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The Florida Division of Emergency Management’s (FDEM) Bureau of

Mitigation prioritizes flood risk management as an integral part of its

mission. Florida is particularly vulnerable to tropical systems, storm

surge, and other heavy rain events that contribute to flood risk.

These combined conditions will result in increased flood risk

exposure throughout the state. According to the Florida Demographic

Forecast, growth and development are projected to increase and

Florida can expect a net immigration of 375,000 people over the next

six years.

Our Mission

Working together to ensure that Florida is 
prepared to respond to emergencies, 
recover from them, and mitigate against 
their impacts.

Contact Info

Florida Division of Emergency Management 
2555 Shumard Oak Boulevard 
Tallahassee, Florida 32399-2100 
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Florida residents can protect themselves against flood exposure by purchasing flood insurance through

the National Flood Insurance Program (NFIP).

• The NFIP underwrites the vast majority of flood insurance in the United States, insuring more than five

million homes.

• The national average annual cost of flood insurance is approximately $700. Costs can be higher in areas

with high flood risk exposure.

• To counteract this, NFIP communities can participate in the Community Rating System (CRS), which

discounts flood insurance premiums to reflect the reduced flood risk resulting from a community’s

efforts.
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• The CRS scores NFIP communities by awarding credits for

implementing higher floodplain management standards.

Communities are graded along ten classes. A CRS Class 10

ranking provides no flood insurance discount and a Class 1

ranking provides a 45% discount on flood insurance

premiums for policyholders within that jurisdiction.

• Importantly, CRS Class 5 communities—of which there are

42 currently in Florida—cannot progress to a CRS Class 4

ranking without the creation and adoption of a Watershed

Master Plan.

• Due to this CRS Class barrier, the Watershed Planning

Initiative was created to ensure Florida communities

progress to better CRS Class rankings, which in turn would

reduce flood insurance costs for Florida residents and

enhance mitigation practices in communities vulnerable to

flood risk exposure.
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The project is funded through a $26.6 million grant under the Hazard Mitigation

Grant Program (HMGP), as approved by FDEM and the Federal Emergency

Management Agency (FEMA), with the purpose of creating standardized, cost-

effective, and easily replicable Watershed Master Plans (WMP) throughout the

state of Florida. According to NFIP (2019), there are 1.77 million flood insurance

policies in Florida, and a 5% discount in communities with large concentrations of

flood insurance policy holders would result in cumulative yearly savings far

exceeding the cost of the grant award.
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Watershed Master Plan for CRS

This process was designed specifically for the Watershed Master Plan component of CRS (452.b). The WMP

element of CRS is described as follows:

• Your community can receive credits for implementing stormwater management regulations using a WMP.

• To qualify for credits under this element, your plan must model hydrologic behavior throughout the watershed, examine

current and future conditions, and provide mitigation recommendations for reducing risk in the watershed.

• The modeling should consider the 100-year storm or evaluate sea level rise projections during multiple storm events.

• Considering a 100-year storm and/or sea level rise is a prerequisite for Class 4.

• You also get credit for evaluating future conditions, looking at more frequent and longer storms, evaluating sea level rise

and climate change, or other factors.

• Your community must also adopt regulatory standards requiring stormwater management of runoff from a 10-year storm

in addition to a 25-year flood event. Management of a 2-year storm is also recommended.

• Consult the January 2021 CRS Manual for a complete description of 452.b.



THE FLORIDA DIVISION OF EMERGENCY MANAGEMENT

Watershed Master Plan for CRS

Phase 1 of the program was designed to,
at minimum, satisfy the requirements of
WMP 1 of the 452.b (WMP) element of
CRS.

However, the documents and mapping
methodologies developed in Phase 1 can
produce WMPs that satisfy all elements
of the 452.b element, depending on a
community's natural characteristics,
built environment, and overall flood
mitigation goals.
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Watershed Master Plan – Scale

Although the plans are called Watershed Master
Plans, it would be more appropriate to think of them
as Sub Watershed Master Plans.

• Initially, it was thought that plans would be made
at the 6 or 8-digit hydrological unit, making these
documents more regional in scope.

• CRS officials clarified that what they are looking
for is analysis at the 12-digit hydrological unit (also
referred to as 6th level).

• A 12-digit hydrological unit varies in size from 15-
65 sq miles.

• A government’s WMP would involve all 12-digit
sub watershed basins that lie within their
jurisdiction.
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Watershed Master Plan – Scale

Location of the Caloosahatchee East/Clewiston (Ninemile Canal) HUC 030902050102 subwatershed in relation to the 
nearby subwatersheds, the greater Caloosahatchee watershed and the Everglades basin.
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Watershed Master Plan – Scale

Watershed/USGS Subwatershed map of Broward County, FL (Rojas, 2020)
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Phase 1 – Goals

From September 2019 – June 2021
FDEM conducted a pilot program—
procuring the services of Florida
Atlantic University (FAU) — that
consisted of research, the creation of a
framework and guidance documents
for a consistent statewide approach to
WMP development or updating, and
the production of two complete WMPs
to be used as an example for future
WMPs developed by participating
jurisdictions.

