
Click to edit Master title style 

Click to edit Master subtitle style 
Daytona Beach 

May 22, 2015 

 
Thomas Ruppert 

Coastal Planning Specialist 

Sea-Level Rise: Science, Legal 
Issues, and Adaptation for 
Florida Local Governments 



Overview 

ÅThe Facts and Science of Sea-Level Rise (SLR) 

ÅThe Physical Impacts of SLR 

ÅThe Legal and Financial Implications for Local 
Governments 

ÅAdapting to SLR 
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The Facts and 
Science of Sea-

Level Rise (SLR)  



Sea Levels Rising: NOAA Tide Gauge Results 

 



Source: CSIRO, available at 

http://www.cmar.csiro.au/sealevel/sl_hist_intro.html 



Williams, S.J., K. Dodd, 

and K.K. Gohn. 1997. 

Coasts in Crisis, U.S. 

Geological Survey, 

Circular C-1075. 





SLR Predictions 

ÅUSACOE 
ï0.5-1.5 meters by 2100 (20 inches to 5 feet) 

ÅSE Florida Climate Compact 
ï2030: 3-7 inches 

ï2060: 9-24 inches 

ÅIPCC AR5 Report (2013) 
ï11 to 39 inches by 2100 

ÅNOAA 
ï1.6 feet to 6.6 feet by 2100 



Slide courtesy of Dr. Gary Mitchum, USF 



Slide courtesy of Dr. Gary Mitchum, USF 



Å                                Glacier in 1914 
 

 

 

 

 

                 Same Glacier 
                       in 2004 

 

 

tƘƻǘƻǎ ŦǊƻƳ ά²ƻǊƭŘ ±ƛŜǿ ƻŦ  

Dƭƻōŀƭ ²ŀǊƳƛƴƎέ 
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Figure 7.6: Greenland Ice Mass Loss  
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The Physical 
Impacts of SLR  



Effects on barrier islands 

Å Increased erosion 
Å More frequent breaching of 

barrier islands 
Å Sand-starved barrier  

islands migrate landward or 
lost 

Å More beach nourishment 
 



Effects on infrastructure 

Å Major pop. centers 
vulnerable and facilities on 
ǘƘŜ ǿŀǘŜǊΩǎ ŜŘƎŜ Ƴƻǎǘ 
vulnerable to SLR 

Å Buildings need to be 
hardened, elevated or 
moved 

Å Salt water stresses building 
materials, and 
hydrodynamic pressure from 
storm surges may 
undermine foundations 



Effects on water supply 
 

Å Increased saltwater intrusion into surficial 
aquifers Pensacola Bay, St. Johns River, south 
Florida most vulnerable  

Å SFWMD already spends millions of dollars a 
ȅŜŀǊ ǘƻ ǇǊŜǾŜƴǘ aƛŀƳƛΩǎ ŀǉǳƛŦŜǊ ŦǊƻƳ ōŜŎƻƳƛƴƎ 
brackish; need to spend more 

Å SLR of 6 inches or more = adaptation strategies 
including alternative water supplies and other 
advanced water management strategies 

Å Water and wastewater facilities at low 
elevations will be subject to more  
frequent flooding 

 



Effects on beaches 

Å Further increases in nourishment 
exacerbating existing sand deficits 

Å Increased need for sand from 
outside the US or from inland 
sand mines, greatly increasing 
costs 

Å Pressure to harden shorelines to 
protect structures, leading to 
likely loss of habitat for 
endangered species  
 
 
 



Effects on coastal flooding 

Å Increased coastal flooding. 
Å Increased risk to gravity-drained  

areas 
Å By 2040, 6 to 9 inches of sea- 

level rise likely to reduce the capacity of flood control 
systems by 70% in south Florida 

Å Storm  
surges  
penetrate  
further  
inland 
 





Effects on Coastal Flooding 

άΦ Φ Φ ƴǳƛǎŀƴŎŜ ŦƭƻƻŘƛƴƎ Φ Φ . 
has increased . . .between 
300 and 925 percent since 
the мфслǎέ  

