered
trenches. Offsite areas draining into the right-of-way are comingled with the SR
826 and Bird Road drainage system. Stormwater from all basin areas within system
8 is treated and attenuated in existing ponds and French drains. System 8
discharges to the C-3 (Coral Gables Canal) via a 54-inch outfall pipe that runs
from the control structure located at the interchange southeast quadrant Pond
8E1 north thru SW 75t Avenue. Refer to Appendix B for System 8 Pre-Development
Drainage Maps and Appendix D for Land Use Tables, Pre-Development Node Link
Diagrams and ICPR Input and Output Reports.
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5.11 SYSTEM 9

Drainage system 9 starts at the Bird Road inferchange and extends north along
SR 826 terminating at SW 31st Street. Basin areas for system 9 include all SR 826
areas within the limited access right-of-way and over 32 acres of offsite residential
areas that are comingled with the SR 826 drainage. Survey information and as-
built data from existing permits and record plans were used to prepare the pre-
development drainage maps for this system. Refer to Appendix E for System 9
Reference Documents.

Within system 9, the adjacent land uses are residential, commercial, and
recreational. Stormwater runoff from SR 826 is collected by barrier wall inlets and
shoulder gutter inlets and conveyed to an extensive network of existing French
drain trunk lines interconnected with linear ponds (swales) on either side of SR 826.
Stormwater from the large offsite basins sheet flows across the limited access right-
of-way into the swales. Stormwater from all onsite basin areas within system 9 is
tfreated and attenuated in the existing swales and French drains. System 9
discharges to the C-3 (Coral Gables Canal) via an outfall pipe that runs east from
the control structure between Pond 9E5_1 and Pond 9Eé. Refer to Appendix B for
System 9 Pre-Development Drainage Maps and Appendix D for Land Use Tables,
Pre-Development Node Link Diagrams and ICPR Input and Output Reports.

5.12 SYSTEM 10

Drainage system 10 starts at SW 31st Street and extends north along SR 826
terminating at the Coral Way interchange. Basin areas for system 10 include all SR
826 areas within the limited access right-of-way and some offsite residential areas
that are comingled with the SR 826 drainage. Survey information and as-built data
from existing permits and record plans were used to prepare the pre-
development drainage maps for this system. Refer to Appendix E for System 10
Reference Documents.

Within system 10, the adjacent land uses are residential and commercial.
Stormwater runoff from SR 826 is collected by barrier wall inlets and shoulder gutter
inlets and conveyed to linear ponds (swales) and French drains on either side of
SR 826. Stormwater from the offsite basins sheet flows across the limited access
right-of-way into the swales. Stormwater from all onsite basin areas within system
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10 is tfreated and attenuated in the existing swales and French drains. System 10
discharges to the C-3 (Coral Gables Canal) via multiple outfall pipes from Pond
10E2, Pond 10E3, Pond 10E4 and Swale 11W3. Refer to Appendix B for System 10
Pre-Development Drainage Maps and Appendix D for Land Use Tables, Pre-
Development Node Link Diagrams, and ICPR Input and Output Reports.

513 SYsTEm 11

Drainage system 11 starts at the Coral Way interchange and extends north along
SR 826 terminating just north of SW 16t Street. Basin areas for system 11 include all
SR 826 areas within the limited access right-of-way. Survey information and as-built
data from existing permits and record plans were used to prepare the pre-
development drainage maps for this system. Refer to Appendix E for System 11
Reference Documents.

Within system 11, the adjacent land uses are residential and commercial.
Stormwater runoff from SR 826 is collected by barrier wall inlets and shoulder gutter
inlets and conveyed to ponds and an extensive network of French drains running
along SR 826 southbound. Stormwater from all onsite basin areas within system 11
is freated and attenuated in the existing ponds and French drains. System 11
discharges to the Coral Gables Ditch via multiple outfall pipes from Pond 11W1,
Swale 1TW1 and the French drain system. Refer to Appendix B for System 11 Pre-
Development Drainage Maps and Appendix D for Land Use Tables, Pre-
Development Node Link Diagrams and ICPR Input and Output Reports.

5.14 SYSTEM 12

Drainage system 12 starts just north of SW 16th Street and extends north along the
southbound lanes of SR 826 for a short distance, terminating at the Tamiami Trail
interchange. Basin areas for system 12 include southbound SR 826 areas within the
limited access right-of-way, including the existing ramps located within the
southwest quadrant of the intferchange and Tamiami Trail. Survey information and
as-built data from existing permits and record plans were used to prepare the pre-
development drainage maps for this system. Refer to Appendix E for System 12
Reference Documents.
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Within system 12, the adjacent land uses are residential and commercial.
Stormwater runoff from SR 826 and interchange ramps either sheet flow into
existing ponds or is collected by barrier wall inlets and shoulder gutter inlets and
conveyed to the interchange ponds. Stormwater from all onsite basin areas within
system 12 is treated and attenuated in the existing ponds. System 12 discharges
to the C-4/Tamimi Canal via an existing outfall pipe under Tamiami Trail. Refer to
Appendix B for System 12 Pre-Development Drainage Maps and Appendix D for
Land Use Tables, Pre-Development Node Link Diagrams, and ICPR Input and
Output Reports.

