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HOUSEKEEPING RULES

“ Please remain muted at all times unless you have a
qguestion.

“ Use the raised hand function or the chat box o ask
questions.

* Hold all questions until the end of each presentation.

“* When asking a question, please double check to make
sure you are not double muted.

% Enjoy the workshop!
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

Presenters

Kimberly Garvey — U.S. Army Corps of Engineers, Savannah District

Blair Holloway — National Oceanic and Atmospheric Administration, National Weather Service
Jared Lopes — U.S. Army Corps of Engineers, Savannah District

Idris Dobbs — U.S. Army Corps of Engineers, Jacksonville District

John McCombs — National Oceanic and Atmospheric Administration, Office of Coastal Management
Andrew Condon, Ph.D., P.E. — U.S. Army Corps of Engineers, Coastal Hydraulics Lab

Ashby Worley, CFM — The Nature Conservancy

Haydn Blaize — Georgia Department of Natural Resources, Environmental Protection Division
Doug Marcy — National Oceanic and Atmospheric Administration, Office of Coastal Management
Tashya Allen — National Oceanic and Atmospheric Administration, Office of Coastal Management
Jessica Brown, P.E. — University of Georgia Marine Extension and Georgia Sea Grant

Jennifer Kline — Georgia Department of Natural Resources, Coastal Resources Division
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

GEORGIA COASTAL FLOOD TRENDS AND EXPERIMENTAL COASTAL FLOOD EXTENT MAPS | ASSESS

OUTLINE

« NWS Charleston coastal flood
program

« Coastal flood trends at the Fort
Pulaski, GA tide gauge

* Introduce the recently released

. HW-80 looking toward Tybee Island - 10/27/2015
experlmentql coastal flood extent Fort Pulaski peak observed tide - 10.43 ft MLLW

maps
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

GEORGIA COASTAL FLOOD TRENDS AND EXPERIMENTAL COASTAL FLOOD EXTENT MAPS | ASSESS

NWS Charleston Coastal Flood Program

Limited coastal/tide gauge

Coverage qlong fhe GA Coqsnln r é Vidalia . 0 A » Switch Basemap
. O avannah Reset View
« Fort Pulaski (NOS) H S i e Y
o Meridian (USGS) i ignesville NWS Charleston Counties
. Fitzgerald s o Chatham
¢ St. Simons (USGS) Vg < Bryan
Lib
. Cumberland Island (USGS) X Wi B et
@1,ln ©
NWS Ofﬁce COVETGge e0 ¢ NWS Jacksonville Counties
* NWS Charleston: Savannah River = > $ vy et
II.O the A"qmqha Rlver Vzus¢§ R | ®  Esii HERE, Garmin, FAO, USGS, EPA, NPS (=11

« NWS Jacksonville: Altlamaha
River to the FL state line
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

GEORGIA COASTAL FLOOD TRENDS AND EXPERIMENTAL COASTAL FLOOD EXTENT MAPS | ASSESS

NWS Charleston Coastal Flood Program

Coastal flood program for the southeast GA coast is based on the
Fort Pulaski (NOS) tide gauge

éTo’raI Water Level (TWL) forecast is created at least twice each
ay

Coastal Flood Watch, Warning, Advisory decisions are made
based on the TWL forecast

Fort Pulaski tide gauge
Complete annual data back to 1936
Action stage: 9.2 ft MLLW
Minor flood stage: 9.5 ft MLLW
Moderate flood stage: 10.0 ft MLLW
Major flood stage: 10.5 ft MLLW

Coastal Flood Event Database
hitps://www.weather.gov/chs/coastalflood

Tue Wed Wed Thu Thu Fri Fri g Man
Mov 2 MNov3 Mov3 Mov4 Movd4 MNov5 Mov’5 Ng 8 MNov8
stemme(en] | VWL FOrecast
---- Graph Created (11:32PM Nov 5, 2021) —8— Observed —=— Forecast(issue o v 3)

|FPKG1(pIotting HMIRP) "Gage 0" Datum: 0 | |Ob5|arvations courtesy of NOAA National Ocean Service

o]

