
SEA LEVEL RISE IN THE FLORIDA KEYS
INFRASTRUCTURE VULNERABILITY FOR 2030 AND 2060



2

YEAR
2007
- 2011

YEAR
2013

SLR Scenarios @ 1, 2 & 3’
GHG Inventories

Sustainability Vision Stmt
Climate Change Adv Comm

EECBG Grant 
Initiatives Task Force
Green Building/Green 

US Mayor’s Climate  Agmt
YEAR 2007-2011

Sustainability Action Plan 
Started 

Monroe County Climate 
Action Plan

YEAR 2013

Plan Development

Community Outreach 

Community SLR Modeling

SLR modeling for 2030 and 
2060

SLR Data collection

GreenKeys! Launched

YEAR 2014

Begin implementation of 
Recommendations

Finalize GreenKeys! 5-
year Sustainability Plan

YEAR 2015

SUSTAINABILITY AND CLIMATE MILESTONES

YEAR
2012

YEAR
2014

YEAR
2015

Compact’s Regional Climate 
Action Plan

Energy Study for County GHG 
reductions

Communitywide GHGs

EAR for Comprehensive Plan 
(Energy & Climate Element)

YEAR 2012
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PREVIOUS INITIATIVES ADDRESSING 
ENERGY AND CLIMATE

Monroe County 2010-2030 
Comprehensive Plan
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OVERVIEW OF GREENKEYS! PLANNING PROCESS

GreenKeys!
A Plan to Create a Sustainable Florida Keys

CLIMATE:
Forecasting Tools & Modeling 

SUSTAINABILITY
ENERGY SAVINGS
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DUAL TRACK FOR PROJECT DEVELOPMENT
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THE PROJECT TEAM
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SEA LEVEL RISE IN MONROE COUNTY

Sea level has risen 
about 9 inches 
over past 100 years 
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NOAA KEY WEST TIDE GAUGE

http://tidesandcurrents.noaa.gov/images/stationphotos/8724580A.jpg
http://tidesandcurrents.noaa.gov/images/stationphotos/8724580A.jpg
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SEA LEVEL RISE SCENARIOS
Adopted by Southeast Florida Regional Climate Compact

http://www.broward.org/NaturalResources/ClimateChange/PublishingImages/FinalUnifiedSLRProjection.jpg

4 Total Scenarios Run
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THE BURNING QUESTIONS RELATED TO SEA LEVEL RISE

1. What impacts to County assets, 
infrastructure and habitat will occur 
from sea level rise in 2030 (at 3” and 7”) 
and in 2060 (9” and 24”)?

• Today’s presentation
2. How can the County address those 

impacts?
• Next phase of analysis
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THE APPROACH TO THE ANALYSIS: 
WHAT SEA LEVEL RISE IMPACTS ARE EXPECTED WHEN?

Step 1

DETERMINE “GAPS
IMPACTS

Step 2
• COLLECT DATA 

Step 3
• ANALYZE THE DATA

ADDRESS 
MISSING DATA 

Step 4
COUNTY-SPECIFIC IMPACTS

TOOLS
IMPROVE TOOLS AND INPUTS

No single analytical tool can 
determine individualized sea level 

rise impacts to Monroe County 
habitat and infrastructure.

Team used multiple analytical 
tools and approaches
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SOURCES OF DATA AND TOOLS TO ANSWER THE QUESTION:  
“WHAT SEA LEVEL RISE IMPACTS ARE EXPECTED WHEN?”

• NOAA Digital COAST 2030 and 2060 scenariosNuisance 
Flooding

• FKAA As Built Drawings and GIS 2030 and 2060 scenarios
Water/

Wastewater

• USGS Integrated surface - groundwater model to determine 
saltwater intrusion impacts for wellfields at 2030 and 2060

Water
Supply

• FDOT Sketch Tool and County Pavement Condition Index 
(2014) 2030 and 2060 scenariosRoads

• Sea Level Affecting Marsh Model (“SLAMM”), the Florida Cooperative Land Cover 
Classification (“FCLCC”), the Critical Lands and Waters Identification Project 
(“CLIP”), Monroe County’s “Habitat” shapefile and Strategic Habitat 
Conservation Area (SHCA).  

