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EXECUTIVE SUMMARY

This project will replace the aging Broad Causeway Bridge over the Intercoastal Waterway
(ICWW), connecting the Town of Bay Harbor Islands (Town) with the City of North Miami, within
Miami-Dade County. No additional lanes are proposed but a high-level, fixed bridge will be
constructed where opposing traffic will be separated, with shoulders and a wider shared use
path will be provided, as shown in the figure below:

Figure ES- 1: Typical Section of the Proposed Broad Causeway Bridge

The bridge is part of Broad Causeway, a roadway classified as “Urban Minor Arterial”. The
existing bridge consists of four 10 ft travel lanes, undivided (two in each direction), without a
raised median. The outside travel lanes include shared-use markings to denote the
accommodation of bicycles. In addition, a raised sidewalk is present on each side of the bridge,
with a width that varies from 22 to 36 inches.
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Figure ES- 2: Project Location Map

The purpose of this Pond Siting Report is to establish preferred drainage concepts and general
stormwater pond site sizes within the three areas of the project.

The project discharges to the Biscayne Bay Aquatic Preserve, within the South Florida Water
Management District (SFWMD) jurisdiction, the regional water management district. Biscayne
Bay Aquatic Preserve is designated as an Outstanding Florida Water (OFW). It is designated by
the Florida Department of Environmental Protection (FDEP) as “Waters Not Attaining Standards”
and is therefore considered a verified impaired waterbody.

Based on the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps
(FIRM), the project area has no FEMA Floodways. The entire project lies within the 100-year

.- . |
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floodplain. Because the FEMA floodplains on this project are driven entirely by storm surge
through Biscayne Bay, fill placed as part of this project will have no impact on the floodplain
elevations. If the SFWMD requires demonstration of this relationship between project fill and the
floodplain elevation, pre- and post-development storm surge modeling will be presented to
verify this concept.

In an interview with Jason Atkinson, former Director of Public Works, Town of Bay Harbor
Islands, on December 14, 2023, Mr. Atkinson stated that (1) flooding from king tides is not
highly significant at the project site but gets worse further north of the Broad Causeway Bridge
east touch down, and (2) the Town is not having problems in the project area though problems
occur further northward on the West Island. However, the drainage systems on the island are
occasionally inundated by tidal backflow from Biscayne Bay. Future seal level rise is expected to
exacerbate “sunny day” flooding events.

The proposed project will require securing an Environmental Resource Permit (ERP) through the
SWFWMD to meet requirements in Chapter 62-346, F.A.C. Construction activities will also
require the development of a Stormwater Pollution Prevention Plan (SWPPP) and proper
coordination for National Pollutant Discharge Elimination System (NPDES) requirements.

Additionally, a parallel permit will be required from the Miami-Dade County Department of
Environmental Management (DERM).

Because the entire project is in tidal water where peak stages are controlled by storm surge, no
attenuation of the peak discharge is required.

Since the entire project lies within the Biscayne Bay Aquatic Preserve, an OFW, treatment
volumes are increased by 150%. Since the Biscayne Bay Aquatic Preserve is impaired, a pre/post
nutrient analysis was developed using BMPTRAINS.

There are no regional cross drains on this project, and the hydraulics of the Broad Causeway
Bridge over the ICWW, will be evaluated in the BHR during the design phase.

All green areas within the Causeway Island, except for proposed recreational areas in the
northeastern portion of the Causeway Island, will be used for retention ponds. The final details
of the recreational usage are being resolved with the Town. Since the spatial area of the island is
fixed, available pond storage will be determined by the elevations of the island’s roadways and
perimeter overflow elevations, as shown in the figure below:

Overflow a Perimeter Path
2
Storage (Ele. 5.0 t) it /

Depth ‘\ hood | New Rubble

DND Existing Rubble

3 ft Base
Clearance

Biscayne Bay
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with Outlet Pipe Handrail

Figure ES- 3: Vertical Storage Controls on the Causeway Island
[
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In addition to the retention ponds located on the Causeway Island, a small retention pond will
be constructed, at the southeast corner of the bridge, on land currently owned by the Town. The
roadway east of the bridge, west of the existing W. Broadview Drive intersection, is too low to
store runoff in this retention pond or in French drains and will therefore be directly discharged
in the proposed condition, even as occurs currently.

Water quality treatment volumes required, and volumes provided in the retention ponds are
tabulated below:

Table ES- 1: Summary of Treatment Volumes Required and Provided

Project Treatment Volumes (ac-ft)
Location Required | Provided | Provided
(ac-ft) (ac-ft) (in)
Causeway Island 1.35 4.83 4.10
West Island 0.51 0.14 0.50
Total Project 1.85 4.97 3.40

The annual predevelopment nutrient loadings, and post development loadings with the
retention ponds in place, were compared using BMPTRAINS, with results tabulated below:

Table ES- 2: Existing and Proposed Annual Nutrient Loadings

Project Annual Loadings (kg/yr)
TN TP
Location
Existing | Proposed | Reduction | Existing |Proposed | Reduction
Causeway Island 24.17 2.44 90% 3.18 0.32 90%
West Island 20.86 8.53 59% 2.75 1.12 59%
Total Project Treatment Volume: 45.03 10.97 76% 5.93 1.44 76%

Water quality storage on the island may be reduced by a historical underground contamination
plume associated with the aged gas station on the island. Future discussions with the SFWMD
and DERM will resolve any required separation between the pond storage areas and the
underground contamination plume. If the Causeway Island’s water quality storage is reduced
below that which is required by the SFWMD, compensatory water quality treatment will be
sought within the Biscayne Bay watershed.