— Vidalia » Switch Basemap
- (©] O o0 % '
savannah ew
o o) o (63 Reset View
& o @ Fort :E;lewa@ o
0 © Fort Pulaski
o NOS Tide Gauge
Fitzgerald
o
FORT PULASKI TIDE GAGE (IN MLLW)
o Universal Time (UTC)
3Z 152 3Z 152 3Z 152 3Z 152 3Z 152 3Z 152 3Z
Nov 3 MNowv 3 MNov 4 MNov 4 MNov 5 Mov 5 Mov & Nov & Mov 7 Nov 7 MNov 8 Nov B Nov 9
T T e o (R
14 <| Latest observed value: 824 ft at11:12 PM E
13 - EDT 5-Nov-2021. Flood Stage is 9.5 ft g :
Becord: 1226
12
11
10
S g °
= B
oo Valdosta 5 7
L o 2 5
b = F 44
.4 ) 3 3 - Y
; 5" science rr.rrrn.y’u 2 ‘PA. NPS -y
1
0 -
o] ! me"
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Fort Pulaski, GA Tide Events by Year (9.2 ft MLLW or higher)

Total tides of 9.2 ft MLLW or higher
1936-1998: 104
2019-2021: 101
~44% (187/426) of all events have occurred 2015-2021
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~43% (185/426) of all events occurred September-November
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Fort Pulaski, GA 9.2 ft MLLW Tide Events by Month
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Fort Pulaski, GA Tide Events by Year (9.5 ft MLLW or higher)

Total tides of 9.5 ft MLLW or higher
e 1936-2005: 37
 2019-2021: 37

~56% (75/133) of all events have occurred 2015-2021
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Fort Pulaski, GA 9.5 ft MLLW Tide Events by Month 8

27
* ~50% (66/133) of all events occurred September-November 2
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Fort Pulaski, GA Tide Events by Year (10.0 ft MLLW or higher)

Total tides of 10.0 ft MLLW or higher
e 1936-2015: 8
e 2019-2021:8

~67% (14/21) of all events have occurred 2015-2021

1982-1991 1992-2001
1942-1951 1952-1961 1962-1971 1972-1981 0 events ber vear 0.2 events per year
0.1 events per year 0 events per year 0.1 events per year 0 events per year pery |
A
[ ) | | 1
1 1 1 1 1
00O00O0 000O00O
O AN NN ONDDDOAANMSTWNN ONDDO AN NS ONDDOAANNMSTWN ONDIDOAANNSTEWNMONNDOTANNMSTE ONOOD O
S g g g g T TTTTNDODNDND DN NDNDWNWMOOOOOOOOOONNNSNNSNINSNNNNNNNODOGODODOO0OWOWOWWOODDDDOOO OO O OO
[e)Ie) ) Ie) o) INe) o) RNe) BNe) NNe) BNe) Re) RNe) Ne)Ie)Re) liNe) lie) o) Iie) Be) Iie) B o) B e) Ie) B e) B e) B e) B e) Be) B e) B e) Bile) B e) B ) B o) B e ) B ) B @) ] (<)1) e I« ) I o) N e) e ) Ie) e )N« ) e ) I e) o) B e) I o) e ) BN o) B e) B o) I o) B @ B @]
R I B IR B IR O o I O B O o R O o TR O e T O AR O IO O o TR O o O e O o IO O IO O e IO O o IO R e O R o T R R R O R IO R O O T o R O R R R R o R e A O o TR B R B o IR @V AR N

2002-2011

0.2 events per year

A

2002
2003
2004
2005
2006
2007

o
o
o
o

2008
2009
2010

o
o
o

2011

2012-2021

9

1.4 events per year

A

2012

2013

2014

2015

2016

— W

2017

2018

2019

2020
2021



- o o 3 c 2

—h

w ~+ S5 0O < m

Fort Pulaski, GA 10.0 ft MLLW Tide Events by Month

~62% (13/21) of all events occurred September-November
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GEORGIA COASTAL FLOOD TRENDS AND EXPERIMENTAL COASTAL FLOOD EXTENT MAPS | ASSESS