--2014 bh!! ǎǘǳŘȅ ά{Ŝŀ [ŜǾŜƭ wƛǎŜ 
and Nuisance Flood Frequency 
/ƘŀƴƎŜǎ ŀǊƻǳƴŘ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎέ 
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The Legal and 
Financial 

Implications for 
Local Governments  



Repercussions of Physical Impacts 

Why this matters so much to Florida: 



PROPERTY VALUE AND ACREAGE AT RISK UNDER VARIOUS SLR SCENARIOS  
(MONROE COUNTY; 30M NED) 

 
SLR 

Scenario 

LOWER KEYS MIDDLE KEYS UPPER KEYS  FLORIDA KEYS 

PROPERTY VALUE AT RISK ACRES 
PROPERTY VALUE AT 

RISK 
ACRES PROPERTY VALUE AT RISK ACRES 

PROPERTY VALUE AT 

RISK 
ACRES 

IPCC 18cm $2,610,000,000 11,000 $753,000,000 4,430 $7,670,000,000 43,300 $11,000,000,000  58,800 

IPCC 35cm $8,790,000,000 49,400 $1,850,000,000 9,500 $8,040,000,000 47,500 $18,700,000,000  106,000 

IPCC 59cm $11,000,000,000 54,400 $2,610,000,000 11,200 $8,330,000,000 49,600 $21,900,000,000  115,000 

Rahmstorf  

100cm  $13,000,000,000 56,300 $3,530,000,000 12,600 $10,100,000,000 55,600 $26,700,000,000  124,000 

Rahmstorf  

140cm  $15,800,000,000 58,000 $6,040,000,000 17,300 $13,200,000,000 67,100 $35,100,000,000  142,000 

Note: Figures are rounded to 3 significant digits. Entries may not sum to totals due to rounding.  

Chris Bergh, TNC, 2009.  Florida Keys Sea Level Rise 2100 



Protect 



Accommodate 
 

Photo : Carlos Frey of the City of St. Pete 



Relocate 



ÅArmoring: Costs vary: $300-$4,000 per linear foot 
ïEst. for Punta Gorda: almost $382 million for 

bulkhead + $935 million for fill + $252 million for 
salary = $1.57 billion 

ïDOES NOT consider legal feasibility of backfilling PG to 
6 feet above current MHW 

ïTypical estimates for armoring cost DO NOT include 
cost for drainageτa very important and costly 
consideration 

ÅNourishmentΥ {ǘŀǘŜǿƛŘŜ ŦƻǊ офέ ƻŦ {[w--$6-$39 
billion; go to Bahamas for sand?  

ÅElevation: $58/sq. ft. for existing, single-story slab 
ïDoes not include impacts to roads/neighborhood 

Armor/Nourish. Costs 



April  

2010: 

 



ά¢ŀƪƛƴƎǎέ ƛƴ ǘƘŜ ¦Φ{Φ /ƻƴǎǘƛǘǳǘƛƻƴ 

άΦ Φ Φ ƴƻǊ ǎƘŀƭƭ ǇǊƛǾŀǘŜ ǇǊƻǇŜǊǘȅ ōŜ ǘŀƪŜƴ ŦƻǊ 
ǇǳōƭƛŎ ǳǎŜΣ ǿƛǘƘƻǳǘ Ƨǳǎǘ ŎƻƳǇŜƴǎŀǘƛƻƴΦέ 

29 



Trepanier Case 
ÅParking/driving on property after storm 

ÅBeach markers and driving  
moved landward 

ÅTrial court for County 

ÅAppellate Court: 
ïNeed proof of customary right 

ïNot self-evident that a  
customary right moves with  
the dry-sand beach 

ÅLOSS OF LATERAL ACESS 
 

 



Failure of the System ÅJordan et al. Case 