. |
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1. INTRODUCTION

1.1.  Project Description

The project involves the replacement of the Broad Causeway Bridge connecting the
Town of Bay Harbor Islands (Town) with the City of North Miami, within Miami-Dade
County. The bridge is part of Broad Causeway, a roadway classified as “Urban Minor
Arterial”. This arterial begins in Bal Harbour/Surfside and connects those commuters to
the mainland. The specific limits of the project extend from the Broad Causeway Island
(25°53'19.41"N, 80° 8'54.52"W) on the west side to east of West Broadview Drive
(25°53'11.30"N, 80° 8'18.93"W). The Florida Department of Transportation (FDOT) Bridge
Identification (ID) Number (No.) is 875101. A graphic depicting the location of the bridge
is provided as Figure 1-1Error! Reference source not found., below. The project is
approximately 0.77 miles in length.

The existing bridge consists of four lanes, undivided (two in each direction), the four
travel lanes are 10 ft. wide, without a raised median. The outside travel lanes also include
shared use markings also referred to as sharro’s to accommodate bicycles. In addition, a
raised sidewalk is present on each side of the bridge, with a width that varies from 22 to
36 inches. There are no guardrails separating the sidewalk from the travel lane. Crossing
over the Intracoastal Waterway (ICWW), the bridge channel has a horizontal clearance
between bridge fenders of 84.0 ft., a maximum vertical clearance of 18.0 ft. at Mean Low
Water (MLW) and a minimum vertical clearance of 15.7 ft. at Mean High Water (MHW) at
the Bascule crossing. The ICWW at the bridge crossings is deemed a navigable waterway
by the United States Coast Guard (USCG). The bridge bascule is required by the USCG to
open twice per hour on the quarter and three-quarter hour but only opens if vessels are
waiting.

The existing bridge, constructed in 1951, has been determined to be functionally
obsolete, and contains fracture critical components based on a Bridge Inspection Report
prepared in January 2023 by FDOT. In 2017, major structural repairs were performed to
the bridge at a construction cost of approximately $17 million. As a result of a 2020
inspection carried out by FDOT, a design to address additional repairs has been
completed and it has been determined that the cost to perform these repairs will
amount to $3.0 million. As a result of the 2024 inspection, temporary emergency repairs
will be completed. One lane of the bridge is closed until repairs are complete. It is
expected that major costly repairs will be needed more frequently as the bridge ages to
prevent closure or severe damages. Because of the structure type, the number of

. |
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structural deficiencies, and high maintenance costs, the Town is considering replacement
of the bridge.

FLORIDA
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LOCATION
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Biscayne Bay
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Figure 1-1: Project Location Map

This Project Development and Environment (PD&E) Study has been conducted to
address the structural and functional deficiencies of the existing Broad Causeway Bridge.
The feasibility of continued rehabilitation and repair versus replacement of the bridge.
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Bridge concepts will include provisions for new pedestrian and bicycle accommodations
to comply with Americans with Disabilities Act (ADA) requirements and guardrails for the
safety of pedestrians.

Existing right-of way (ROW), owned by the Town, is anticipated to accommodate the
replacement bridge and approaches. Included in the Town Charter by the 1953 Senate
Bill No. 865, the State of Florida surrendered and granted to the Town any claim or
control over all tidewaters and other lands, and all bayous and bay bottoms, beaches,
waters, waterways and water bottoms, and all riparian rights within and adjacent to the
Town limits for municipal purposes only, a strip of 300 ft. wide from Kane Concourse,
westwardly across Biscayne Bay to approximately 123rd Street in the City of North
Miami. Therefore, the replacement bridge will be built within the 300 ft. strip over
Biscayne Bay under claim or control by the Town.

For the discussion within this report, the project may be divided into three areas, as
shown in Figure 1-1, above:

e Causeway Island
e Intracoastal Waterway (ICWW) Bridge
e West Island

For the purposes of the analyses in this report, the ICWW bridges will be accounted as
divided at the crest of the existing and proposed bridges, with the west slope of the
bridges included in the Causeway Island and the east slope of the bridges included in the
West Island.

1.2. PURPOSE OF REPORT

The purpose of this Pond Siting Report is to establish preferred drainage concepts and
general stormwater pond site sizes and locations within the three areas of the project.

Please note that the vertical datum used for this project is NAVD 88, unless otherwise
specified. The datum conversion from NGVD 29 to NAVD 88 for the project area is -1.55
ft. according to the NOAA NCAT Tool, shown in Appendix B: .

. |
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2. POLICY AND DATA COLLECTION

Policy for this Pond Siting Report was obtained from the following sources:

» FDOT Drainage Manual, October 30, 2023
» FDOT Drainage Design Guide, October 30, 2023
» FDOT PD&E Manual, Part 2, Chapter 11 — Water Resources, July 1, 2023

Data for this Pond Siting Report was collected and reviewed from the following sources:

» Federal Emergency Management Agency (FEMA), FIRMettes)
o 120655: City of North Miami
o 120635: Miami Dade County, Florida, and Incorporated Areas
o 120637: Town of Bay Harbor Islands Revised
» Custom Soil Resource Report for Miami Dade County, Florida, published by the
USDA NRCS

= ]
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3. EXISTING CONDITIONS

3.1.  EXISTING ALIGNMENT AND TYPICAL SECTION

The existing bridge consists of four lanes, undivided (two in each direction), the four
travel lanes are 10-foot wide, without a raised median.

3.2. TOPOGRAPHY AND HYDROLOGIC FEATURES

The Broad Causeway Bridge project is located entirely within the Biscayne Bay Aquatic
Preserve Basin in Miami-Dade County, within the Southwest Florida Water Management
District (SWFWMD).

The average elevation on the Causeway Island is elevation 5 to 6 ft, NAVD, and the
average elevation east of the ICWW bridge is about 3.5 ft., NAVD, varying between 3 to 4
ft., NAVD. An existing drainage map is shown in Appendix A:

3.3.  EXISTING CROSS DRAINS AND BRIDGES

There are no cross drains within the project limits.

