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Background

Stormwater Master Plan Approach and Recommendations

Implementation Plan: Neighborhood, Critical Needs 

and Water Quality Improvement Projects

Water Quality Treatment Approach

Hydraulic Model Overview

2



Background ï Topography and Flooding at CMB

Å Rainfall flooding
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coastal barriers (ea. 

Seawalls)

Tidal flooding can occur 
on sunny days:

Through storm drains

Through groundwater

Exacerbated with SLR

Problematic in low 
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Å 48 stormwater pump stations
Å 110 miles of stormwater pipes 
Å 367 stormwater outfalls, 
Å 7,800 stormwater structures 

(including manholes, drains, 
and basins) 

Å 400 gravity wells 

Existing Stormwater Drainage System
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Basics of our Flood Mitigation Strategy

üElevate roads and 
seawalls to mitigate 

tidal flooding

üInstall large pipes 

and pumps with WQ 
treatment systems  to 

manage storm water

Sunset Harbor
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Completed Drainage Projects since last MP
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V Elevated Roadways

V New Collection System 

V New pump stations

V Backflow prevention on 
outfalls

Tides: 1.4 ft NAVD | 10/17/12 Tides: 1.88 ft NAVD | 10/15/19

Palm & Hibiscus 

Indian Creek

BEFORE                                 AFTER



Stormwater Master Plan Approach
2

V Notice to 

Proceed (NTP):

October 2022

Data Collection Analysis
Stormwater 

Modeling
Project 

Initiation

V Stormwater 

geodatabase

V Miami Beach LiDAR 

survey

V Resident Complaints 

and PW Work Orders 

(Cityworks)

V Recent studies

V Prioritization criteria 

for Critical Needs 

Projects

V Geospatial analysis of 

flooding complaints

V Public and stakeholder 

engagement strategy

V ñDrainage toolboxò for 

Critical Needs Projects

V Updated the Cityôs 

Master Drainage Model

V Stormwater 

infrastructure planning 

for the Cityôs 

Neighborhood 

Improvement Projects
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Stormwater Master Plan Approach (cont.)

Public 
Outreach

Stormwater 
Modeling 
Technical 

Memorandum

Prioritized Capital 
Improvement Plan 

(CIP) Report

V Detailed description 

of the methods used 

to develop the Cityôs 

Master Drainage 

Model

V Updated Construction Cost 

Estimates for the Cityôs 

Neighborhood Improvement 

Projects

V Identified Critical Needs 

Projects to be implemented for 

the next 10 years (supplemental 

to Neighborhood Improvement 

Projects)

V Informed residents 

about Study results 

and obtained feedback 

(September 2023)

V Oct 2023 to FERC

V Incorporated feedback 

into Final Master Plan 

Approved by 
Commission

V March 2024 Final 

Master Plan 

adopted by 

Commission
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Incorporated Recent and Ongoing Studies

üRoad Elevation Strategy 

üNeighborhood Project Prioritization

üBlueȤGreen Stormwater Infrastructure Concept Plan

üStormwater Facilities Plan

üSeawall Prioritization Plan 

üBasin Drainage Reports for Flood Mitigation Study  

üStormwater 20-Year Needs Analysis (HB 53)

üSea Level Rise Vulnerability Assessment and         

Adaptation Plan (ongoing)
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Master Plan Approach - Level of Service

Relative Sea Level Change Scenarios for Miami Beach (NOAA, 2017)
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30-yr from 2030

30-yr from 2040

30-yr from 2020

Proposed Edge of Pavement Elevation

Road Type / Construction Start 2025 2030 2035

Arterial and Local Roads* 4.2ô 4.5ô 4.9ô

Emergency (FDOT) Roads 5.2ô 5.7ô 6.2ô

* 1 ft road thickness above bottom of road base.

SLR of 2.7 ft or 1.9 ft 

30 years from 2030
Å10-year, 24-hour StormDESIGN STORM

Å30 yearsROADWAY DESIGN 
LIFE/RESILIENCE

ÅNOAA Intermediate High
SEA LEVEL RISE 

PROJECTION



Proposed Stormwater Infrastructure Summary
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48 existing, with 33 stormwater pump stations proposed to remain

Proposed 83 stormwater pump stations

-Including Best Management Practices (BMP) water quality treatment

Approx. 104 miles of proposed large stormwater pipes

2024 budgetary estimate for the proposed NIPs: $3.7 Billion (City 
ROW)



Proposed Stormwater Infrastructure Summary
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WHAT IS KNOWN WHAT IS UNKNOWN

ÅExisting stormwater master plan

ÅStormwater models and reports 

prepared by AECOM and other 

consultants

ÅGIS data (drainage wells, backflow 

prevention devices, water quality 

treatment, pumping stations, 

exfiltration trenches, pipes)

ÅAs-built drawings

ÅUpdated lidar survey data

ÅFinished Floor Elevation (FFE)

ÅThe difference in SLR condition 

of the project implementation to 

the completion stage 

ÅCapacity of 1,700 gravity 

drainage wells

ÅUltimate Sea Level Rise (SLR)
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Hydraulic Model Overview

Hydraulically Distinct Areas 

Flexibility in development

Reducing Risk/Margins for Error

Improved Collaboration and Communication

Future development accessibility

4,701 Acres



Model-Building Assumptions 

Existing seawalls at a 
minimum elevation of 

2.70 feet, NAVD

10-Year, 24-Hour 
Design Storm 

multiplied by a 
factor of 1.25 

Curve Numbers 
(CN)= ninety-five 

(95)

Anticipates SLR over 
the next 40 years 



Hydraulic Model : Workflow Overview

Technical Approach

ICPR 3

Å32 bit 

ÅNot compliant with windows

ÅNot Georeferenced 

ICPR 4

Å64 bit

ÅGeoreferenced 

Åprofile views of the hydraulics

Å2D modelling 

ÅAdditional features 



Hydraulic Model Overview

Leveraging Automation

Developed a program within 
Microsoft Access

Developed script in GIS 
to pull new model 

warning stages

Worked with Streamline 
Technologies, Inc. for stage area 

calculations (Stormwise 
4.08.00)

Leveraging Automation Benefits

ÅImproved accuracy

ÅImproved speed

ÅRepeatability



Updated higher 
resolution LiDAR 
data

Successful models for 
each of the six (6) 
Master Plan Basins

Tool for future 
development

 (NIP & CIP) 

Conclusions



Stormwater Master Plan Projects

A combination ofé 

VNeighborhood Improvement Projects

VCritical Needs Projects

VWater Quality Projects
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Proposed 10-Year Plan

VNIPs ~$800 M

VCritical Needs ~$95 M

VWater Quality ~$6 M
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Stormwater Master Plan Projects

A combination ofé 

VNeighborhood Improvement Projects

VCritical Needs Projects

VWater Quality Projects
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Neighborhood Improvement Projects (NIPs) 

Holistic projects that involve multiple City services to enhance 

the quality of life in a neighborhood:

o Stormwater (large pipes and pump station/treatment)

o Potable water and wastewater collection

o Roadway elevation and aboveground components 

(sidewalks, street lighting, landscaping, etc.)

VNIPs provide comprehensive long-term tidal and rainfall 

flood mitigation. 

VPrioritized NIPs List Adopted by Commission in 2020 and 

incorporated into this Master Plan.
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Indian Creek Drive -- 25 th  St. to 41 st  St
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