Experimental Coastal Flood Extent Maps

Purpose is to provide partners with a _f/vvam}ms\_
visualization of potential coastal flood extent ey “\V\\
\ Vidali
Created by NOAA Office for Coastal (
Management \\
\\ Fitzgerald
Albany )
Based on digital elevation data and NWS \
defined coastal flood thresholds at coastal \ -
gauge locations \
\\Vildosm
Only highlights wet vs. not wet \N\\aﬁ/m@r\ \5\

Experimental Potential Coastal Flood Extent Maps (How to use this information?)

[] Low-lying Areas [ Minor Extent [J Moderate Extent Major Extent | Major +1 Ft Extent [] Major +2 Ft Extent [ Major +3 Ft Extent

Does not provide depth iy

00 02 04 06 08 1.0
Note:The potential coastal flood extent overlays illustrate the extent of potential stillwater flooding at a flood category threshold, not the
depth. The layers do not account for the effects of wind, rainfall, wave action, erosion, subsidence, or future construction.

Not a forecast of flood extent

COASTAL RESILIENCE WORKSHOP
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GEORGIA COASTAL FLOOD TRENDS AND EXPERIMENTAL COASTAL FLOOD EXTENT MAPS | ASSESS

Experimental Coastal Flood Extent Maps

Minor, Moderate, Major flood stage thresholds
determined by NWS offices for each gage location

Layers indicate wet or dry areas due to the
threshold level of flooding

Dry Cross-section view

Yellow areas indicate low lying areas where
rain/fresh water can be trapped and salt water can

reach through storm drains Major

Moderate

Uses a still water assumption (no waves/wave LN\ Minor
setup)

Gage Elevation

The layers do not account for the effects of wind, Low lying area/ Digital Elevation

storm drains

rainfall, wave action, erosion, subsidence, or future Wet
construction

hitps://www.weather.gov/erh/coastalflood

GEORGIA SILVER JACKETS ’ COASTAL RESILIENCE WORKSHOP
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ASSESS | COMMUNICATE

SOUTH ATLANTIC COASTAL STUDY (SACS)
TIER 1 RISK ASSESSMENT

PRESENTED BY JARED M. LOPES, WATER RESOURCES PLANNER
U.S. ARMY CORPS OF ENGINEERS | SAVANNAH DISTRICT

Jared.M.Lopes@usace.army.mil

Bl
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 1 RISK ASSESSMENT| ASSESS AND COMMUNICATE

PRESENTATION OUTLINE

A. Overview of the SACS Tier 1 Risk

Assessment
B. Tool Demonstration
C. Learn More / Questions

Tier 1 RISK ASSESSMENT

A regional-level analysis of potential flooding risk in
coastal areas (South Atlantic and Gulf Coast
shorelines, including the territories of Puerto Rico and
the U.S. Virgin Island)

e
Y

o =7y fongzps b L d
o
Y b 3 0
b :
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER T ASSESSMENT| ASSESS AND COMMUNICATE

@ SACS TIER 1 RISK ASSESSMENT - OVERVIEW

=Developed by: : USACE; methodology consistent with analysis and data employed
in the North Atlantic Coast Comprehensive Study (NACCS)

=What it Does: Provides consistent regional assessment of coastal storm hazards and
potential risk caused by storm surge inundation and seal-level rise (SLR) across
USACE South Atlantic Division boundaries

=Access: https://data-sacs.opendata.arcgis.com/ | https://www.sad.usace.army.mil/SACS/

=Input: National-level data sets

=Qutput: Composite Risk Index = Composite Exposure Index x Hazard

Note: Hazard is defined as annual exceedance probability (AEP) of a flooding hazard
=Date Published/Update: 2019

=Additional Software/Hardware Requirements: Google Chrome, Microsoft Edge
=Special Permissions Needed: None

=Caveats? Tier 1 does not consider additional coastal hazards (e.g., erosion, wave attack,
compound flooding)