Habitat

• FKEC and Keys Energy facilities data and GIS 2030 and 2060 
scenariosElectric Utility

• Point locations of County-owned buildings (2006 GIS 
Mapping) 2030 and 2060 scenarios

County
Facilities

• 2008 Department of Emergency Management LiDAR (Light 
Detection and Ranging)Elevation Data
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HOW THE TEAM FILLED THE GAPS:
WHAT SEA LEVEL RISE IMPACTS ARE EXPECTED WHEN?

Elevation Data only 
from 2008

Confirm data is most 
recent and used by 

FDOT & FEMA

No database of 
elevations for 

individual buildings 
and homes

Develop trend 
methodology with 

Property Appraiser’s 
Office based on year 

of construction

Habitat Tools don’t 
use 2030 and 2060

Work with Agencies 
to use 2030 and 

2060

2006 County 
Facilities List

Update to 2014 & 
add elevations for 
County Buildings

RESULT:  
BETTER 

ANALYSIS AND 
NEW DATA
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INUNDATION
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Key Largo, Present Day
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Key Largo, 3 inches Sea Level Rise 
(2030, Low Scenario)
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Key Largo, 7 inches Sea Level Rise 
(2030, High Scenario)
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Key Largo, 9 inches Sea Level Rise 
(2060, Low Scenario)
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Key Largo, 24 inches Sea Level Rise 
(2060, High Scenario)
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BIG PINE KEY AND VICINITY, PRESENT DAY



21

Big Pine Key and vicinity, 3 inches Sea Level Rise 
(2030, Low Scenario)
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Big Pine Key and vicinity, 7 inches Sea Level Rise 
(2030, High Scenario)
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Big Pine Key and Vicinity, 9 inches Sea Level Rise 
(2060, Low Scenario)
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Big Pine Key and vicinity, 24 inches Sea Level Rise 
(2060, High Scenario)
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KEY WEST, PRESENT DAY
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Key West, 3 inches Sea Level Rise 
(2030, Low Scenario)
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Key West, 7 inches Sea Level Rise 
(2030, High Scenario)
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Key West, 9 inches Sea Level Rise 
(2060, Low Scenario)
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Key West, 24 inches Sea Level Rise 
(2060, High Scenario)
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NUISANCE FLOODING -
300-925% Increase Since 1960’s  
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WHAT IS NUISANCE FLOODING?

Defined by NOAA as 1.08 feet above Mean Higher 
High Water (MHHW) at the Key West tide gauge

http://tidesandcurrents.noaa.gov/images/stationphotos/8724580A.jpg
http://tidesandcurrents.noaa.gov/images/stationphotos/8724580A.jpg
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NUISANCE VS. WILMA AT KEY WEST

http://cdn1.vtourist.com/4/2436059-
Pics_of_Key_West_Hurricane_Wilma_Key_West.jpg
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INCREASE IN “NUISANCE FLOODING”

1980-
1982

.67 per 
year

2010-
2012

2.3 per 
year

2030 at 3”

20 per 
year

2030 at 7”

78 per 
year

2060 at 9”

139 per 
year

2060 at 24”
672 per 

year

Flooding 
More Than 
1x Per Day
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FREQUENCY OF WILMA-LIKE TIDES

With 24 inches of sea level rise, a tide as 
high as recorded by NOAA during Wilma 
can be expected to occur at Key West 
about two times a year
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HABITAT
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HABITAT CHANGE

3 inches 

daily saltwater tides 
into 19% 

Freshwater 
Wetland Areas

Freshwater pond on Big Pine Key
http://rcrackliffe.com/images/FloridaVacation/2004-12-28-14.jpg
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HABITAT CHANGE

24 inches 

daily saltwater tides 
into 94% 

Freshwater 
Wetland Areas

*Analysis based on Monroe County Habitat 
dataset (2009)

Key deer on Big Pine Key
http://s3.amazonaws.com/trazzler-images/af/1505/00.jpg
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HABITAT CHANGE

3 inches 

daily
saltwater tides into 2.3% 

Tropical 
Hardwood Hammock

Tropical hardwood hammock
Lignumvitae State Park

http://3.bp.blogspot.com/-I6rkce85yqI/T5QYIYE2dZI/AAAAAAAAFDk/7BHEUgYDDMY/s1600/LignumTrail.jpg
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HABITAT CHANGE
24 inches 

daily
saltwater tides into 42% 

Tropical 
Hardwood Hammock

Trees killed by saltwater intrusion (Big Pine)
http://www.worldviewofglobalwarming.org/risingseas/FLKeysPinesKilledSaltSLRWeb.jpg
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ROADS 
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http://sls.geoplan.ufl.edu/documents-links/