5.15 SYstTEM 13

Drainage system 13 starts just south of SW 17t Street and extends north along the
SR 826 northbound lanes and superelevated southbound lanes, terminating at the
Tamiami Trail inferchange. Basin areas for system 13 include SR 826 areas within
the limited access right-of-way, including the existing ramps located within the
southeast quadrant of the interchange and a small portion of Tamiami Trail
immediately adjacent to the northbound ingress and egress ramps. Survey
information and as-built data from existing permits and record plans were used to
prepare the pre-development drainage maps for this system. Refer to Appendix
E for System 13 Reference Documents.

Within system 13, the adjacent land uses are residential and commercial.
Stormwater runoff from SR 826 and interchange ramps either sheet flows into
existing ponds or is collected by barrier wall inlets and shoulder gutter inlets and
conveyed to the interchange ponds. Stormwater from all onsite basin areas within
system 13 is treated and attenuated in the existing ponds. System 13 discharges
to the C-3/Coral Gables Canal via an existing outfall pipe under the northbound
ingress/egress ramps. Refer to Appendix B for System 13 Pre-Development
Drainage Maps and Appendix D for Land Use Tables, Pre-Development Node Link
Diagrams, and ICPR Input and Output Reports.

5.16 SYSTEM 14

Drainage system 14 starts at the Tamiami Trail interchange and extends north
along the SR 826 southbound lanes and a portion of the northbound lanes,
terminating at the West Flagler Street interchange. Basin areas for system 14
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include SR 826 areas within the limited access right-of-way including the northwest
quadrant of the interchange infield area. System 14 also received runoff from
offsite residential areas along SW 77t Court, that are comingled with the SR 826
drainage. Survey information and as-built data from existing permits and record
plans were used to prepare the pre-development drainage maps for this system.
Refer to Appendix E for System 14 Reference Documents.

Within system 14, the adjacent land uses are residential and commercial.
Stormwater runoff from SR 826 and interchange ramp either sheet flows into
existing linear swales along SR 826 southbound and interchange ponds or is
collected by barrier wall inlets and shoulder gutter inlets and conveyed to the
linear swales and interchange ponds. Stormwater from the offsite basins sheet
flows across the limited access right-of-way into the linear swales. Stormwater from
all onsite basin areas within system 14 is freated and attenuated in the existing
ponds. System 14 discharges to the C-4/Tamiami Canal via existing triple outfall
pipes from Pond 14WI1. Refer to Appendix B for System 14 Pre-Development
Drainage Maps and Appendix D for Land Use Tables, Pre-Development Node Link
Diagrams, and ICPR Input and Output Reports.

5.17 SYSTEM 15

Drainage system 15 starts at the Tamiami Trail interchange and extends north
along the SR 826 northbound lanes, terminating at the West Flagler Street
interchange. Basin areas for system 15 include SR 826 areas within the limited
access right-of-way including the northeast quadrant of the interchange infield
area north if the C-4/Tamiami Canal. System 15 also receives runoff from offsite
residential areas along SW 77th Avenue, that are comingled with the SR 826
drainage. Survey information and as-built data from existing permits and record
plans were used to prepare the pre-development drainage maps for this system.
Refer to Appendix E for System 15 Reference Documents.

Within system 15, the adjacent land uses are residential and commercial.
Stormwater runoff from SR 826 and interchange ramp either sheet flows into
existing linear swales along SR 826 northbound and interchange ponds or is
collected by barrier wall inlets and shoulder gutter inlets and conveyed to the
linear swales and interchange ponds. Stormwater from the offsite basins sheet
flows across the limited access right-of-way into the linear swales. Stormwater from
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all onsite basin areas within system 15 is freated and attenuated in the existing
ponds. System 15 discharges to the C-4/Tamiami Canal via existing dual outfall
pipes from Pond 15E1. Refer to Appendix B for System 15 Pre-Development
Drainage Maps and Appendix D for Land Use Tables, Pre-Development Node Link
Diagrams, and ICPR Input and Output Reports.

5.18 SYSTEM 16

Drainage system 16 starts at the Tamiami Trail interchange ingress and egress SR
826 northbound ramps and covers a small portion of Tamiami Trail from the ramps,
east up fo Tamiami Canal Drive. Basin areas for system 16 include Tamiami Trail
within the limited access right-of-way and interchange ramps termini south of the
C-4/Tamiami Canal. Survey information and as-built data from existing permits
and record plans were used to prepare the pre-development drainage maps for
this system. Refer to Appendix E for System 16 Reference Documents.

Within system 16, the adjacent land uses are predominantly commercial.
Stormwater runoff from Tamiami Trail and inferchange ramp terminal either sheet
flows into an existing interchange pond or is collected by barrier wall inlets and
shoulder gutter inlets and conveyed to the interchange pond. Stormwater from
all onsite basin areas within system 16 is freated and attenuated in the existing
pond. System 16 discharges to the C-4/Tamiami Canal via existing dual outfall
pipes from Pond 16E1. Refer to Appendix B for System 16 Pre-Development
Drainage Maps and Appendix D for Land Use Tables, Pre-Development Node Link
Diagrams, and ICPR Input and Output Reports.