GEORGIA SILVER JACKETS ; ‘ COASTAL RESILIENCE WORKSHOP
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SACS TIER 1 RISK ASSESSMENT| ASSESS AND COMMUNICATE

SACS TIER 1 RISK ASSESSMENT - OVERVIEW

COMPOSITE RISK INDEX = COMPOSITE EXPOSURE

e m-|
a1 INDEX x HAZARD
Exposure Defined: Composite Exposure Index (CEl)
A sum of 3 independent, weighted exposure indices:
st 8 Population and Exposure Index (60% weighting):
) Population density: number of persons within an aerial extent across the study area
P e v Infrastructure: critical infrastructure that supports the population and communities
Exposure Index (60% of CEIl) 4 Exposure Index (30% of CEl)
== - . € |composite Exposure . .
i | Index (CEI) Environmental and Cultural Resources Exposure Index (30% weighting):
Important habitat and cultural resources listed in the National Register of Historic Places
(NRHP) that would be affected by storm surge
Social Vulnerability Exposure Index (10% weighting):
Characterization includes certain segments of the population that may have more
e difficulty preparing for and responding to coastal flood events (CDC SVI)
- High
B Low

JaA,
oy
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 1 RISK ASSESSMENT| ASSESS AND COMMUNICATE

@ SACS TIER 1 RISK ASSESSMENT - OVERVIEW

COMPOSITE RISK INDEX = COMPOSITE EXPOSURE INDEX x
HAZARD

Future Combined Hazard
3 ft. of Sea Level Rise added to the 1% and 10% AEP events

223 - 5
S AAE— L,
£% (=
A\ e
3 7
T 4
N N/
't i e
g,
gy | 4
B,

Hazards

Cat 5 MOM
I 1% AEP Flood
I 10% AEP Flood

Existing and Future Flood Hazard
Assessment of coastal hazards caused by storm surge inundation and sea
level rise for the following water levels:

*10-percent Annual Exceedance Probability (AEP) water levels (10-year storm)
(Source: U.S. Army Engineer Research and Development Center Coastal and Hydraulics
Laboratory - ERDC/CHL)

*1% annual exceedance probability water levels (100-year storm) (Source: National
Flood Hazard Layer - NFHL)

> 3 feet of sea-level rise was added to the 1% and 10% AEP water levels to
simulate future flooding events given relative sea level rise (3 feet of SLR is
expected to occur in the next 50-100 years, based on the USACE Medium and
High SLR curves)

*Cat 5 Maximum of Maximum (MOM) hazard (Source: NOAA'’s Seq, Lake and
Overland Surges — SLOSH- model

<4,
ST

GEORGIA SILVER JACKETS *
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 1 RISK ASSESSMENT| ASSESS AND COMMUNICATE

@ SACS TIER 1 RISK ASSESSMENT - OVERVIEW

Existing Composite Risk Index] [ SR COMPOSITE RISK INDEX = COMPOSITE EXPOSURE INDEX x
N HAZARD

Potential Areas of Risk
The Composite Risk Index (CEl) and coastal flood inundation hazards were
combined to identify potential areas at risk

Jﬁm
. |tk —— Defines risk as function of probability of hazard occurrences (with 3 feet of sea
N = R\ Potential-Medium Risk level rise) and exposure (composite exposure index)
T Potential-Medium/High Risk
Future Composite Risk Index S| ma potential-High Risk
3 ft. of Sea Level Rise added to the 1% and 10% AEP events s>z uarre o . . . .

s, © [ Planning Reach *Future condition Composite Risk Index (bottom map) identfifies areas that could
see a potential increase in risk from coastal storms as a result of 3 feet of sea level
rise

w

s v
=i
RS e s
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 1 RISK ASSESSMENT| ASSESS AND COMMUNICATE

High Potential Storm Surge
Inundation Risk

Placelwithlexisting|highipotentialrisk
Placewithifuturel(With|SUR)|Righlpotentiallrisk

*Med/High potential risk used as cutoff for high risk places. Places
include Census Designated Places and Incorporated Places.