Crossing over the Intracoastal Waterway (ICWW), the existing bridge has a maximum
vertical clearance of 18.0 feet at Mean Low Water and a minimum vertical clearance of
15.7 feet at Mean High Water at the Bascule crossing. The ICWW at the bridge crossings
is deemed a navigable waterway by the United States Coast Guard (USCG). The bridge
bascule is required by the USCG to open at :15 and :45 minutes of each hour to allow
boat traffic. A picture of the existing bascule span is included as Figure 3-1, below:

Figure 3-1: Bascule Span of Existing Bridge

.- . |
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3.4. RECEIVING WATERBODIES (AND DEGREE OF IMPAIRMENT)

The project discharges to the Biscayne Bay Aquatic Preserve, within the South Florida
Water Management District (SFWMD) jurisdiction, the regional water management
district. Biscayne Bay Aquatic Preserve is designated as an Outstanding Florida Water
(OFW). It is designated by the Florida Department of Environmental Protection as
“Waters Not Attaining Standards” and is therefore considered a verified impaired
waterbody. WBID 3226H2 is on the north side of the bridge and WBID 3226H on the
south side.

3.5. Soils

The USDA Natural Resources Conservation Service Web Soil Survey was used to obtain
general soil characteristics of the natural soils within the project. Most of the land within
the project area is developed and is classified as “Urban Land” with no distinct soil
properties. Table 3-1 provides a summary of the predominant soils and their hydrologic
characteristics. See Appendix C: for Soil Survey information.

A Preliminary Report of Geotechnical Exploration - Roadway, dated 11-17-23, conducted
as a part of this PD&E study, recommended “performing a detailed geotechnical
exploration in accordance with FDOT Soil and Foundation Handbook and Structures
Design Guidelines once a final design option is selected”.

. |
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Table 3-1: USDA NRCS Web Soil Survey - Predominant Soils

Map  Percentof  Hydrologic

Soil N Drai
O Name \[o} Corridor Soil Group rainage

Udorthents-Water-Urb
Lan‘; Cs:n;exa erEman g 1.0% A Well drained
Urban Land 15 52.2% - -
Baggs Cape fine sand 47 3.2% A Well drained
Beach Complex 51 0.8% - -
Water 99 41.0% N/A N/A
Wat f the Atlanti
Ocae:r:s of the Atlantic 100 1.7% N/A N/A

3.6. ENVIRONMENTAL CHARACTERISTICS

The study area reviewed for the environmental resources assessed in this section are
within the limits shown in Figure 1-1.

3.6.1. Land Use Data

Existing land use is shown below in Figure 3-2. The project area is fully developed and
land use is not expected to change in the future.

.- . |
Draft Pond Siting Report 7



PROJECT
LOCATION

PROJECT LIMITS
/

0 L ' ‘ Sewvice Layer Credits: Source: Esri, Maxar, Earthst
: ) : e
A\ 12 m— e
Feet

Existing Land Use (Miami-Dade Dept. of Regulatory and Economic Resources, Town of Bay Harbor Islands)

PUD Conservation [l Infrastructure Public / Institutional Vacant (Privately-owned)
[ Causeway District [ Governmental Marinas Religious B Water

I Commercial / Office Hotel / Motel Multi-family Residential Single-family Residential

Community Facility Industrial Parks and Recreation 7”4 Vacant (Government-owned)

Figure 3-2: Generalized Existing Land Use Map

A separate Cultural Resource Assessment Survey (CRAS) has been prepared as part of the
PD&E study. Information regarding features at any of the proposed pond sites on the
Causeway Island that are eligible for consideration as culturally significant can be found
within the CRAS.

. |
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3.6.3. Natural and Biological Features

A separate Natural Resources Evaluation (NRE) report has been prepared as part of the
PD&E study. Information regarding natural and biological features within the project
area, including wetlands and threatened and endangered species and their habitats, can
be found within the NRE report.

3.6.4. Contamination Assessment

A separate Level | Contamination Assessment Report (Contamination Screening
Evaluation Report) has been prepared as part of the PD&E study. Information regarding
contamination issues and hazardous waste sites within the project area can be found
within the Level | report.

3.6.5. Public Water Wells

There are no public water wells within or adjacent to the project.
3.7. Floodplains and Floodways

Based on the Federal Emergency Management Agency (FEMA) Flood Insurance Rate
Maps (FIRM), the project area has no FEMA Floodways. The entire project lies within the
100-year floodplain as shown in Figure 3-3, below:

12086C0144L
ff. 9/11/200]9

Figure 3-3: Flood Insurance Rate Maps (FIRMs) within the Project Area

N
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Table 3-2: Flood Insurance Rate Map (FIRM) Summary

Flood  Elevation Elevation
Panel Name and Number
Zone (ft-NGVD 29) (ft-NAVD 88)
City of North Miami 120655 VE 10 8.45
Miami-Dade Unincorporated Areas
120635 AE 10 8.45
Town of Bay Harbor Island 120637 AE 8 6.45

NGVD 29 Elevations — 1.55-ft. = NAVD 88 Elevations

The applicable FEMA FIRM is included in Appendix B: . The impacted floodplains in
Miami-Dade County are classified as Zone VE and AE, as shown above in Table 3-2.
Zone VE and AE on the FIRM maps are the areas between the limits of the base flood
and the 0.2-percent-annual-chance (or 500-year) flood.

3.8. Flooding History and Maintenance Concerns

In an interview with Jason Atkinson, Director of Public Works, TBHI, on 12/14/23, Mr.
Atkinson stated that (1) King tides are not that significant at the project site but get
worse further north of the BCB east touch down, and (2) the Town is not having
problems in the project area though problems occur further northward.

Future seal level rise is expected to exacerbate these “sunny day” flooding events. 1.24 ft.
of sea level rise is expected over the life of the structure, per the FDOT Drainage Manual,
Section 3.4.1, sea level rise methodology.