5.19 SYSTEM 17

Drainage system 17 encompasses a portion of Flagler Street and SR 826 from
Flagler Street north to NW 7th Street. Basin areas for system 17 include W Flagler
Street, SR 826 and ramps within the limited access right-of-way. System 17 also
receives runoff from a large commercial offsite area along the west limited
access right-of-way. Survey information and as-built data from existing permits
and record plans were used to prepare the pre-development drainage maps for
this system. Refer to Appendix E for System 17 Reference Documents.
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Within system 17, the adjacent land uses are residential and commercial.
Stormwater runoff from SR 826, W Flagler Street and ramps is routed via inlets and
storm sewers into interchange ponds. All the existing dry retention ponds also
contain French drains in order to facilitate recovery of the stormwater volume
following a storm event. Stormwater from all onsite basin areas within system 17 is
treated and aftenuated in the existing ponds. System 17 discharges directly into
the North Line Canal. The North Line Canal is maintained and controlled by the
Miami-Dade County Department of Regulatory and Environmental Resources.
Refer to Appendix B for System 16 Pre-Development Drainage Maps and
Appendix D for Land Use Tables, Pre-Development Node Link Diagrams, and ICPR
Input and Output Reports.

5.20 SYSTEM 18

Drainage system 18 encompasses SR 826 from NW 7th Street to the Interchange
with SR 836 (Dolphin Expressway) and includes the eastbound portion of SR 836
from NW 87th Avenue to the Interchange with SR 826. Survey information and as-
built data from existing permits and record plans were used to prepare the pre-
development drainage maps for this system. Refer to Appendix E for System 18
Reference Documents.

Within system 18, the adjacent land uses are residential and commercial.
Stormwater runoff from all basins in system 18 is routed via inlets and storm sewers
into SR 826/SR 836 Interchange ponds. All the existing dry retention ponds also
contain French drains in order to facilitate recovery of the stormwater volume
following a storm event. Stormwater from all onsite basin areas within system 18 is
treated and aftenuated in the existing ponds. System 18 discharges directly into
the North Line Canal. The North Line Canal is maintained and controlled by the
Miami-Dade County Department of Regulatory and Environmental Resources.
Refer to Appendix B for System 18 Pre-Development Drainage Maps and
Appendix D for Land Use Tables, Pre-Development Node Link Diagrams and ICPR
Input and Output Reports.

5.21 SYSTEM 19

Drainage system 19 encompasses SR 836 from the Interchange with SR 826 east
to Milam Dairy Road. Survey information and as-built data from existing permits
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and record plans were used to prepare the pre-development drainage maps for
this system. Refer to Appendix E for System 19 Reference Documents.

Within system 19, the adjacent land uses are primarily commercial with some
residential. Stormwater runoff from all basins in system 19 is routed via inlets and
storm sewers info the SR 826/SR 836 Interchange infield ponds. All the existing dry
retention ponds also contain French drains in order to facilitate recovery of the
stormwater volume following a storm event. Stormwater from all onsite basin areas
within system 19 is treated and attenuated in the existing ponds. System 19
discharges directly into the North Line Canal. The North Line Canal is maintained
and controlled by the Miami-Dade County Department of Regulatory and
Environmental Resources. Refer to Appendix B for System 19 Pre-Development
Drainage Maps and Appendix D for Land Use Tables, Pre-Development Node Link
Diagrams, and ICPR Input and Output Reports.

5.22 SYSTEM 20

Drainage system 20 encompasses SR 836 from Milam Dairy Road east to the
Venetian Canal, as well as Milam Dairy Road from SR 836 north to NW 12th Street,
and NW 11th Street from Milam Dairy Road east to NW 72nd Avenue. Survey
information and as-built data from existing permits and record plans were used to
prepare the pre-development drainage maps for this system. Refer to Appendix
E for System 20 Reference Documents.

Within system 20, the adjacent land uses are predominantly commercial.
Stormwater runoff is routed via inlets and storm sewers intfo ponds located along
the north side of SR 836, and French drain located along Milam Dairy Road and
NW 11th Street. All the existing dry retention ponds also contain French drains in
order to facilitate recovery of the stormwater volume following a storm event.
Stormwater from all onsite basin areas within system 20 is freated and attenuated
in the existing ponds. System 20 discharges directly into the Venetian Canal. The
Venetian Canal is maintained and controlled by the Miami-Dade County
Department of Regulatory and Environmental Resources. Refer to Appendix B for
System 20 Pre-Development Drainage Maps and Appendix D for Land Use Tables,
Pre-Development Node Link Diagrams, and ICPR Input and Output Reports.
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5.23 SYSTEM 21

Drainage system 21 encompasses Milam Dairy Road from SR 836 south to NW 8th
Street, and the eastbound on-ramp to SR 836 from Milam Dairy Road. Survey
information and as-built data from existing permits and record plans were used to
prepare the pre-development drainage maps for this system. Refer to Appendix
E for System 21 Reference Documents.

Within system 21, the adjacent land uses are predominantly commercial.
Stormwater runoff is routed via inlets and storm sewers into ponds located along
the south side of SR 836. All the existing dry retention ponds also contain French
drains in order to facilitate recovery of the stormwater volume following a storm
event. Stormwater from all onsite basin areas within system 21 is tfreated and
attenuated in the existing ponds. This drainage system has no overflow to any
canal or surface water body, with100% of the contributing stormwater runoff
maintained within the two existing ponds. Refer to Appendix B for System 21 Pre-
Development Drainage Maps and Appendix D for Land Use Tables, Pre-
Development Node Link Diagrams, and AdICPR Input and Output Reports.
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6.0 PosT-DEVELOPMENT CONDITIONS

The proposed French drain layout is subject to change during final drainage
design based on Contamination Screening Evaluation Report (CSER) and Level 2
recommendations.