“InsetMa

i —! AL Whii;emarsh Island
o /%T\alahi‘fsland

[\ Iangton

1sle of Hope

Doqk Junction

»‘Fernandina Beach

Hardgeville 3}
Port Wentworthza
V22

Atlantic
Ocean

Census Places

Total Acres

No Sea Level Rise

With Sea level Rise

Change (Acres)

Percent Change

St. Simons

Brunswick

Legend
Place Centroid
>\ Planning Reach Boundary
" Place Boundary
Composite Risk Index Plus SLR
I Potential-Low Risk
Potential-Medium Risk
Potential-Medium/High Risk
I Potential-High Risk

(Acres) (Acres)

Savannah 69,501 6,568 9,711 3,143 A47.85%
St. Simons 11,208 4,036 5,037 1,001 24.80%
St. Marys 15,998 2,727 3,768 1,040 38.17%
Garden City 9,267 2,185 3,593 1,408 64.41%
Darien 15,378 2,789 2,803 14 0.50%
Georgetown 5,658 1,897 2,429 532 28.04%
Port Wentworth 10,520 1,343 2,338 995 74.09%
Whitemarsh Island 4,258 1,842 2,313 471 25.57%
Montgomery 3,894 1,739 1,998 259 14.89%
Brunswick 16,169 1,454 1,968 514 35.35%
Dock Junction 6,766 929 1,606 677 72.87%
Pooler 17,836 561 1,592 1,031 183.78%
Dutch Island 1,960 1,149 1,248 98 8.62%
Richmond Hill 10,460 750 1,120 370 49.33%
Wilmington Island 6,100 855 1,019 164 19.18%
Isle of Hope 1,459 424 669 246 57.78%
Kingsland 28,688 287 599 312 108.71%
Tybee Island 1,951 465 509 44 9.46%
Thunderbolt 1,020 402 489 87 21.64%
Country Club Estates 3,043 195 289 94 48.21%
Talahi Island 939 213 220 7 3.29%
Skidaway Island 11,436 83 87 4.82%
Vernonburg 269 0 65 65|e=

*Census places ranked from highest to lowest total area affected. Rows in blue

- highlight greatest percentage increase in affected area.

GEORGIA SILVER JACKETSE
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 1 RISK ASSESSMENT| ASSESS AND COMMUNICATE

" Port
Wentworth We ntwo rth

- R
sGarde n - s Garde n
City e " City 58

SEVENGER

White marsh e White marsh
Island d Island

Wilmington Wilmington
Is k& nd : X Iskandj” &

Legend

[/ Potential-Low Risk
Potential-Medium Risk
Potential-Medium/High Risk

[ potential-High Risk

ntgo mery Mo ntgo me ry 9%
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 1 RISK ASSESSMENT| ASSESS AND COMMUNICATE

APPLIED EXERCISES AND ACCESSING THE TOOL

Problem: Composite Risk Index -
Comparison between the existing
and future condition (+3’ SLR)
Example location: St Mary's, Georgia

Open the Tier 1 Risk Assessment ey
through the
SACS website:

https://www.sad.usace.army.mil/SACS/

Technical Study Products

There will be a total of 12 study products in this study. Information on each tec

hnical product will be provide:

Coastal Hazards System Geoportal

.
N

d here when available.

SACS Tier 1 Risk Assessment

Step 1: Open
the SACS
Geoportal

Step 2: Open
the SACS Tier 1
Risk Assessment

GEORGIA SILVER JACKETS ; ‘ COASTAL RESILIENCE WORKSHOP
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 1 RISK ASSESSMENT| ASSESS AND COMMUNICATE

Q APPLIED EXERCISE #1: COMPOSITE RISK INDEX

Use the “Composite Risk Index” tab to assess changes in projected flood
risks between the existing and future condition with SLR.

