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Presentation Overview: 
 

ÅWhat is coastal resilience? 
 
ÅObjectives of the Resilient 

Community Partnership  
 
ÅCharacterizing risks for 

extreme heat and flooding 
 
ÅMinimizing risks through 

adaptation and mitigation 
 
ÅResponsibilities for 

adaptation and mitigation 
 



GOAL: To help communities undertake the necessary 
planning to enhance their capacity to become resilient 
to coastal hazards  
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Coastal resilience planning ƛǎ Χάanticipatory, 
conscious, and intentional in its outlook*έ 
 

ϝ¢ƛƳƻǘƘȅ .ŜŀǘƭŜȅΣ άtƭŀƴƴƛƴƎ ŦƻǊ /ƻŀǎǘŀƭ wŜǎƛƭƛŜƴŎŜΥ .Ŝǎǘ tǊŀŎǘƛŎŜǎ ŦƻǊ /ŀƭŀƳƛǘƻǳǎ ¢ƛƳŜǎΣέ нллф 



 

Scope of Project 
Å 20 Years 
 

Å Extreme Heat 
 

Å Flooding caused by: 
Å Hurricanes 
Å Tropical Storms 
ÅbƻǊΩŜŀǎǘŜǊǎ 
Å Extreme Tides 
Å Sea Level Rise 
Å Heavy Precipitation Events 
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Steps to Date ς  
 

ÅInventoried community infrastructure, assets, and values 
ÅJune workshop collected resident and stakeholder data 
ÅData analysis and risk characterization 
ÅPast history, recent history, and future trends 

 
 

 



(Past History) 

Indicates areas of high, moderate, low risk based on an analysis 
of past flooding events 

 









FIRMs do not account for:  

ÅFuture conditions such as changes in storm 
climatology and sea level rise 

ÅShoreline erosion, wetland loss, subsidence  

ÅUpland development or topographic changes  

ÅDegradation or settlement of levees and floodwalls  

ÅThe effects of multiple storm events  

 

  One map will not suffice 



(Present History) 
 

 
 

ÅBased on feedback from first public workshop 
 
ÅDepicts average extent of flooding as recorded by YOU 

 
ÅMainly depicts recent events such as Snowstorm Jonas 

and the October 2015 storm 
 
ÅMore marsh-side flooding reported as compared to      

Bay-side flooding 
 
ÅSufficient data to build a flood contour line for marsh side 



Flood Contour Map:  Intersection of 
Slaughter Beach Road and Bay Avenue 

Dark Blue Line = Average extent of flood risk from marsh side, based on recent events.  Light 
Blue Line will be discussed shortly.  Blue X = locations of Bay flooding based on recent events. 
 
   



University of Delaware 
Project 

 
Å Installed water sensors 

at key points in Town 
this week 

 
Å Minimum of one year 

of data gathering 
 

Å Project will aid 
understanding of 
marsh hydrodynamics  

 



0

5

10

15

20

25

P
re

ci
p

ita
tio

n
 (

in
c
h

e
s
) 

Delaware Statewide Autumn (SON) Precipitation 1895 - 2012 

¦ǇǿŀǊŘ ǘǊŜƴŘ ƛƴ ŀǳǘǳƳƴ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǎƛƴŎŜ муфрΧΦ  ҌлΦнтέκ ŘŜŎŀŘŜ 

Source: Dr. Dan Leathers, Delaware State Climatologist 

(Future Trends) 



Annual precipitation is projected to increase 

The increases are primarily in winter and fall.  Little to 
no change in the average # of dry days is expected, 
meaning there will be greater precipitation intensity. 

Source: Dr. Katharine Hayhoe, et al 



Local sea levels are rising at twice the 
global average  

Global rate = 1.7 mm/yr  
Lewes, DE rate = 3.41 mm/yr 



The rate of sea level rise is very likely to 
accelerate in the future 

4.9 ft 

3.3 ft 

1.6 ft  

1 ft SLR 



Sea Level Rise will exacerbate risks and impacts 
from flooding and storm surge 

Nuisance Flooding 

Heavy 
precipitation 
events 
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Flood Contour Map:  Intersection of 
Slaughter Beach Road and Bay Avenue 

Dark Blue Line = Average extent of flood risk from the marsh, based on recent events.  Light Blue 
Line = 1 ft of sea level rise added to flood line on marsh side.  Blue X = locations of Bay flooding 



Flood Contour Map: South End of Slaughter Beach 

Dark Blue Line = Average extent of flood risk from the marsh, based on recent events.  Light Blue 
Line = 1 ft of sea level rise added to flood line on marsh side.  Blue X = locations of Bay flooding 



Flood Contour Map: Central Bay Avenue 

Dark Blue Line = Average extent of flood risk from the marsh, based on recent events.  Light Blue 
Line = 1 ft of sea level rise added to flood line on marsh side.  Blue X = locations of Bay flooding 