6.1 SYSTEM 1

In the post development condition, proposed widening along US 1 southbound
will add additional impervious areas, increasing runoff and reducing the available
conveyance ditch/swale capacity between US 1 southbound and the Busway.
Since the existing roadway will remain and only minor widening is proposed for
turn lane improvement at the intersection of SW 114t Street and us 1,
compensatory water quality tfreatment via French drains will be provided for the
additional impervious area only. To minimize construction impacts along US 1, the
proposed French drains will be connected to the US 1 trunkline but located under
an existing swale that runs along the west right-of-way between Killian Drive and
SW 110t Street. Minor modifications to the control structure structures were
required in order to meet pre vs. post discharge criteria.

The AdICPR model for the post-development conditions shows discharge rates
into the C-100A Canal are reduced, and stages within critical nodes are either
maintained or reduced when compared to the pre-development stages. Refer
to Appendix C for System 1 Post-Development Drainage Maps and Appendix D
for Post Development Land Use Tables, Water Quality Calculations, Summary
Tables, Node Link Diagrams and AdICPR Input and Output Reports.

6.2 SYSTEM 2

In the post development condition, proposed widening along US 1 southbound
and the SR 826 southbound egress ramp will add additional impervious areas
increasing runoff and reducing the available conveyance ditch/swale capacity
between US 1 southbound and the Busway as well as existing French Drains aling
the existing southbound lanes edge of pavement. Since the existing roadway wiill
remain and only minor widening is proposed along US 1, compensatory water
quality treatment via French drains will be provided for the additional impervious
area only. To minimize construction impacts along US 1, the proposed French
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drains will be connected to the US 1 frunkline but located under an existing swale
that runs along the west right-of-way between SW 104t Street and SW 100 Street.
Existing French Drains impacted by the proposed widening will be replaced in
kind. For this system existing control structures do not require modifications.

The AdICPR model for the post-development conditions shows discharge rates
into the C-100A Canal are reduced, and stages within critical nodes are either
maintained or reduced when compared to the pre-development stages. Refer
to Appendix C for System 2 Post-Development Drainage Maps and Appendix D
for Post Development Land Use Tables, Water Quality Calculations, Summary
Tables, Node Link Diagrams, and AdICPR Input and Output Reports.

6.3 SYSTEM 3

In the post development condition, milling and resurfacing is proposed along US
1 northbound to the SR 826/Kendall Drive ramp which conftributes runoff to Swale
301. Water quality tfreatment and runoff attenuation for the contributing areas to
Swale 301 can be provided without changes to the swale grading and control
structure (SwaleCS301) with a weir elevation of 7.20 feet — NAVD.

Widening and reconstruction of the SR 826 mainline and ramps within the system
3 limits will add additional impervious area increasing runoff and reducing existing
pond and swale areas north of Kendall Drive. The system 3 post-development
total area is greater than the pre-development area in order to account for the
proposed right-of-way along SW 77t Avenue. Water quality treatment for all
onsite basin areas within the system 3 limits will be provided by the expansion of
existing ponds and swales within the Kendall Drive interchange infield, converting
Pond 303 from dry to wet retention and adding French drain along SW 77th
Avenue and the SR 826/Kendall Drive ingress and egress ramps north of Kendall
Drive. New pipe connections between ponds and swales will also be required in
order to equalize stages upstream of the proposed outfall control structure into
the C-2/Snapper Creek Canal. French drains for drawdown of dry ponds and
swales will require further evaluation during final design. A proposed outfall
structure (CSPR305E) and 54-inch pipe into the C-2 Canal will replace the two
existing outfalls, which will be impacted by the proposed reconstruction of the SR
826 mainline, ramps and SW 77th Avenue bridges. The proposed conftrol elevation
for the 8-foot vertical weir is 3.90 feet-NAVD.
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The AdICPR model for the post-development conditions shows discharge rates
into the C-2 Canal are reduced and stages within pond, swales and French drain
nodes meet FDOT freeboard criteria. Refer to Appendix C for System 3 Post-
Development Drainage Maps and Appendix D for Post Development Land Use
Tables, Water Quality Calculations, Summary Tables, Node Link Diagrams, and
AdICPR Input and Output Reports.

6.4 SYSTEM4

In the post development condition, widening and reconstruction of the SR 826
mainline and ramps within the system 4 limits will add additional impervious area,
increasing runoff and reducing existing swale areas along either side of SR 826,
north of the Snapper Creek Expressway. The system 4 post-development total
area is greater than the pre-development area in order to account for the
proposed right-of-way and impacts due to reconstruction along SW 77t Avenue.
Water quality treatment for all onsite basin areas within the system 4 limits will be
provided by expansion of existing Pond 401, maximization of storage within a
proposed swale between the SR 826 northbound lanes and SW 76th Avenue and
proposed French drain along SW 76th Avenue and SW 77th Avenue. Infield areas
within the Sunset Drive interchange will be regraded to provide attenuation. New
pipe connections between the pond, swale, infield areas and French drain will
be required to equalize stages upstream of the proposed outfall control structure
into the C-2/Snapper Creek Canal. French drains for drawdown of dry ponds and
swales will require further evaluation during final design. A proposed outfall
structure and 54-inch pipe into the C-2 Canal, willreplace the two existing outfalls,
which will be impacted by the proposed reconstruction of the SR 826 mainline,
ramps and SW 77th Avenue bridges.