eAre ramnngite Risk Index Q Layers

Layers

hzar 1s Composite Risk Index lisk Ing
] omposie Kisk Index v

= Lege d ¥ Layers G | lasemap gallery b

[] composite Risk Index PR

| [] SACS Planning Reaches

r-d-

[J Composite Risk Index USVI Plus

..... g Hybrid Reference Layer (Local > SLR
———————
= o Composite Risk Index ~ SLR
. : - -'.'-"-Ilrlr""-q. -i! sublavers [l ODSCEEJ Composite Risk Plus SLR v
" . ) + )
e _l-r'-' . ".'“ﬂ!'.: Composite Risk Index CONUS ' Sublayers | Legend | Opacly
I'l-. :ll"-:-ll;'-l:ll- ._‘ ..l ! | ] . Potential Low Risk Composite Risk Index Plus SLR CONUS
_-;- ¢ '|_.-l" \ Potential Medium Risk B Potental Low Risk
e r r e i d Potential Medium/High Risk Potental Medium Risk
' i N . Potential Medium/High Risk
! . '; I|I [ |lH I| b . Fotential High Fisk ] B eotental High Risk
Step 1 Step 2 Step 3 . Si?p 4 o
Select “Risk Index Comparison” Once in the tab, click on Select the “"Composite Deselect the "Composite Risk
’ . ”
tab from top toolbar (Note: User “layers” under the Risk Index” layer from Index” layer and select the
. I . .
can use dropdown menu in map heading the menu Comec:slie Risk Index Plus
SLR"” from the menu

upper right-hand corner if screen
isn't wide enough to display)
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SACS TIER 1 RISK ASSESSMENT| ASSESS AND COMMUNICATE

APPLIED EXERCISE #1: COMPOSITE RISK INDEX

[ |
ogeo
condition

] A FECUTI
LR ,1.5" i 4";'_
= L
H“'_‘-l". fr d

14

,,,,,,,,,, 1

\;
3 ﬂl‘
=/ g

Assess coastal flooding risk projections between the existing and future

r'__.—_f"'.r 1;| :‘ E
Tt : -
T o+ o 8
o r "
e S 3 i
o "\-e— . -
i
- 14
it t
_"I-ﬂ': r 5
3
>
y
r
2

-y

i ".';
......
Composite RlSk Index CONUS T' : Composnte Risk Index Plus SLR CONUS
{ﬂ\“‘-u- B poental LowRisk | H“"—u—-ﬂ' B potential Low Risk
X : . # Potential Medium Risk g - ‘ y % - Potential Medium Risk
: :'i .' "X Poemial MedumAigh Risk i L i '-"1 5 E Potential Medium/High Risk

L % B roental High Risk 1 e k. T 1';.--’ B potential High Risk

;1 S - L1 . =y & J‘ o — -
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 1 RISK ASSESSMENT| ASSESS AND COMMUNICATE

APPLIED EXERCISE #2: RISK INDEX COMPARISON
Use the “Risk Index Comparison” tab to identify the primary drivers of risk

Infrastructure Population Exposure Index Combined Hazard Present

Composite Risk ndex Risk Index Comparison 50{ Compliant Tier 1 Data

oo i :
, : e N

Select “Risk Index
Comparison” tab.

Analyze which AEP hazard or exposure
indices are contributing towards the CRI.
Note: Population and Exposure Index is

weighted at 60%.

GEORGIA SILVER JACKETS {cBsg
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APPLIED EXERCISE #2: RISK INDEX COMPARISON

Use the “Risk Index Comparison” tab to identify the primary drivers of risk

Composite Risk ndex Risk Index Comparison 50{ Compliant Tier 1 Data

Select “Risk Index
Comparison” tab.

Analyze which AEP hazard or exposure

indices are contributing towards the CRI.