ROADS ANALYSIS

*

*General planning assessment tool requires 
additional data for use in site-level decisions
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3 INCHES 

 9 Miles Of  All Roads (Less Than 1%) 
Flooded Daily

 4 Miles (1.3%) County-maintained 
Flooded Daily
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7 INCHES 

 5.3% (46 Miles) Of  All Roads 
Flooded Almost Daily

 6.7% (20 Miles ) County-maintained 
Roads Flooded Almost Daily
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9 INCHES 

 7.3% (64 miles) of  all roads flooded 
almost daily

 9.7% (29 miles) County-maintained 
roads flooded almost daily
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24 INCHES 

 33.0% (289 miles) of  all roads
flooded almost daily

 46.5% (139 miles) county-
maintained flooded almost daily
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PRESENT DAY ROADS
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2030 LOW SCENARIO
3 INCHES SEA LEVEL RISE
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2030 HIGH SCENARIO
7 INCHES SEA LEVEL RISE
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2060 LOW SCENARIO
9 INCHES SEA LEVEL RISE
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2060 High Scenario
24 inches sea level rise
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ISLAMORADA: US1 near White Marlin Blvd.
Lower Matecumbe Key
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ISLAMORADA:
US1 Lower Matecumbe Key

2030 Low Scenario
3 inches sea level rise
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ISLAMORDAD:
US1  Lower Matecumbe Key

2030 High Scenario
7 inches sea level rise
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US1 near White Marlin Blvd.
Lower Matecumbe Key

2060 Low Scenario
9 inches sea level rise
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ISLAMORADA: 
US1 Lower Matecumbe Key

2060 High Scenario
24 inches sea level rise
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ISLAMORADA:
US1 Lower Matecumbe Key

Wilma-sized event
(Key West record)



60

RECOMMENDATIONS FOR ROADS

1.
near-term paving 

projects

2. document locations and 
dates

3. survey-grade digital elevation data 
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Key Haven Wastewater Treatment Plant
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Key Haven Wastewater Treatment Plant
2030 Low SLR (3 inches)
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Key Haven Wastewater Treatment Plant
2030 High SLR (7 inches)
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Key Haven Wastewater Treatment Plant
2060 High SLR (24 inches)
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Key Haven Wastewater Treatment Plant
Wilma-sized event (Key West record)
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PRIORITIZATION FOR
WASTEWATER FLOOD ADAPTATION

1.

2.

3.
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WATER SUPPLY AND DISTRIBUTION (FKAA)

http://water.epa.gov/lawsregs/rulesregs/sdwa/tcr/images/distribution_system2_1.jpg
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FKAA Groundwater Wells

http://lcat.usgs.gov/immage/immage.html
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FKAA GROUNDWATER WELLS

1. do not 
show saltwater contamination 

by any 2030 or 2060 

2. development of new wells 
increased severity of 

drought episodes 



71

COUNTY FACILITIES AND BUILDINGS

1. Evaluated 74 parcels with County-owned buildings 
and facilities

2. 41% (26 parcels)  show flooding encroachment at 3 
inches of sea level rise

3. 53% (36 parcels ) show flooding encroachment at 24 
inches sea level rise

4. Overlays with aerial photos show buildings generally 
located on highest ground
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BERNSTEIN PARK  - STOCK ISLAND



73

Bernstein Park, 3 inches sea level rise
(2030 Low Scenario)
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Bernstein Park, 24 inches sea level rise
(2060 High Scenario)
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Public Works project

http://2.bp.blogspot.com/-1HghKnfGv08/U7vqNsX6DOI/AAAAAAAAu3U/kMmLPl_Yljo/s1600/20140626_091001.jpg
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Bernstein Park, 24 inches sea level rise
(2060 High Scenario, after fill elevation)
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Conch Key Fire Station, 3 inches sea level rise
(2030 Low Scenario)
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Conch Key Fire Station, 9 inches sea level rise
(2060 Low Scenario)
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Conch Key Fire Station, 24 inches sea level rise
(2060 High Scenario)
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Key Largo Government Center, 3 inches sea level rise
(2030 Low Scenario)
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KEY LARGO GOVT CENTER, 24 inches sea level rise
(2060 High Scenario)
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ELECTRICAL INFRASTRUCTURE

Flooded electrical substation
Tewkesbury, England
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ELECTRICAL INFRASTRUCTURE

1.