The nearby Biscayne Creek tidal datum information is shown below:

. |
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Datums for 8723089, BISCAYNE CREEK, INTRACOASTAL WATERWAY, FL
All figures in feet relative to NAVD88

0.5
EgHHw: 0.24
MHW: 0.1 DHQ: 0.07
NAVD88: 0
-0.5 1

Figure 3-4: Tidal Datum for Broad Causeway Bridge

4. PROPOSED CONDITIONS

4.1. Overview

This project will replace the aging Broad Causeway Bridge over the Intercoastal
Waterway. No additional lanes are proposed but a high-level, fixed bridge will be
constructed where opposing traffic will be separated, with shoulders and a wider shared
use path will be provided, as shown in the figure below:

.- = |
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Figure 4-1: Typical Section and Elevation Rendering of the Proposed Bridge

The proposed stormwater management facilities will be dry retention ponds on the
Causeway Island and a small dry retention pond east of the bridge West Island within the
Town. For the proposed stormwater management condition, the Broad Causeway Bridge
over the ICWW, from Figure 1-1, is absorbed into the Causeway Island and the West
Island, divided at the crest of the proposed bridge.

4.2. PERMITTING

The proposed project will require securing an Environmental Resource Permit (ERP)
through the South Florida Water Management District (SFWMD) to meet requirements in
Chapter 62-346, F.A.C. Construction activities will also require the development of a
Stormwater Pollution Prevention Plan (SWPPP) and proper coordination for National
Pollutant Discharge Elimination System (NPDES) requirements.

Additionally, a parallel permit will be required from the Miami-Dade County Department
of Environmental Management.

4.3. DESIGN CRITERIA

The stormwater design criteria for this roadway widening project must meet the Florida
Department of Transportation and Chapter 62-346, F.A.C. of the ERP requirements, as
applicable. The following list of design criteria, in Section 4.3.1, has been used in the

methodology for the preliminary pond siting and serves as the minimum standards in
|
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determining the property requirements and types of stormwater ponds needed.
Retention and French drain criteria are listed below:

a) South Florida Water Management District, Environmental Resource Permit
Applicant’s Handbook (SFWMD ERP AH) Volume Il, May 22, 2016, Section
4.2.1, Retention Systems:

e Retention of 50% of (1) the first inch of runoff from the developed project, or (2)
the total runoff of 2.5 inches times the percentage of imperviousness, whichever
is greater.

b) SFWMD ERP AH Volume Il, May 22, 2016, Section 4.1.3, Direct Discharges to
Outstanding Florida Waters (OFW):

e Systems which have a direct discharge to an OFW, must provide an additional
fifty percent of the required treatment volume.

c¢) SFWMD ERP AH Volume Il, May 22, 2016, Section 4.1.4, Projects
Discharging to Impaired Waters or to Outstanding Florida Waters:

e Systems discharging to a waterbody that has been identified as impaired by the
Florida Department of Environmental Protection pursuant to 403.067, F.S., or to
an OFW, shall be designed in accordance with the procedures in Appendix E
(Procedure for Environmental Resource Permit Water Quality Evaluations for
Applications Involving Discharges to Outstanding Florida Waters and Water
Bodies that Do Not Meet State Water Quality Standards).

e From Appendix E, Existing ERP Water Quality Requirements and Evaluation,
“The additional protective measures shall include a site-specific pollutant loading
analysis and an additional 50% water quality treatment volume above the
amounts required pursuant to Section 4.2.1, Volume I1."

¢ Minimum seawall cap elevation is 6 ft above Mean Sea Level (MSL), which is 6.33
ft NAVD, per Town of Bay Harbors Islands Municode Chapter 23 / Article | /
Section 23.12(10)(c).

Because the entire project is in tidal water where peak stages are controlled by storm
surge, no attenuation of the peak discharge is required.

. |
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There are no regional cross drains on this project, and the hydraulics of the Broad
Causeway Bridge over the ICWW, will be evaluated in the Bridge Hydraulics Report
during the design phase.

This project and its surrounding lands are fully within mapped FEMA floodplains.
Because the FEMA floodplains on this project are driven entirely by storm surge through
Biscayne Bay, fill placed as part of this project will have no impact on the floodplain
elevations. If the SFWMD requires demonstration of this relationship between project fill
and the floodplain elevation, pre- and post-development storm surge modeling will be
presented to verify this concept.

No future floodplain development is expected on this project since it is already fully built
out.

4.4. GENERAL DESIGN APPROACH

As previously noted in Figure 1-1, the project is divided into three areas:

e Causeway Island
e Intracoastal Waterway (ICWW) Bridge
e West Island

With the elimination of scuppers discharging directly to the Bay from the proposed
bridge, the ICWW bridge is divided at its crest and discharges westward to the Causeway
Island and eastward to the West Island in the proposed condition. Therefore, stormwater
discussions in the proposed condition will refer to the Causeway Island or the West
Island. Interconnected retention ponds will be used on the Causeway Island and a small
retention pond on the West Island. Since these two basins discharge to the same
waterbody, they will be computed as separate subbasins, but will be available to
compensate for one another in satisfying water quality treatment requirements. The
entire Broad Causeway Bridge deck runoff will flow on the proposed bridge shoulders
and be directed into the stormwater ponds on the Causeway Island and on the West
Island.

Since the entire project lies within the Biscayne Bay Aquatic Preserve, an OFW, treatment
volumes are increased by 150%. Since the Biscayne Bay Aquatic Preserve is impaired, a
pre/post nutrient analysis was developed using BMPTRAINS.

Soils, groundwater, and topography at the pond sites, were determined from desktop

evaluation as described in this section.
. - ]
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LiDAR information was used for topography within the project area.

All water levels within the proposed drainage design consider future sea level rise per the
FDOT Drainage Manual, Section 3.4.1. These include the MHW and Seasonal High
Groundwater Table (SHGWT) elevations, discussed in this subsection. Additionally, to
account for future sea level rise, the minimum seawall cap elevation is 6 ft above MSL,
which is 6.33 ft NAVD, per Town of Bay Harbors Islands Municode Chapter 23 / Article | /
Section 23.12(10)(c).