The AdICPR model for the post-development conditions shows discharge rates
into the C-2 Canal are reduced and stages within pond, swales and French drain
nodes meet FDOT freeboard criteria. Refer to Appendix C for System 4 Post-
Development Drainage Maps and Appendix D for Post Development Land Use
Tables, Water Quality Calculations, Summary Tables, Node Link Diagrams, and
ICPR Input and Output Reports.
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6.5 SYSTEM5

In the post development condition, widening and reconstruction of the SR 826
mainline within the system 5 limits will add additional impervious area, increasing
runoff and reducing existing swale areas and impacting existing French drains
along either side of SR 826. The system 5 post-development total area is greater
than the pre-development area in order to account for the proposed limited
access right-of-way and impacts/reconstruction along SW 76t Avenue and SW
77t Avenue. Water quality treatment for all onsite basin areas within the system 5
limits will be provided by a proposed Pond 5E14, located within proposed right-
of-way. Additionally, proposed French drain along SW 76t Avenue and SW 77th
Avenue will replace the existing French drains on either side of SR 826 which will
be impacted by the proposed widening. System 5 will continue to function as a
self-contained system with overflow into System 4. French drain for drawdown of
the proposed dry pond will require further evaluation during final design. System
4 and 5 will remain interconnected by proposed weirs within the French Drains.

The AdICPR model for the post-development conditions shows stages within the
pond and French drain nhodes meet FDOT freeboard criteria. Refer to Appendix
C for System 5 Post-Development Drainage Maps and Appendix D for Post
Development Land Use Tables, Water Quality Calculations, Summary Tables,
Node Link Diagrams, and AdICPR Input and Output Reports.

6.6 SYSTEM 6

In the post development condition, widening and reconstruction of the SR 826
mainline and ramps within the Miller Drive interchange will add additional
impervious area increasing runoff and reducing existing swale/pond areas and
impacting existing French drains. The system 6 post-development total area is
greater than the pre-development area in order to account for
impacts/reconstruction along SW 76th Avenue and SW 77th Avenue. Water quality
tfreatment for all onsite basin areas within the system 6 limits will be provided by
expanding existing Ponds é6W1, Pond 6W2, maximizing storage within Swale 6E1
and French drains. French drains for drawdown of dry retention ponds and swales
will require further evaluation during final design. The existing outfall structure
(CS6S65) and 30-inch pipe into Miller Lake will remain.

Page 36



FDOT SR 826/Palmetto Expressway Express Lanes PD&E Study
5 826

g . Express Lanes Conceptual Drainage Report

The AdICPR model for the post-development conditions shows discharge rates
into the Miller Lake are reduced for the applicable design storm event and stages
within pond, swales, and French drain nodes meet FDOT freeboard criteria. Refer
to Appendix C for System 6 Post-Development Drainage Maps and Appendix D
for Post Development Land Use Tables, Water Quality Calculations, Summary
Tables, Node Link Diagrams, and AdICPR Input and Output Reports.

6.7 SYSTEM7

In the post development condition, widening and reconstruction of the SR 826/SR
874 interchange to accommodate the proposed improvements will add
impervious areqa, increasing runoff and impacting existing French drains. Water
quality freatment for all onsite basin areas within the system 7 limits will be
provided by replacing the impacted French drains and adding new French drains
within the infield swales. The existing outfall structures EX7S69 and EX7S76, as well
as the corresponding 54- inch and 24-inch pipes into Tropical Park Lake, will
remain. System 7 is connected to Systems 7A and 8 by French drains and pipe
links across system boundaries.

The AdICPR model for the post-development conditions shows discharge rates
into the Tropical Park Lake are reduced for all design storm event and stages
within French drain nodes meet FDOT freeboard criteria. Refer to Appendix C for
System 7 Post-Development Drainage Maps and Appendix D for Post
Development Land Use Tables, Water Quality Calculations, Summary Tables,
Node Link Diagrams, and AdICPR Input and Output Reports.

6.8 SYSTEM7A

In the post development condition, widening of the SR 874 mainline to
accommodate the proposed improvements will add impervious area. Existing
French drain and swale along the northwest limited access right-of-way will not
be impacted, since retaining walls are proposed around the toll gantry
infrastructure and widening area. Water quality tfreatment for all onsite basin
areas within the system 7A limits will be provided by extending the existing French
drains within the roadside swales. The existing outfall structures EX7AS12 and
EX7S1B, as well as the corresponding 30-inch pipes into Tropical Park Lake and
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Paftricia Lake, will remain. System 7A is connected to Systems 7 and 7B by French
drains and pipe links across system boundaries.

