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Presentation Overview:

AWhat is coastal resilience?

A Objectives of the Resilient
Community Partnership

A Characterizing risks for
extreme heat and flooding

A Minimizing risks through
adaptation and mitigation

A Responsibilities for
adaptation and mitigation




Resilient Community Partnership

GOAL To help communities undertake the necessary

planning to enhance their capacity to becomssilient
to coastal hazards
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BOUNCING BACK

CoastalesilienceplanningA a an¥cipatory,
conscious, and intentional in iwsitlook*e
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Scope of Project ——

Resilient Community Partnership

— — - ——

A Extreme Heat

T I-HRPPAN: \
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A 20 Years ——

A Flooding causedby — . & = N\ o

A Hurricanes N s R
A Tropical Storms — o — A=A Some——1y
Ab2NRSIal— - —-—==—"==4
A Extreme Tides  mwowmumse mmmmme

A SealevelRise

A HeavyPrecipitation Events
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Resilient Community Partnership

Steps to Date

A Inventoried community infrastructure, assets, and value
A June workshop collected resident and stakeholder data
A Data analysis and risk characterization

A Past history, recent history, and future trends




(Past History)
FEMA Flood Insurance Rate Map (FIRM)
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Profile of FEMA Flood Insurance Rate Map (FIRM)
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FIRMs do not accoumbr:

A Future conditions such as changes in storm
climatology and sea level rise

A Shorelineerosion, wetland lossubsidence
A Uplanddevelopment or topographichanges
A Degradatioror settlement of levees anffioodwalls

A Theeffects of multiple stormevents

One map will not suffice



(Present History)

Flood Contour Mapping

A Based on feedback from first public workshop
A Depicts average extent of flooding as recorded by YOU

A Mainly depicts recent events such as Snowstorm Jona:
and the October 2015 storm

A More marshside flooding reported as compared to
Bayside flooding

A Sufficient data to build a flood contour line for marsh sic



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. L
Blue Line will be discussed shortly. B¥ue locations of Beélooding based on recent events.




University of Delawarst
Project

A Installed water sensorsd
at key points in Town
this week

A Minimum of one year
of data gathering

A Project will aid
understanding of
marsh hydrodynamics




(Future Trends)  climate Trends
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Delaware Statewide Autumn (SON) Precipitation 182512

25

Precipitation (inches)

Source: Dr. Dan Leathers, Delaware State Climatologist



Annual precipitation Is projected to increase

30% Annual Precipitation Change (%)

O Lower Scenario [0 Higher Scenario
20%
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0%

-10%
2020-2039 2040-2059 2080-2099
(near century) (mid-century) (late century)

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




Meters

Local sea levels are rising at twice the
global average
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The rate of sea level rise Is very likely to

accelerate in the future

Sea Level Rise Above 2000 {m)

1.5

DNREC Sea Level Rise Scenarios
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Sea Level Rise will exacerbate risks and impac
from flooding and storm surge

Major Hurricane History

Data from 1949 in the Pacific, from 1851 in the Atlantic

Nuisance Flooding

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

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




Flood Contour Map: South End of Slaughter Bea

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




Flood Contour Map: Central Bay Avenue

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




Dark Blue Line = Average extenflobd risk from the marsh, based on recent eventgyht Blue
Line= 1ft of sea level rise added to flood line on marsh side. Blue X = |locations of Bay flo




Flood Contour Map Bay Avenue to Cedar Beach

Dark Blue Line = Average extenflobd risk from the marsh, based on recent eventgyht Blue
Line= 1ft of sea level rise added to flood line on marsh side. Blue X = |locations of Bay flo
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Average temperatures are increasing in Delawa
Statewide Mean Annual Temperature 1892012
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Summer Average Temperature (oF)

EICMIP5 RCP 4.5 M CMIPS RCP 8.5

1981-2010 2020-2039 2040-2059 2080-2099

SUMMER (JUN-JUL-AUG)

Source: Dr. Katharine Hayhoe, et al
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Days with Maximum Temperature >95°F
100

@ Lower Scenario

M Higher Scenario

1981-2010 2020-2039 2040-2059 2080-2099
(historical) (near century) (mid-century) (late century)

Source: Dr. Katharine Hayhoe, et al
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2039 PROJECTED
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Haveyou or anyone you know been impacted by
excessive heat in Slaughter Beach?

mYes
E No




Adaptation and Mitigation Options Fall
Into 4 Main Categories

Accommodate

Retrea
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YR I NB AYLX SYSYUSR
A Comprehensive Plan updates
A Town codes and ordinances
A Zoning designations
A Design and engineering projects
AGDNBé&é¢ | YR GODNBSYE¢ AYVT
A Outreach and education |
A Changes in behavior

Someexamplest 2 f f 2



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.clker.com/clipart-curved-road-1.html&bvm=bv.134495766,d.cWw&psig=AFQjCNHmea_-oO9btLahLERAb9Hdd4THhg&ust=1475611118131660

Protect

BeachNourishment

A Dunes and beach grass provide
effective protection from waves
and stormsurge

A Structures built too closely to
the shoreline:
A Undermine dune stability
A Inhibit landward movement|
of dune in response to sea
level rise

A Northerly transport of sediment at Slaughter Beach leads to loss
sand at the southern end and accretion of sand at the northern e



Protect . ‘Beachh 2 dzNA A KY Sy |

A{ t I dz3 K (i DéEch. atkdldih&shave been a state
malntalneddunesystem since the 1970s

A Statefunding for beach nourishmeims limited and often fully
utilized to meet cost sharing requirements for other projects

A Absent funding for largscale projectstruck-hauled sand and
beach grass can fill in spots

A Good dune stewardship will help protect existing dunes



Protect

Flood barriers

Property owners can
create barriers that
help keep water out




PROIEC N ot o @ s o0 Flood barriers

_ = A Berms and floodwalls
| offer protection but at a
higher cost

A Periodic maintenance
required

A Local drainage can be
| affected

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



A More protective construction
standards

A Energyaudits

A Modernization of cooling and
heating systems

»
N—

Common air leaks in the home

Weatherization
Works
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Accommodate

Elevate Homes and Buildings

S S A Known as

| freeboard, it
provides a safety
margin

o

A Town ordinance
of 1 foot above
Base Flood
Elevation (BFE)

A Lowers cost of
flood Insurance

No freeboard = damage

Freeboard = no damage



Accommodate . Elevate Homes and Buildings

Lowest Floor Elevation Relative to BFE

+4

+3

+2

+1

BFE

Tz 66% savings over at-BFE premium

69% ,
WMWM 62% : z::: ZE
6//3//0///////////////////////////////////////////////////////////////% 47%
0
{/{{{/////////////////////////////////////////////////////////A 24%
{/{{//////////////////////////////////////////////////////M 0%
$- $2,000 $4,000 $6,000 $8,000 $10,000

Annual Premium

Note: Annual premiums calculated using the NFIP Flood Insurance Manual, October 3, 2013, for a one-story

single-family home with no basement, no enclosure, and full replacement coverage. Premiums are
based on the maximum available coverage of building coverage of $250,000 for building and
$100,000 for contents coverage. Zone V building is assumed to be free of obstructions.



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

Elevate Roads

A Elevating critical evacuation routes based on sea level rise

supports public safety

A Options include adding a few inches of asphalt to existing

roadbed or constructing a viaduct

A Important risk, cost, and engineering considerations

2015 State Strategies
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State of Delaware
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Accommodate Elevate Roads

Rt54 Easin Fenwick Island needexdviaductconstructed
overwetlands because raising the roadbed would create
adjacent wetland impacts

Cost =
$16M in
2001