The Town proposes to integrate nature-based environmental treatment into the shallow
dry detention ponds on the Causeway Island. Bio-swales, rain gardens, and bio-retention,
will be employed, both under bridges and interspersed in open areas, with appropriate
vegetation for the expected level of shading. These nature-based solutions will increase
pollutant uptake within the detention ponds and provide a pleasant environment for
recreation on the island.

The FDOT Drainage Manual, Section 3.4.1, calls for a SLR analysis to be performed for
designs with tidal tailwater conditions. The Drainage Manual also requires that tidal
outfall tailwaters use the MHW elevation. The future MHW is calculated below, using the
procedure in Section 3.4.1.

The nearest tidal station with SLR trend analysis is 8723214, Virginia Key, Biscayne Bay FL:

. |
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Datums for 8723214, Virginia Key, Biscayne Bay, FL
All figures in feet relative to NAVD88

0.5

®MHHW: 0.23
MHW: 0.154

NAVDSS; g

DHQ: 0.07

Figure 4-2: Datums for 8723214, Virginia Key, Biscayne Bay FL

The SLR trend at this station is, with 95% upper confidence, 3.32 mm/yr (0.131 in/yr), as
shown in the figure below:

Relative Sea Level Trend
8723214 Virginia Key, Florida
8723214 Virginia Key, Florida 3.10 +/- 0.22 mm/yr
0.60
— Linear Relative Sea Level Trend R ronn 3
0.45 || |—UPper 95% Confidence Interval _______________________________(, 4
X . .
— Lower 95% Confidence Interval =
__Monthly mean sea level with the
0.30 |- average | cycle r ] oo s e s o e e e e i e o o o e e e e
________________________________________ i ||
mo.ls Ti 3 g
g I | U LN et 1 AL 1L
:; 0.00 "' TR b Ll = I ; ....'.;-u[ui! R
i IRl 1L/
= ) ) LU l'l T ' P !
015 {| - — = — — e T -~ e L R e i
030 - —-—-—--b e e e e e e e e e e e e e e - - - A
L e e e i e
-0.60
1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
| |
The relative sea level trend is 3.1 millimeters/year with a 95% confidence
interval of +/- 0.22 mm/yr based on monthly mean sea level data from
1931 to 2022 which is equivalent to a change of 1.02 feet in 100 years.
Earlier data stored in database as station 8723170 and 8723080

Figure 4-3: Sea Level Rise Trend for 8723214 Virginia Key, FL
.- = |
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The bridge service life will be adopted for the drainage system as well. With an expected
project completion date of 2031 and a 75 year expected bridge life, the target SLR year
becomes 2106. The mid-year of the tidal epoch (1983 —2001) is 1992. Thus, the
anticipated SLR through the service life of the bridge is 1.24 ft.

Because the SHGWT within the project is driven by tidal fluctuations, the anticipated
SHGWT will include SLR. Instead of calculating SLR from the midyear of the tidal epoch,
SLR for SHGWT will be calculated from the SHGWT estimate in the Preliminary Report of
Geotechnical Exploration — Roadway, published in 2023. From the discussion above, the
target SLR year is once again 2106. Thus, with a target SLR rate of 3.32 mm/yr (0.131
in/yr), as shown in Figure 4-3 above, the design SLR for the SHGWT becomes 0.90 ft.

The Preliminary Report of Geotechnical Exploration — Roadway, Section 3.6, states that,

“Based on the groundwater table encountered within the borings, the
Miami-Dade County NRCS Soil Survey and USGS well information, the
preliminary SHWT is estimated to be at approximately 3 to 4 feet below
the existing ground surface and/or approximately elevation +1 foot,
NAVD and will be heavily tidally influenced.”

Adjusting for expected SLR of 0.90 ft. per Section 4.4.3.2, above, results in a SHGWT
elevation of 1.90 ft. NAVD. Therefore, a SHGWT elevation of 1.90 ft NAVD will be
adopted for this project, both on the Causeway Island and the land east of the bridge.

Though the closest tidal station showing the rate of SLR is 8723214 Virginia Key, FL, the
closest station for tidal benchmarks is 8723089 Biscayne Creek, ICWW, FL, shown below:

. |
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Datums for 8723089, BISCAYNE CREEK, INTRACOASTAL WATERWAY, FL
All figures in feet relative to NAVD88

0.5
MHwW: 0.1g{MHHW: 024 'DHQ: 0.07
NAVDSS: 0
-0.5

Figure 4-4: Tidal Benchmarks, 8723089 Biscayne Creek, ICWW, FL

Adding the expected SLR of 1.24 ft., from Figure 4-3, to the MHW elevation of 0.18 ft
NAVD from Figure 4-4: Tidal Benchmarks, 8723089 Biscayne Creek, ICWW, FL, yields an
expected MHW of 1.42 ft NAVD at the end of the service life of the bridge.

4.4.4. Estimating Attenuation Volumes
Since the entire project discharges to a tidal waterbody, attenuation is not considered.
4.4.5. Estimating Right-of-Way Requirements

The entire project, including stormwater management facilities, will be constructed
within existing right-of-way.

4.4.6. Pond Locations and Design on the Causeway Island

All green areas within the Causeway Island will be developed for retention ponds, using
1:4 side slopes down to a minimum of 1 ft. above the SHGWT, to allow for mowing
without scarring the pond bottom. Since the spatial area of the island is fixed, available

pond storage will be determined by the elevations of the island’s roadways and
perimeter overflow elevations, as shown in the figure below:

.- . |
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Overflow a Perimeter Path
Storage (Ele. 5.0 ft) ﬂﬁ’ /
Depth? \ )

New Rubble

|

3 ft Base
Clearance?

