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BROWARD COUNTY FUTURE 
CONDITIONS MAP SERIES



• Previously permitting criteria was based on 
current or historic conditions
• Has led to some projects being quickly outdated or 

undersized
• February 7 2017 Broward County Commission 

Authorized Future Conditions Map Series
• “To ensure the resiliency of current and future 

infrastructure investments, it is necessary to 
modernize many aspects of regional planning and 
licensing requirements. With the influence of climate 
change, and the impacts of sea level rise in particular, 
no longer is it prudent to rely solely upon historic and 
current environmental conditions as the basis for 
infrastructure planning, design and permitting.”

• First planned maps:
• Future Conditions GW Elevations
• Future Conditions 100-yr Flood

Future Conditions Map Series
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Current Maps



Rising Historic Groundwater Levels



Example- New Broward County Animal Care Facility



New Vs. Old Contours & LiDAR



New Challenge- Future 
Conditions
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Proposed Update Methodology



Current King Tides
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Rainfall Patterns



June 2017 Rain Event



In The News





https://www.local10.com/slideshow/south-florida-flooding-in-pictures





Sawgrass Mills
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Current Map to Modeled 
1990-1999



CCSM Results- Future Wet Season Averages

May-Oct Aug-Oct Jul-Sep



CCSM Results- Difference Against Base

May-Oct Aug-Oct Jul-Sep



HadCM3 Results- Future Wet Season Averages

May-Oct Aug-Oct Jul-Sep



HadCM3 Results- Difference Against Base

May-Oct Aug-Oct Jul-Sep
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CCSM Vs. HadCM3



Northern Cross-Sectional 
Interpretation 



Central Cross-Sectional 
Interpretation 



Southern Cross-Sectional 
Interpretation 
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Proposed Map Vs. Current 
Map

~+1.0

~0.0’

~+1.0

~+0.0

~+0.2

~+0.8
~+1.9
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Adoption Process
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Final Map
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Final Map



Must highest elevations from:
1. Current 100-yr flood map developed in 1977

• Used to determine finished floor elevations 
• not used for insurance as FEMA FIRM Map
• Used historic rainfall, groundwater levels, sea level, USGS Quad maps, 

elementary runoff computations, and assumption of land use build 
out

2. FEMA maps reflect existing conditions and determine 
insurance premiums
• Versions updated in 70’s, 80’s, 90’s, and 2014
• Next update anticipated in 2019 to reflect Coastal Restudy (include 

new Costal A Zone)

3. Site specific 100-year calculation
• Based on proposed land use, 100-year rainfall, antecedent GW levels

4. 18 inches above crown of road

History and permitting options



• RFP R2114367P1 issued June 2017
• 5 firms submitted proposals
• Geosyntec was selected as winning bid 

and negotiations held December 2017-
February 2018
• Approved by Commission May 2018

Future Conditions 100-yr 
Flood Map



1. Project Kick Off and Schedule 
Development

2. Initial Data Collection and Review
3. Community Stakeholder Meeting Support
4. Supplemental Data Collection Based on 

Stakeholder Meetings
5. Development of ArcGIS Tool- MODFLOW to 

MIKE SHE/MIKE 11
6. Update Current Conditions MIKE SHE/MIKE 

11
7. Develop Future Conditions MIKE SHE/MIKE 

11 Inputs

8. Future Model Execution and Results 
Processing

9. Develop ArcGIS Tool- Coastal A Zone 
Integration

10.Develop ArcGIS Tool- Generate 100-yr 
Contour Map

11.CRS Evaluation and Recommendations
12.Presentations of Results to County and 

Stakeholders
13.Prepare and Submit Draft Summary Report
14.Prepare and Submit Final Summary Report
15.Project Management

Scope



• Similar to FEMA process
• Engage community before modeling is 

started to gain input
• Proposed map development 
• Community specific considerations

• Obtain relevant data from stakeholders
• Give opportunity to revise methodology 

and gather other valuable 
information/data for inclusion
• In the end, community buy in needed 

for formal adoption of new map 

3) Community Stakeholder Meeting Support



• LiDAR data 
• Jurisdictional Data 
• Soils / Hydrogeology / Aquifer Characteristics 
• Current Land Use / Future Land Use 
• FEMA Coastal Modeling 
• Gauge and Tidal Data
• Rainfall and Calibration Storm
• Reference Climate Documentation
• Sedimentation Data 

• Municipality Stormwater Plan and Model 
Acquisition

• Planned Major Infrastructure Projects

• SFWMD ERPs, As-built plans, etc. 