The AdICPR model for the post-development conditions shows discharge rates
into the Tropical Park Lake and Patricia Lake are reduced for all design storm
event and stages within French drain nodes meet FDOT freeboard criteria. Refer
to Appendix C for System 7A Post-Development Drainage Maps and Appendix D
for Post Development Land Use Tables, Water Quality Calculations, Summary
Tables, Node Link Diagrams, and AdICPR Input and Output Reports.

6.9 SYSTEM7B

In the post development condition, minor widening of the SR 874 southbound
lanes to accommodate the proposed improvements will add a small amount of
impervious area. Existing swale along the northwest limited access right-of-way
will be slightly impacted by the proposed widening. Water quality treatment for
all onsite basin areas within the system 7B limits, including previously untreated
runoff, will be provided by maximizing the existing swales capacity and by
grading the proposed swale bottoms up the back of the roadway retaining walls.
The existing outfall structure EX7BS05 weir will be raised to elevation 5.75 feet
NAVD, while the corresponding 42-inch outfall pipe into Patricia Lake will remain.

The AdICPR model for the post-development conditions shows discharge rates
into the Patricia Lake are reduced for all design storm event and stages within
French Drain nodes meet FDOT freeboard criteria. Refer to Appendix C for System
/B Post-Development Drainage Maps and Appendix D for Post Development
Land Use Tables, Water Quality Calculations, Summary Tables, Node Link
Diagrams, and AdICPR Input and Output Reports.

6.10 SYSTEM 8

In the post development condition, the addition of the express lanes viaduct
bridges over existing lanes and Bird Road interchange ramps reconfiguration will
result in a net reduction in impervious area. However, reconstruction of the
interchange ramps will impact the existing infield ponds and some of the existing
French drains. Water quality treatment for all onsite basin areas within the system
8 limits will be provided by maximizing the capacity of proposed infield ponds
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Pond8E1 and Pond 8E2. French drains for drawdown of dry retention ponds and
swales will require further evaluation during final design. The existing outfall
structure will be modified (PR85207) with a proposed weir at 2.99 feet NAVD, while
the existing 54-inch pipe into C-3/Coral Gables Canal Loop will remain. System 8
is connected to Systems 7 and 9 by French Drains and pipe links across system
boundaries.

The AdICPR model for the post-development conditions shows discharge rates
into the C-3/Coral Gables Canal Loop are reduced for the applicable design
storm event and stages within pond, swales and French drain nodes meet FDOT
freeboard criteria. Refer to Appendix C for System 8 Post-Development Drainage
Maps and Appendix D for Post Development Land Use Tables, Water Quality
Calculations, Summary Tables, Node Link Diagrams and AdICPR Input and Output
Reports.

6.11 SYSTEM 9

In the post development condition, proposed SR 826 mainline widening to
accommodate the proposed improvements will add impervious area increasing
runoff and impacting existing swales/ponds and French drains on either side of SR
826 north of the Bird Road interchange. Water quality freatment for all onsite basin
areas within the system 9 limits will be provided by maximizing the capacity of
existing ponds and swales to remain, a proposed linear Pond W5, located within
the proposed limited access right-of-way and additional French drains. French
drains for drawdown of dry retenfion ponds and swales will require further
evaluation during final design. The existing outfall structures EX2S80 and EX9S80A
will remain with weir elevation at 2.99, however the third existing outfall structure
will be modified (PR9S209) with a proposed weir at 2.99 feet NAVD. The existing
30-inch pipe into C-3/Coral Gables Canal Loop willremain. System 9 is connected
to System 8 by French Drains and pipe links across system boundaries.

The AdICPR model for the post-development conditions shows discharge rates
into the C-3/Coral Gables Canal Loop are reduced for the applicable design
storm event and stages within pond, swales and French Drain nodes meet FDOT
freeboard criteria. Refer to Appendix C for System 9 Post-Development Drainage
Maps and Appendix D for Post Development Land Use Tables, Water Quality
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Calculations, Summary Tables, Node Link Diagrams, and AdICPR Input and
Output Reports.

6.12 System 10, 11,12AND 13

Within the System 10 limits in the post development condition, proposed SR 826
mainline widening to accommodate the improvements will add a significant
amount of impervious area increasing runoff and impacting existing
swales/ponds and French drains on either side of SR 826 south of the Coral Way
interchange. Issues encountered during the drainage analysis to limit the offsite
area maximum stages to the pre-development condition, while meeting water
quality criteria and discharge attenuation within the reduced pond and swale
areas in this system, was resolved by interconnecting systems 10, 11, 12, and 13.
The proposed connection between the systems allowed for lower weir elevations
that allowed water quality criteria and discharge attenuate to be provided, while
maximizing the use of available surplus storage on systems 12 and 13. This
approach also allows for a reduction in the overall stages across all basins south
of Coral Way to Tamiami Trail. Water quality tfreatment for all onsite basin areas
within the system 10 limits will be provided by maximizing the capacity of existing
ponds and swales to remain, maximizing the capacity of a proposed linear Pond
10W7 located within the proposed limited access right-of-way, and additional
French drains. French drains for drawdown of dry retention ponds and swales will
require further evaluation during final design.