DND Existing Rubble

Biscayne Bay

(Ele.1.9ft) Overflow Structure Seawall with =

with Outlet Pipe® Handrail

Notes

1. All elevations are in NAVD.

2. Base clearance set by FDOT 2024 Flexible Pavement Design Manual, Section 5.2.2

3. Maximum storage depth controlled by recovery through percolation per SFEWMD
Applicant’s HB, Volume 2, Section 5.3.3 (a) — assumed maximum of 3 ft.

4. 1 ft. minimum separation per SFWMD and to allow for mowing without scarring
pond bottom

5. Outfall pipe above MHW to deter barnacle growth
SHGWT, with sea level rise over the service life of the structure, is 1.9 ft. NAVD.

Minimum seawall cap elevation is 6 ft above MSL, which is 6.33 ft NAVD, per Town
of Bay Harbors Islands Municode Chapter 23 / Article | / Section 23.12(10)(c).

Figure 4-5: Vertical Storage Controls on the Causeway Island

Using the SFWMD Constant Head Open Hole Test Method, the preliminary geotechnical
investigation estimated the hydraulic conductivity of the top 10 ft of the existing soil as
2.74E-04 cfs/ft2 — ft of head, which is 24 ft/day. This is excellent horizontal percolation.
Using a safety factor of 2 for geotechnical uncertainties and dividing by 2 to convert
from horizontal to vertical permeability, an expected vertical permeability of 6 ft/day will
be assumed for this report. Given the excellent percolation, a maximum storage depth
of 3 feet will be assumed within retention basins. This permeability will be confirmed with
a double ring infiltration test during design.

Preliminary pond locations are identified in Appendix D:

A small retention pond will be constructed, at the southeast corner of the bridge, on land
currently owned by the Town, as shown in Appendix D: . The roadway east of the
bridge, west of the existing W. Broadview Drive intersection, is too low to store runoff in

. |
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either the planned retention pond or in French drains and will therefore be directly
discharged in the proposed condition, as occurs currently.

4.5.  Water Quality Calculations

Since all treatment systems involve retention and discharge to the same waterbody,
water quality requirements will be estimated separately for both the Causeway Island
and the West Island, and then summarized on an entire project basis, where retention
ponds capture on the island are added to treatment east of the bridge.

Water quality treatment volumes, required and provided, are tabulated below, with
available pond storage tabulation in Error! Reference source not found..

Table 4-1: Summary of Treatment Volumes Required and Provided

Project Treatment Volumes (ac-ft)
Location Required | Provided | Provided
(ac-ft) (ac-ft) (in)
Causeway Island 1.35 4.83 4.10
West Island 0.51 0.14 0.50
Total Project 1.85 4.97 3.40

Two possible reductions in the land available for pond storage on the island are
discussed below. If the island’s water quality storage is reduced below that which is
required by the SFWMD, compensatory water quality treatment will be sought within the
Biscayne Bay watershed.

A historical underground contamination plume is associated with the gas station on the
island. The site is identified as Sunshine #08 in the contamination assessment report, and
limits of the contamination plume are estimated in the figure below:
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Figure 4-6: Contamination Plume at Island Service Station (Earth Systems
Environmental Engineering, Interim Assessment Report)

Future discussions with the SFWMD and DERM will resolve any required separation
between the pond storage areas and the underground contamination plume.

The Town of Bay Harbor Island has expressed a desire to use parts of the island for
recreational activities beyond constructing a shared use path along the island’s
perimeter. The final details of the recreational usage are yet to be resolved with the
Town, but an initial allowance for recreation is included in the pond layout shown in
Appendix D: .

4.5.3. Pre/Post Development Nutrient Analyses

The annual predevelopment and post development nutrient loadings were compared
using BMPTRAINS, with results tabulated below:
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Draft Pond Siting Report 21



Table 4-2: Existing and Proposed Annual Nutrient Loadings

Project Annual Loadings (kg/yr)
TN TP
Location
Existing | Proposed | Reduction | Existing |Proposed | Reduction
Causeway Island 24.17 2.44 90% 3.18 0.32 90%
West Island 20.86 8.53 59% 2.75 1.12 59%
Total Project Treatment Volume: 45.03 10.97 76% 5.93 1.44 76%

Pre-development and post-development nutrient analyses Reports are included in

Appendix E.
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5. CONCLUSIONS

This Pond Siting Report presents a conceptual drainage analysis to determine and satisfy
SFWMD water quality treatment needs to serve the Broad Causeway Bridge replacement
project.

Sufficient right of way is available to satisfy regulatory stormwater management
requirements, including an initial allowance for island recreational usage. The relaxation

of attenuation and floodplain compensation requirements due to tidal conditions, will be
confirmed with the regulatory agencies.
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Appendix A: Existing Drainage Maps and
Contours
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Appendix B: FEMA FIRMettes
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Appendix C:  NRCS Soils Map
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Summary by Map Unit — Miami-Dade County Area, Florida (FL686)

Summary by Map Unit — Miami-Dade County Area, Florida (FL686) @
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
9 Udorthents-Water-Urban land complex, 0 to 60 percent slopes A 22.8 0.5%
15 Urban land, 0 to 2 percent slopes 1,565.2 36.2%
39 Beach complex, tidal, 0 to 3 percent slopes 10.0 0.2%
41 Dade fine sand-Urban land complex, 0 to 2 percent slopes A 4.5 0.1%
47 Baggs Cape fine sand-Urban land complex, 0 to 2 percent slopes A 274.5 6.3%
51 Beach complex, tidal-Urban land complex, 0 to 3 percent slopes 22.4 0.5%
53 Biscayne marly silt loam, drained-Urban land complexx, 0 to 1 percent slopes C/D 8.9 0.2%
99 Water 1,584.6 36.6%
100 Waters of the Atlantic Ocean 662.3 15.3%
Totals for Area of Interest 4,325.5 100.0%
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Appendix D: Required and Provided Treatment
Volume
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Figure D- 1: Layout of Retention Ponds on the Causeway Island (1 of 3)
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Figure D- 2: Layout of Retention Ponds on the Causeway Island (2 of 3)