2.
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TECHNICAL RECAP
1. Florida Keys are clearly vulnerable 

2. Roads

3. Lower and Middle Keys 

4. Impacts to other infrastructure 

5. Wilma-like event
twice a year by 2060

6. adaptation planning 
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HUMAN HABITAT



86

Human living areas impacted by tidal flooding
2 feet of sea level rise, 2060*

Rank County County population
displaced

1. Tyrell, NC 45%
2. Hyde, NC 42%
3. Monroe, FL 36%
4. Dare, NC 21%
5. Currituck, NC 20%

*National-scale analysis of over 300 coastal counties
Matthew Hauer, Applied Demography 
Program, University of Georgia

Land that’s dry now that 
will go under water by 
2060 in relation to the 

number of people living 
there
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WHAT COULD THIS MEAN?

http://activerain.trulia.com/image_store/uploads/3/9/8/6/1/ar117798897116893.jpg
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DECISION MAKING PARADIGM SHIFT

PROJECT PLANNING-
Addressing Priority Vulnerabilities, 

Budget Implications (New Cost 
Considerations), 

Departmental Collaboration
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NEAR TERM ACTION:
ENHANCED INFORMATION

1. Create database 

2. Digital building footprints 

a)
b)
c)
d)
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NEAR TERM ACTIONS:
SUGGESTIONS FOR ENHANCED INFORMATION

3. 

–

–
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MOBILE LIDAR “POINT CLOUD”

http://static.panoramio.com/photos/large/54282010.jpg
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STOCK ISLAND FIRE STATION (KEY WEST)
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STOCK ISLAND FIRE STATION (KEY WEST)
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KEY WEST AIRPORT
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KEY WEST 
AIRPORT



 Original bulbs 75.9 kw/day
–$3044 cost – 10 years

 LED bulbs 12.65 kw/day
–$507 cost – 10 years

 Total Savings 10 years $19,238


 72% energy savings


 68% energy savings

LED Runway 
Lights

Terminal: A/C and  
Lighting Timing

Key West Sustainability 
Award

Security Checkpoint 
Lighting
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PUBLIC OUTREACH AND EDUCATION
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EVENTS

1. Commission Sea Level Rise Workshop 9/3/14 
2. Planning And Legal Sea Level Rise Issues

Workshop 9/12/14

COMMUNITY MODELING – see next slide
• October 9th     Community Modeling Workshop #1- KEY LARGO
• November 5th  Community Modeling Workshop #2-KEY LARGO
• December 9th Community Modeling Workshop #3- KEY LARGO

SUSTAINABILITY GOAL DEVELOPMENT WORKSHOPS 
Additional Community Modeling Workshops
Draft Plan Presentation To Public And Bocc Early Winter

HOW TO ENGAGE:
• Greenkeys.info
• http://greenkeys.mindmixer.com/
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Date Topic 
THURSDAY 

OCTOBER 9TH 

 5:30 p.m. – 8:30 p.m.

 

#1. Identifying Sea Level Rise Risks to   
        Homes & Businesses  in Key Largo

WEDNESDAY 
NOVEMBER 5TH 

 5:30 p.m. – 8:30 p.m.

 

#2. What We Can Do to Prepare our  
      Homes & Businesses in Key Largo 

TUESDAY 
DECEMBER 9TH 

 5:30 p.m. – 8:30 p.m.

#3.  What Will It Cost to Prepare?   
         What are the Benefits?

 
The map to the right shows the 
projected effects of sea level rise at 24” 
in Key Largo. Come to the workshop 
series and learn what is predicted for 
your street and neighborhood, what 
you can do to prepare, and what are the 
costs versus benefits.          

 

 

 

WORKSHOP SERIES FOR RESIDENTS AND BUSINESSES 
PREPARING FOR SEA LEVEL RISE IN KEY LARGO 

 Murray Nelson Government Center, 102050 Overseas Highway, Key Largo

KEY LARGO WORKSHOPS
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QUESTIONS?
RHONDA (305) 453-8774
Haag-rhonda@monroecounty-fl.gov
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