In System 10 the existing outfall structures EXCS10S69 from Pond 10E2 will remain
with weir elevation at 3.68 feet NAVD, since this pond is not hydraulically
connected to Pond 10E3 and 10W7. Proposed outfall structures are required for
Ponds 10E3 and Pond 10E4. Pond 10E4 will remain isolated, while Pond 10E3 and
Pond 10W7, both adjacent to the SR827 mainline, will require a jack and bore
equalizer. System 10 is connected to Systems 11 by a proposed jack and bore
equalizer under Coral Way from/to Pond 10W7 and Pond 11W2,

Within the System 11 limits in the post development condition, proposed SR 826
mainline widening to accommodate the improvements will add a significant
amount of impervious areq, increasing runoff and impacting existing swales/
ponds and French drains on the west side of SR 826, since the Coral Gables Canal
runs along the east. The main challenge within system 11 is conveyance of
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stormwater back to the Coral Way interchange ponds across an existing culvert
that connects the Coral Gables Ditch west of SR 826 to the Coral Gables Canal
on the east. Connecting over the culvert is not feasible because the pipe inverts
will be higher than the proposed weir elevations. Therefore, a connection under
the culvert or Coral Gables ditch are the only other possible alternatives.
Connecting under the culvert along SR 826 will be challenging while maintaining
traffic and temporary drainage, therefore the proposed connection to Pond
1TW2is shown under the Coral Gables Ditch and southbound ramps. The crossing
location will require a permanent drainage easement and temporary
construction easements in order to construct a micro funnel or jack and bore pit
on the west side. Water quality treatment for all onsite basin areas within the
system 11 limits will be provided by maximizing the capacity of existing Pond
1TW1, adding a control structure to Pond 11W2 and proposed French drains
along SW 77t Avenue. System 11 is connected to system 13 with a proposed pipe
crossing under an existing offsite outfall at SW 16t Street.

Within System 12, storage in the infield ponds will be maximized by expanding the
existing wet Pond 12W4 and converting Pond 12W1 from dry retention to wet
retention. New equalizer pipe connections will be required between the
proposed wet ponds. System 12 and 13 will be connected by a proposed jack
and bore under SR 826 between Pond 12W1 and 13E3.

Within System 13, storage in the infield ponds will be maximized by expanding the
existing wet Pond 13E3 and converting Pond 13E1 from dry retention to wet
retention. New equalizer pipe connections will be required between the
proposed wet ponds.

The AdICPR model for the post-development conditions shows discharge rates
into the C-3/Coral Gables Canal and the C-4/Tamiami Canal are reduced for the
applicable design storm event and stages within pond, swales and French drain
nodes meet FDOT freeboard criteria. Refer to Appendix C for System 10, 11, 12
and 13 Post-Development Drainage Maps and Appendix D for Post Development
Land Use Tables, Water Quality Calculations, Summary Tables, Node Link
Diagrams, and AdICPR Input and Output Reports.
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6.13 SYSTEM 14

In the post development condition, proposed SR 826 mainline widening and
southbound off ramp reconfigurations at the Tamiami Trail interchange will add
impervious areq, increasing runoff and impacting existing swales/ponds and
French drains on either side of SR 826 north of the Tamiami Trail interchange. Water
quality treatment for all onsite basin areas within the system 14 limits will be
provided by maximizing the capacity of existing ponds and swales to remain,
converting Pond 14W1 from dry retention to wet retention and adding French
drains along SW 77th Court. The existing outfall structures from Pond 14W1 will be
replaced. The existing pipes into the C-4/Tamiami Canal will remain.

The AdICPR model for the post-development conditions shows discharge rates
into the C-4/Tamiami Canal are reduced for the applicable design storm event
and stages within pond, swales and French drain nodes meet FDOT freeboard
criteria. Refer to Appendix C for System 14 Post-Development Drainage Maps and
Appendix D for Post Development Land Use Tables, Water Quality Calculations,
Summary Tables, Node Link Diagrams, and AdICPR Input and Output Reports.

6.14 SYSTEM 15

In the post development condition, proposed SR 826 mainline widening and
southbound off ramp reconfigurations at the Tamiami Trail intferchange will add
impervious areq, increasing runoff and impacting existing swales/ponds and
French drains on either side of SR 826 north of the Tamiami Trail interchange. Water
quality treatment for all onsite basin areas within the system 15 limits will be
provided by maximizing the capacity of existing Pond 15E1, Pond 15E2 and
adding French drains along SW 77t Avenue. The existing outfall structures from
Pond 15E1 will be replaced, while the existing pipes intfo the C-4/Tamiami Canal
will remain.

The AdICPR model for the post-development conditions shows discharge rates
into the C-4/Tamiami Canal are reduced for the applicable design storm event
and stages within pond, swales and French drain nodes meet FDOT freeboard
criteria. Refer to Appendix C for System 15 Post-Development Drainage Maps and
Appendix D for Post Development Land Use Tables, Water Quality Calculations,
Summary Tables, Node Link Diagrams and AdICPR Input and Output Reports.
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6.15 SYSTEM 16

In the post development condition, the Tamiami Trail northbound interchange
ramps reconfiguration will result in a net reduction in impervious area within
System 16. Additionally, improvements along Tamiami Trail do not affect existing
Pond 16B1. Water quality treatment for all onsite basin areas within the system 16
limits will be provided by the existing Pond 16E1 and a short run of additional
French drains along Tamiami Trail under the south side reconfigured sidewalk. The
existing outfall structures from Pond 16E1 and pipes into the C-4/Tamiami Canal
will remain.