.- = |
Draft Pond Siting Report D-3



E . SERVICE GAS STATION
WB SERVICE STATION ACCESS RD EXIST. S ) "

- e —— . ———

7] PROPOSED BRIDGE
Bl PROPOSED LANDSCAPE/SOD
B PROPOSED ASPHALT PAVEMENT

PROPOSED CONCRETE SIDEWALK
EB SERVICE STATION ACCESS RD Bl PROPOSED COLOR CONCRETE SHARED USE PATH
© PROPOSED BARRIER WALL

PROPOSED CONCRETE MEDIAN
—--= RIGHT OF WAY
— PARCEL LINES

Figure D- 3: Layout of Retention Ponds on the Causeway Island (3 of 3)
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Figure D- 4: Layout of Retention Pond on the West Island
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BCB Impervious-Pervious Areas (ac)

Existing Proposed
Area Causeway | % of Total | West |% of Total Total % of Total | Causeway |% of Total West Island % of Total Total % of Total
Island Area Island Area Project Area Island Area Area Project Area
DCIA 0.60 4% 2.90 100% 3.50 21% 0.00 0% 0.75 22% 0.75 4%
N-DCIA 3.92 29% 0.00 0% 3.92 24% 8.63 61% 2.49 74% 11.12 64%
Pervious 9.14 67% 0.00 0% 9.14 55% 5.50 39% 0.14 4% 5.63 32%
Total Area 13.67 100% 2.90 100% 16.57 100% 14.12 100% 3.38 100% 17.50 100%

Table D- 1: DCIA, N-DCIA, and Pervious Areas for Pre- and Post-development Conditions

Available Pond Storage

Pond No. | Location Bottom Ele.| Top Ele. Storage
(ft-NAVD) | (ft-NAVD) (ac-ft)
1 3 5 0.10
2 3 5 0.06
3 3 6 0.91
4 3 5 0.14
Causeway
5 3 5 0.21
Island
7 3 5 0.13
8 3 5 1.22
9 3 4 0.27
10 3 5 1.81
Total Causeway Island Storage: 4.83
6 West Island 3 5 0.14
Total West Island Storage: 0.14
Total Project Storage: 4.97

Table D- 2: Available Post-development Pond Storage
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Appendix E: Pre/Post Development Nutrient
Analysis
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Broad Causeway Bridge Island Nutrient Analysis

Complete Report (not including cost) Ver 4.3.5

Project: Broad Causeway Bridge: Causeway Island
Date: 12/29/2023 1:34:54 PM

Site and Catchment Information

Analysis: Net Improvement

Catchment Name Causeway Island
Rainfall Zone Florida Zone 5
Annual Mean Rainfall 57.00

Pre-Condition Landuse Information

Landuse Highway: TN=1.520 TP=0.200
Area (acres) 13.67
Rational Coefficient (0-1) 0.20
Non DCIA Curve Number 81.59
DCIA Percent (0-100) 4.00
Nitrogen EMC (mg/l) 1.520
Phosphorus EMC (mg/l) 0.200
Runoff Volume (ac-ft/yr) 12.897
Groundwater N (kg/vr) 0.000
Groundwater P (kg/vr) 0.000
Nitrogen Loading (kg/vyr) 24172
Phosphorus Loading (kg/yr) 3.180
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Post-Condition Landuse Information

Landuse Highway: TN=1.520 TP=0.200
Area (acres) 14.12
Rational Coefficient (0-1) 0.29
Non DCIA Curve Number 90.06
DCIA Percent (0-100) 0.00
Wet Pond Area (ac) 0.00
Nitrogen EMC (mg/l) 1.520
Phosphorus EMC (mg/) 0.200
Runoff Volume (ac-ft/vr) 19.708
Groundwater N (kg/yr) 0.000
Groundwater P (kg/vr) 0.000
Nitrogen Loading (kg/yr) 36.935
Phosphorus Loading (kg/yr) 4.860

Catchment Number: 1 Name: Causeway Island

Project: Broad Causeway Bridge: Causeway Island
Date: 12/29/2023

Retention Design
Retention Depth (in) 4.100
Retention Volume (ac-ft) 4.824
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Watershed Characteristics

Catchment Area (acres) 14.12
Contributing Area (acres) 14.120
Non-DCIA Curve Number 90.06

DCIA Percent 0.00

Rainfall Zone Florida Zone 5
Rainfall (in) 57.00

Surface Water Discharge

Required TN Treatment Efficiency (%) 35
Provided TN Treatment Efficiency (%) 93
Required TP Treatment Efficiency (%) 35
Provided TP Treatment Efficiency (%) 93

Media Mix Information

Type of Media Mix Not Specified
Media N Reduction (%)

Media P Reduction (%)

Groundwater Discharge (Stand-Alone)
Treatment Rate (MG/yr) 0.000

TN Mass Load (kg/yr) 34.499

TN Concentration (mg/L) 0.000

TP Mass Load (kg/yr) 4.539

TP Concentration (mg/L) 0.000

.- = |
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Load Diagram for Retention (stand-alone)

Load Treatment
N:369%4 kgiyr —| N:93%
P: 486 kg/vyr P:93 %

Surface Discharge
N:2.44 kg/yr
P:0.32 kg/yr

Mass Reduction
N:34.50 kg/yr
P-4 54 kg/yr

Load Diagram for Retention ( As Used In Routing)

Load
Upstream Nodes N:36.94 kg/yr
None P: 486 kg/vr

Q:19.71 ac-ft

Draft Pond Siting Report

Mass Discharged

Treatment N: 2.4 kg/yr
N:934% = T :
P-9349 P:0.32 kg/yr

T Q:1.30 ac-ft
Mass Removed
N:34.50 kg/yr
P:4 54 kg/vr



Summary Treatment Report Version: 4.3.5

Project: Broad Causeway Bridge: Causeway Island

Analysis Type: Net Improvement

BMP Types: Routing Summary
Catchment 1 - (CausewayIsland) Re tention Catchment 1 Routed to Outlet