• SFWMD Future Water Control Projects

• Field Reconnaissance

• Field Survey - Structures, Cross-sections, 
Sediments 

2 & 4) Data Collection



• Update with new information gather as part 
of:
• Task 2 initial data collection
• Task 3 community stakeholder meetings
• Task 4 supplemental data collection and field 

survey
• May include updates to drainage system, 

control structures, cross section updates, 
and validation to recent storms

• Reduce grid size from 500’
• Land use refinement
• Storage representation/ponded drainage
• Hydrologic parameters update
• Possible conversion of MIKE 11 to MIKE 

Hydro

6) Update current conditions



7) Future Conditions
• Develop Rainfall Data Set (options to be evaluated)

• Use NOAA Atlas 14 data
• Use statistically downscaled localized constructed analogs 

(LOCA)
• Dynamically downscaled data from COAPS
• Dynamically downscaled data from CORDEX
• Probabilistic approach

• Use two future SLR data sets based on Compact 
recommendations
• 2060-2069 for Map
• Year 2100 for CRS credits

• Future average GW levels from BC MODFLOW models
• Other considerations

• Future Land Use
• Future Structure Operations
• Planned Infrastructure Improvements



• Storm events for 10, 25, 50, 100, 
and 500 year storms events
• Future Conditions Simulation for 

2060-2069
• Future Condition Simulation for 

2100
• Contour maps of:
• Max depth of overland flow

8) Future Model Execution and Results Processing



Tools will be developed to help streamline 
updates to future iterations of 100-yr 
Flood Map
1. Update MIKE SHE model with new 

antecedent GW levels from MODFLOW
2. Update MIKE SHE with updates from 

FEMA Coastal Restudy
3. Automate process of contour line 

generation of final outputs

5, 9, & 10) Tools Development- Future Updates



• Evaluate current CRS credits for Broward 
County and applicable municipalities
• Evaluate credit opportunities
• Prepare potential CRS credit 

recommendations

11) CRS Evaluation and 
Recommendations 



• Presentations for stakeholders and County
• Prepare draft for review
• Publish final report

• Details of project
• QA/QC element

13 & 14 ) Final Presentation and Report



• Review by Broward County Water Advisory Board and its Technical Advisory 
Committee
• Public Meetings/ Broad Stakeholder Outreach
• Digital Map available online for Public Consultation
• LPA/Planning Council Review
• Motion to Set Public Hearing
• Public Hearing/Commission Approval

Adoption Process



Questions?



What can we do today?

FLUX ZONE CONCEPT



Exfiltration Trench



Drainage Wells



Surface Water Management 



Surface Water Management 



Surface Water Management 



Surface Water Management 

Permitted Conditions

1.5’ NAVD

SLR Scenario

0.05 acre-feet

3.5’ NAVD

9.65’ NAVD 



Surface Water Management 



Surface Water Management 

SLR Scenario SLR Adjusted Design

By 110 LF exfiltration trench

3.5’ NAVD

By 1 pumped drainage well

By 70 LF exfiltration trench

3.5’ NAVD

By 1 gravity drainage well



Changes

Surface Water Management 



Surface Water Management 



Surface Water Management 



Surface Water Management 



Surface Water Management 



Surface Water Management 

Permitted Conditions

0.5’ NAVD

SLR Scenario

0 acre-feet

2.5’ NAVD

Overtopped perimeter berm



Surface Water Management 



Surface Water Management 

SLR Scenario SLR Adjusted Design

By 85 LF exfiltration trench

2.5’ NAVD

Required:  3.14’ NAVD perimeter berm

By inundated dry retention

2.5’ NAVD

Overtopped perimeter berm



Changes

Surface Water Management 



Surface Water Management 



Surface Water Management 

AREA DESIGNED LOWER
THAN BUILDING AND 
ADJACENT PROPERTY



Surface Water Management 

Permitted Conditions

0.43 acre-feet

2.5’ NAVD

Required:  6.95’ NAVD

SLR Scenario

0.18 acre-feet

4.5’ NAVD

12.45’ NAVD

Required:  9.05’ NAVD



Surface Water Management 



Surface Water Management 

SLR Scenario
4.5’ NAVD

SLR Adjusted Design
4.5’ NAVD

9.76’ NAVD
By drainage well

Required:  8.22’ NAVD

9.0’ NAVD lowest inlet



Surface Water Management 



Surface Water Management 
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