Note: Population and Exposure Index is
weighted at 60%.

ou are using a browser that is deprecated. Some parts of this appication may not work optimaly or at all in this browser. Support for this browser wil be discontinued in the future. Please use the latest versions of Google Chrome, Mozilla Firefox, Apple Safari, or MICr0SOft Edge. X g oo ooy oo o

Infrastructure Population Exposure Index Combined Hazard Present
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SACS TIER 1 RISK ASSESSMENT | ASSESS AND COMMUNICATE
(©) LEARN MORE

The South Atlantic Coastal Study (SACS) applies the Tier 1 Risk Assessment to
identify potential high-risk locations in the Main Report, Georgia Appendix, and
Georgia Focus Area Action Strategies (Chatham County, Glynn County)

Tier 1 GIS data layers can be downloaded from the geoportal to:
= Create high resolution maps
= Conduct additional analyses

Questions?

GEORGIA SILVER JACKETS * * COASTAL RESILIENCE WORKSHOP
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SOUTH ATLANTIC COASTAL STUDY (SACS)
TIER 2 ECONOMIC RISK ASSESSMENT (ERA)

PRESENTED BY IDRIS DOBBS, PLANNER
ECONOMICS BRANCH, JACKSONVILLE DISTRICT

Idris.L.Dobbs@usace.army.mil
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 2 ECONOMIC RISK ASSESSMENT (ERA) | ASSESS AND COMMUNICATE

SACS TIER 2 ERA - OVERVIEW

e
o 5

g

Developed by: USACE and utilizes FEMA’s HAZUS model for coastal storm
surge inundation

What it does:

= Estimates storm surge inundation risk to public and private property
and critical infrastructure

= Helps users to assess/understand the spatial distribution of storm surge
risk to economic development in the existing condition and future
condition (3 feet of sea level rise added to model)

= |ncludes all coastal and riverine areas within the zone of tidal influence
in GEORGIA and throughout the South Atlantic Division

Caveal? Tier 2 does not consider additional coastal hazards
(e.g., erosion, wave attack, compound flooding)

5 COASTAL RESILIENCE WORKSHOP
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 2 ECONOMIC RISK ASSESSMENT (ERA) | ASSESS AND COMMUNICATE

(A) SACS TIER 2 ERA - OVERVIEW

Input:
» National Structure Inventory (NSI)

= HAZUS (Level-1): North Carolina, South Carolina, Georgiq,
GEORGIA, Alabama, and Mississippi (CONUS)

= FAST (Flood Assessment Structure Tool): Puerto Rico
and U.S. Virgin Islands (OCONUS)

Output:

» Damages aggregated to the Census Place and Census Block
Level and expressed in Annual Expected Damages (AED)

= Consequences: $ damage, depreciated losses from 10, 50,
100, and 500-year return periods

= Risk: Expected Annual Damages (EAD) in any given year
(if consequence likelihoods and magnitudes are evenly
distributed over time)

Incorporating Sea Level Rise

Scenarios presented as a range
between low (existing conditions)
and high (future)

= Existing Conditions (low): no sea
level change included

= Future Conditions (high): sea level
change included

» CONUS: 3’ of sea levelrise
» OCONUS: 2.33' of sea level rise

GEORGIA SILVER JACKETS bl

5 COASTAL RESILIENCE WORKSHOP




INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 2 ECONOMIC RISK ASSESSMENT (ERA) | ASSESS AND COMMUNICATE

(A) SACS TIER 2 ERA - OVERVIEW

Relationship with Other SACS Products: Pairs with the SACS Measures
and Cost Library (MCL) to quantitatively assess the feasibility of coastal
risk management solutions/alternative plans to address storm surge
inundation risk

Access: Tier 2 ERA report and tools can be accessed through the SACS
website and SACS Geoportal (free and publicly accessible)

Date Published: Published in 2020 using FY18 values

Fu ture Condition Deprecieted Replacement Losses
Expected Annusl Damages

> 10,000,000

= 3,000,000 - 10,000,000
= 2,000,000 -5,000,000
> 500,000 - 2,000,000

= 100,000 - 500,000

0-100,000

o NE Existing Conditions tur ions s
Existing Conditions e EOnREEE ol ks Future Conditions

$84.486M = — .  $235937M

Expected Annual Damages Expected Annual Damages

Savannah / Tybee Island area ERA

ERA Dashboard  throygh SACS GIS
for Savannah,

V|<:|n|iy
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 2 ECONOMIC RISK ASSESSMENT (ERA) | ASSESS AND COMMUNICATE