Based on % removal values to the nearest percent

Total nifrogen target removal met? Yes

Total phosphorus target removal met? Yes

Summary Report

Nitrogen
Surface Water Discharge
Total N pre load 2417 kg'yw
Total N post load 3694 kg

Target N load reduction 35%

Target N discharge load 2417 kg'yr

Percent N load reduction 93 %

Provided N discharge load 244 kgiyr 537 by
Provided N load removed 345kgyw 76.07 biyr

Phosphorus
Surface Water Discharge
Total P pre load 3.18 kgiyr
Total P post load 486 kg/yr

Target P load reduction 35%

Target P discharge boad 318 kghyr

Percent P load reduction 93%

Provided P discharge load 321 kg/yr J1ibyr
Provided P load removed 4539kghhr  10.009 Ibiyr

Figure E- 2: BMPTRAINS Report for the Nutrient Analysis of the Causeway Island
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Broad Causeway Bridge West Island Nutrient Analysis

Complete Report (not including cost) Ver 4.3.5

Project: Broad Causeway Bridge: West Island
Date: 12/25/2023 1:04:05 PM

Site and Catchment Information

Analysis: Net Improvement

Catchment Name BCB - West Island
Rainfall Zone Florida Zone 5
Annual Mean Rainfall 57.00

Pre-Condition Landuse Information

Landuse Highway: TN=1.520 TP=0.200
Area (acres) 2.90
Rational Coefficient (0-1) 0.81
Non DCIA Curve Number 95.00
DCIA Percent (0-100) 100.00
Nitrogen EMC (mg/) 1.520
Phosphorus EMC (mg/1) 0.200
Runoff Volume (ac-ft/yr) 11.130
Groundwater N (kg/vr) 0.000
Groundwater P (kg/yr) 0.000
Nitrogen Loading (kg/yr) 20.860
Phosphorus Loading (kg/yr) 2.745

.- = |
Draft Pond Siting Report E-8



Post-Condition Landuse Information

Landuse Highway: TN=1.520 TP=0.200
Area (acres) 3.38
Rational Coefficient (0-1) 0.51
Non DCIA Curve Number 9433
DCIA Percent (0-100) 22.00
Wet Pond Area (ac) 0.00
Nitrogen EMC (mg/) 1.520
Phosphorus EMC (mg/1) 0.200
Runoff Volume (ac-ft/yr) 8.174
Groundwater N (kg/yr) 0.000
Groundwater P (kg/vr) 0.000
Nitrogen Loading (kg/yr) 15.320
Phosphorus Loading (kg/vr) 2.016

Catchment Number: 1 Name: BCB - West Island

Project: Broad Causeway Bridge: West Island
Date: 12/25/2023

Retention Design
Retention Depth (in) 0.500
Retention Volume (ac-ft) 0.141
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Watershed Characteristics
Catchment Area (acres) 3.38

Contributing Area (acres) 3.380
Non-DCIA Curve Number 94.33
DCIA Percent 22.00
Rainfall Zone Flonda Zone 5
Rainfall (in) 57.00

Surface Water Discharge

Required TN Treatment Efficiency (%)
Provided TN Treatment Efficiency (%) 44
Required TP Treatment Efficency (%)
Prowided TP Treatment Efficency (%) 44

Media M ix Information

Type of Media Mix Not Specified
Media N Reduction (%)

Media P Reduction (%)

Groundwater Discharge (Stand-Alone)
Treatment Rate (MG/yr) 0.000
TN Mass Load (kg'yr) 6.786
TN Concentration (mg/L) 0.000
TP Mass Load (kg'yr) 0.893
TP Concentration (mg’L) 0.000
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Load Diagram for Retention (stand-alone)

Load Treatment Surface Discharge
N:1532kghry —| N:44% |— N:8353 kghr
P:2.02 kgiyr P:44 % P: 1.12 kg/yr
Mass Reduction
) N:6.79 kgir
P: 0.89 kg/wr

Load Diagram for Retention ( As Used In Routing)

Load Mass Discharged
UpstreamNodes N:1532kghyr 3@:4"’;';6 N: 853 kgyr
None P:2.02 kghr P 443 % P:1.12 kg/sr
Q:8.17 ac-ft : ’ Q:455ac-ft
!
Mass Removed
N:6.79 kg/yr
P:0.89 kgivr
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Summary Treatment Report Version: 4.3.5

Project: Broad Causeway Bridge: West Island

Analysis Type: Net Improvement

BMP Types: Routing Summary
Catchment 1 - (BCB - West Islind) Retention Catchment 1 Routed to Outlet

Based on % removal values to the nearest percent

Total nitrogen target removal met? Yes

Total phosphorus target removal met? Yes

Summary Report

Nitrogen
Surface Water Discharge
Total N pre load 20.86 kg'yw
Total N post bad 1532 kg'yr

Target N load reduction %

Target N discharge load 2086 kg'yw

Percent N load reduction 4%

Provided N discharge load ~ 8.53 kg/yr 1882 biyr
Provided N load removed 6.79 kg'yr 1496 biyr

Phosphorus
Surface Water Discharge
Total P pre load 2745 kgl
Total P post load 2016 kg'yw

Target P load reduction %

Target P discharge boad 2745 kg/yr

Percent P load reduction 44%

Provided Pdischarge load ~ 1.123kgiyr 248 Ibiyr
Provided P load removed 893 kgiyr 1.969 1b'yr

Figure E- 3: BMPTRAINS Report for the Nutrient Analysis of the West Island
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Town of Bay Harbor Islands
9665 Bay Harbor Terrace

Bay Harbor Islands, FL 33154
(305) 866-6241