The AdICPR model for the post-development conditions shows discharge rates
into the C-4/Tamiami Canal are reduced for the applicable design storm event
and stages within pond, swales and French drain nodes meet FDOT freeboard
criteria. Refer to Appendix C for System 16 Post-Development Drainage Maps and
Appendix D for Post Development Land Use Tables, Water Quality Calculations,
Summary Tables, Node Link Diagrams, and AdICPR Input and Output Reports.

6.16 SYSTEM 17

In the post development condition, proposed improvements to SR 826 will add
impervious drainage areq, increasing runoff. Water quality treatment for all onsite
basin areas within the system 17 limits will be provided by increasing the storage
capacity of the SR 826/Flagler Street interchange, Ponds 17W1, 17W3, 17E1, and
17E2 by extending their footprint towards the proposed adjacent retaining wall
from the proposed roadway improvements. In addition, it is proposed to add
French drain within Pond 17W1, 17E1, and 17E5. The proposed drainage
improvements will reduce the discharge rates into the North Line Canal and
maintain stages within the dry retention ponds.

The AdICPR model for the post-development conditions shows discharge rates
into the North Line Canal are reduced for the applicable design storm event and
stages within pond, swales and French drain nodes meet FDOT freeboard criteria.
Refer to Appendix C for System 17 Post-Development Drainage Maps and
Appendix D for Post Development Land Use Tables, Water Quality Calculations,
Summary Tables, Node Link Diagrams, and AdICPR Input and Output Reports.
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6.17 SYSTEM 18

In the post development condition, proposed improvements to SR 826 will
increase the contributing impervious drainage area, increasing runoff. In
addition, the roadway widening along the southbound SR-826 will reduce the
footprint and thus the storage capacity of Pond 18W1. Water quality tfreatment
for all onsite basin areas within the system 18 limits will be provided by proposed
French drain within Pond 18W1 and south of SR 836 eastbound. The proposed
drainage improvements will reduce the discharge rates into the North Line Canal
and maintain stages within the dry retention ponds.

The AdICPR model for the post-development conditions shows discharge rates
into the North Line Canal are reduced for the applicable design storm event and
stages within pond, swales and French drain nodes meet FDOT freeboard criteria.
Refer to Appendix C for System 18 Post-Development Drainage Maps and
Appendix D for Post Development Land Use Tables, Water Quality Calculations,
Summary Tables, Node Link Diagrams, and AdICPR Input and Output Reports.

6.18 SYSTEM 19

In the post development condition, proposed improvements to SR 826 will
increase the contributing impervious drainage area, increasing runoff.  In
addition, the roadway widening along SR 836 will reduce the footprint and thus
the storage capacity of Pond 19W12. Proposed French drain within Pond 19W13
and 19W12 willreduce the discharge rates into the North Line Canal and maintain
stages within the dry retention ponds at or below pre-development levels.
However, the required water quality treatment volume will not be able to be
provided within this drainage system due in part to the poor exfiltration rates of
the existing soils and limited right-of-way for the construction of additional
retention areas. Excess water quality treatment volumes provided within Drainage
Systems 17 and 18, which also discharge into the North Line Canal, will provide
compensatory tfreatment to make up for the shortfall of System 19.

The AdICPR model for the post-development conditions shows discharge rates
into the North Line Canal are reduced for the applicable design storm event and
stages within pond, swales and French drain nodes meet FDOT freeboard criteria.
Refer to Appendix C for System 18 Post-Development Drainage Maps and
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Appendix D for Post Development Land Use Tables, Water Quality Calculations,
Summary Tables, Node Link Diagrams, and AdICPR Input and Output Reports.

6.19 SYSTEM 20

In the post development condition, proposed improvements to SR 836 will
increase the contributing impervious drainage areaq, increasing runoff. Water
quality treatment for all onsite basin areas within the system 20 limits will be
provided by proposed French drain within Pond 20W4 in order to help maintain
stages at or below pre-development levels and reduce the discharge rates into
the Venetian Canal to below pre-development levels.

The AdICPR model for the post-development conditions shows discharge rates
into the Venetian Canal are reduced for the applicable design storm event and
stages within pond, swales and French drain nodes meet FDOT freeboard criteria.
Refer to Appendix C for System 20 Post-Development Drainage Maps and
Appendix D for Post Development Land Use Tables, Water Quality Calculations,
Summary Tables, Node Link Diagrams, and AdICPR Input and Output Reports.

6.20 SYSTEM 21

In the post development condition, proposed improvements to SR 836 will only
slightly increase the contributing impervious drainage area and thus, only slightly
increase the stormwater runoff. No drainage system improvements are necessary
in order to maintain stages at or below pre-development levels and provide for
the required water quality freatment volume.

7.0 CONCLUSIONS

Based on the conceptual drainage design evaluation for the proposed
interchange improvements, the stormwater management facilities required to
meet FDOT drainage criteria, as well as SFWMD/DRER permit criteria, can be fully
accommodated within the existing and proposed right-of-way, with no additional
offsite right-of-way acquisition due solely for drainage purposes, the following
tables provide a system summary of the existing and proposed land use, water
quality tfreatment, and peak discharge attenuations.
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