The 2020 HUC-TMDL boundary map
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Phase 1 – Outcomes
Task 2 provided a WMP development strategy that identified entities that may be responsible for WMP development. Task 2 also

verified the flood modelling process (CASCADE) that will be used in Phase 2 of the program, and 10-year and 100-year preliminary

flood maps were created for each of the 29 4-digit HUC basins in Florida. All data produced is available upon request.

Screening tool methodology for creating flood risk discovery maps
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Phase 1 – Outcomes
Task 3 produced an instructional manual for the CASCADE screening tool produced in Task 2 that outlined how to implement the

screening tool methodology and flood risk scoring system for local communities, and produced a WMP template document that

standardizes WMP documents statewide and streamlines the creation of WMP documents for communities.

Cover of Watershed Master Plan Template Cover of Guidance Document
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Phase 1 – Outcomes
Task 5 of the program used the WMP

template to develop two WMPs; one

for a selected coastal community and

one for an inland community. These

plans were reviewed by CRS officials in

Florida, who reviewed their

applicability to NFIP and CRS, and

confirmed that the WMP plans would

satisfy the Watershed Master Plan

requirements for CRS. All documents

produced in Phase 1 will be available

online on FAU and FDEM’s website, and

all data produced in Phase 1 will be

made publicly available.

Probability of flood risk map for the study area for the 1-day, 100-year flood event, as 
processed by FAU. 
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Phase 1 – Outcomes

General locations of flood risk in the study area, based on the 3-day, 25-year storm, as processed by FAU. 
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Phase 1 – Outcomes

Flood risk map based on the 1-day, 10-year storm event for the study area, as processed by FAU
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Watershed Master 
Planning Initiative

cwr3.fau.edu

Fred Bloetscher, Dan Meeroff, Yan Yong
Department of Civil, Environmental and Geomatics Engineering

College of Engineering and Computer Science
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Phase I

• The Florida Division of Emergency Management (DEM)’s Bureau 

of Mitigation for Hazard Mitigation Grant Program (HMGP) DR-

4337-004-P 

• State goal is to lower Florida flood insurance premiums

• Task 1: Catalog and Analyze Current Watershed Data Availability and Gaps

• Task 2: Draft Watershed Master Plan (WMP) Development Strategy

• Task 3: Watershed Master Plan Template Development

• Production of two complete WMPs to be used as examples for future WMPs 

In Phase 1, FAU CWR3 (with UNF and UCF) created a framework 
and guidance for a consistent statewide approach to WMP 
development

21



What is a 
Watershed 

Master 
Plan?

22
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FAU CWR3 obtained data to create a comprehensive statewide flood 
vulnerability and sea level rise analysis for all basins

• Topographic data

• Groundwater/surface water/tides/sea level rise

• Soils data

• Land use/land cover

• Precipitation records

• Open space/impervious areas/waterbodies/wetlands

• Locations of stormwater infrastructure

• Natural resources

• Demographics

FAU CWR3 performed a gap analysis to determine data needs

FAU CWR3 posted 4 TB of curated data sets on our clearinghouse website 

(cwr3.fau.edu) 

24
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FAU CWR3 developed a methodology for open source hydrologic 
modeling to estimate probability of inundation taking into account:

• King Tides

• Future land use changes

• Sea level rise 

• Various design storms (2-yr, 5-yr, 25-yr, 100-yr, etc.)

FAU CWR3 developed a methodology for prioritizing 
implementation of mitigation strategies based on:

• Department of Revenue codes at the parcel level

• Tiered prioritization

• Potential economic damage

• Repetitive loss properties

25
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• Watershed Characterization

• Identify natural areas, wetlands, protect natural channels

• Policy Framework

• Peak flows and volumes

• Assessment of Vulnerable Areas

• Future land use

• Sea level rise

• King tides

• 10 yr, 25 yr, and 100 yr design storms

• Runoff from 5 d events

• Inventory of Potential Solutions

• Green infrastructure

• Action Plan

• Dedicated funding sources

• Specific mitigation projects prioritization

26
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Policy Framework

• Existing regulations

• Federal, state, regional, local

• Storm events

• Peak flows and volumes

• Minimum flows and levels

• Existing plans

• Dedicated funding sources

• Model ordinance

• Existing plans include:
• Water quality management reports

• Flood insurance studies

• Floodplain management plans

• Comprehensive plans

• Unified land development regulations

• MS4

• Local mitigation strategies

• Intergovernmental cooperative agreements

• Stormwater pollution prevention plans

• Post-disaster redevelopment plans

• Climate adaption action plans

• Stormwater management plans

• Others

27
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• Historical & Existing Challenges

• Existing Management Efforts

• Critical Target Areas Identification

• Potential Preservation Areas

• Selection Process of 
Management Strategies

• Alternative Analysis

• Future Challenges of Sea Level 
Rise and Climate Change

Assessment of Vulnerable Areas

28
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Modeling Approach
CASCADE 2001 Screening Tool Framework

• Flood Risk Screening Tool

• GIS-based approach to modeling 

based predicting how low-lying 

areas may be affected from

1. Direct surface flooding

2. Rising groundwater levels

3. Inability to drain

29
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Start With Watershed Boundaries

30