Flood Contour Map: North Bay Avenue 

Dark Blue Line = Average extent of flood risk from the marsh, based on recent events.  Light Blue 
Line = 1 ft of sea level rise added to flood line on marsh side.  Blue X = locations of Bay flooding 



Flood Contour Map: Bay Avenue to Cedar Beach Road 

Dark Blue Line = Average extent of flood risk from the marsh, based on recent events.  Light Blue 
Line = 1 ft of sea level rise added to flood line on marsh side.  Blue X = locations of Bay flooding 



Average temperatures are increasing in Delaware 
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Statewide Mean Annual Temperature 1895 - 2012 

Source: Dr. Dan Leathers, Delaware State Climatologist 

+0.2oF per decade in every season but Fall 

[ŜǘΩǎ ¢ŀƭƪ IŜŀǘΧ 



Source: Dr. Katharine Hayhoe, et al 

SUMMER (JUN-JUL-AUG) 



ΧƳƻǊŜ ŜȄǘǊŜƳŜƭȅ Ƙƻǘ Řŀȅǎ ŀǊŜ ǇǊƻƧŜŎǘŜŘ ƛƴ ǎǳƳƳŜǊ 

Source: Dr. Katharine Hayhoe, et al 



2015 

25 Days Above 

90° 



2016 

24 Days Above 

90° 

 

10 Days Above 

95° 

 

1 Day Above 

100° 

Source: Dr. Katharine Hayhoe, et al 



2039 PROJECTED 

45 Days Above 

90° 

 

15 Days Above 

95° 

 

3 Days Above 

100° 

Source: Dr. Katharine Hayhoe, et al 



Have you or anyone you know been impacted by 
excessive heat in Slaughter Beach?  

62% 

38% 

Yes

No



Adaptation and Mitigation Options Fall 
Into 4 Main Categories 

Protect 
Accommodate 

Avoid 

Retreat 
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!ƴŘ ŀǊŜ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ŘƛŦŦŜǊŜƴǘ ǿŀȅǎΧ 

ÅComprehensive Plan updates 
ÅTown codes and ordinances 
ÅZoning designations 
ÅDesign and engineering projects 
ÅάDǊŜȅέ ŀƴŘ άDǊŜŜƴέ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 

ÅOutreach and education 
ÅChanges in behavior 

 

Some examples ŦƻƭƭƻǿΧΦ 
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ÅNortherly transport of sediment at Slaughter Beach leads to loss of 

sand at the southern end and accretion of sand at the northern end 
 
 
 

Protect Beach Nourishment 

ÅDunes and beach grass provide 
effective protection from waves 
and storm surge 
 
ÅStructures built too closely to 

the shoreline: 
ÅUndermine dune stability  
ÅInhibit landward movement 

of dune in response to sea 
level rise  

 



Protect 

Å{ƭŀǳƎƘǘŜǊ .ŜŀŎƘΩǎ beach and dunes have been a state-
maintained dune system since the 1970s 
ÅState funding for beach nourishment is limited and often fully 

utilized to meet cost sharing requirements for other projects 
ÅAbsent funding for large-scale projects, truck-hauled sand and 

beach grass can fill in spots 
ÅGood dune stewardship will help protect existing dunes 

 
 

Beach bƻǳǊƛǎƘƳŜƴǘ ŎƻƴǘΧ 



Protect Protect Flood barriers 

Property owners can 
create barriers that 
help keep water out 



Protect Flood barriers 

ÅBerms and floodwalls 
offer protection but at a 
higher cost 
 

ÅPeriodic maintenance  
required 
 

ÅLocal drainage can be 
affected   
 

ÅAvoid designs and 
practices that benefit one 
property at the expense 
of another 



Protect/Accommodate Construction & Weatherization 

ÅMore protective construction 
standards  

ÅEnergy audits 
ÅModernization of cooling and 

heating systems 
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Protect Accommodate Elevate Homes and Buildings 

 

ÅKnown as 

freeboard, it 

provides a safety 

margin 

 

ÅTown ordinance 

of 1 foot above 

Base Flood 

Elevation (BFE) 

 

ÅLowers cost of 

flood insurance 

 
 
  Freeboard = no damage 

No freeboard = damage 



 

Accommodate Elevate Homes and Buildings 



Accommodate Elevate and Secure Utilities 

Minimize 
debris, safety 
risks, and 
collateral 
damage by 
elevating and 
securing units 
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Accommodate Elevate Roads 

ÅElevating critical evacuation routes based on sea level rise 
supports public safety 
ÅOptions include adding a few inches of asphalt to existing 

roadbed or constructing a viaduct 
ÅImportant risk, cost, and engineering considerations 
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Rt54 East in Fenwick Island needed a viaduct constructed 
over wetlands because raising the roadbed would create 

adjacent wetland impacts 

Cost = 
$16M in 
2001 

Accommodate Elevate Roads 