(A)sSACS TIER 2 ERA — OVERVIEW/GEORGIA

State/Territory Name

Georgia v

nitontiead

Georgia:

= Existing Risk: $134
Million

= Future Risk: $383
Million

= Comparison of
highest risk census S s
places, counties,  SREEEEE S
and planning ; e )
reaches

throughout
Georgia

ational
h’lh}]f
ficfuge

n Sarunsr G=ueagnics SI0, 5 200 TomTam, © 2
ernanding Beach
Census Place Risk Rating  1-High ® 2-Med-High @ 3-Med @4-Low-Med @5-Low

Census Places with the Greatest Risk

@ Existing Risk @ Future Risk @ Risk Change

Existing Risk by Census Block
Risk Rating  # Census Blocks Acres Bxisting Risk

Future Risk by Census Block
RiskRating  # Census Blocks Acres Future Risk

1-High 4 6082 | $12931472 1-High 20 | 26954 | $78443350
2-Med-High 14 | 18569 | $19551.772 2-Med-High 49 | 47030 | $64754258
3-Med 56 | 46918 | $29447963 3-Med 168 69918 | $93.648922
4-Low-Med 242 || 104433 | $42033603 A-Low-Med 498 |Wl189965 | $87.623797
5-Low $29,720.948 5-Low $58922.110
Total 5006 1152309 $133.685.758 Total 5006 1152309 $383.392.437

'\2

o

Counties with the Greatest Risk
County  %ofExisting % of Future
Risk Risk

Focus Area
Brunswick / Glynn County

Focus_Area
Brunswick / Glynn County

$1IM
$24M M
em $12M s12M
a“&

@°“‘Q # %°“° <,=°‘Q

$46M
---

o \Y\oe

o\)\
w““

Existing Return Period Event Consequences by Focus_Area

ECDL10Yr ECDLSOYr ECDL100¥r ECDLS00Yr  Existing Risk

i 288,000 3784 | 110 19537 [§38.69 980
City of Savannah / Chatham County $72.644411

Future Return Pericd Event Consequences by Focus_Area
FCDL10Yr FCDLSOYr  FCDL100Y  FCDLSO0Yr  Future Risk

i 3,828 836 ,517  [$118.204,100
City of Savannah / Chatham County 198,735,209

GEORGIA SILVER JACKETS&
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 2 ECONOMIC RISK ASSESSMENT (ERA) | ASSESS AND COMMUNICATE

SACS TIER 2 ERA - OVERVIEW/GEORGIA COAST

Reach

Existing & Future Risk by County ¢ A ; 'A TR 3 L Beaufort’ *
County #Census  Aces Existing Risk Future Risk : - ‘. 3
Blocks - Existing Risk by Census Block

GA_05 : Georgia Coast v

. ’ 5 T : 3 - Pacs” GG
A P I H R h A Chatham 9ak0r $rze2088 $190,652247 CB sk Raing # Consus Blocks  Acres Existing Risk o 3 \ : d 5 -
q n n I n g ea C $133,683,550 $383,380,396 Glynn anes $38 9030 $118204,100 § 3 ; \ 4 AR

Existing Risk

Future Risk

w230

$9,047,954

$27,734354

1-High 4 6e2 | 128402

iton't lead

5 2-Med-High i8] 1859 | $19s51.772 Kland
G ° C t . 1125717 4992 Bryan 248 86,316 ss0322% $16071284 aad s | scone |EESEAR <
Liberty 2 |ilson sa617847 $14,531,720
[’ s 4-Low M 222 || woa433
e o rg I q o q S ° # Acres Impacted # Census Blocks Impacted R T, PR TR , 1:: led x:m
6 30 Total 4992 1125717 $133,683,550 $323,380,396 S S LI2XTTT YIRS
° ° ° | # Counties Impacted # Census Places Impacted
= Existing Risk: $134 M
g M
° Existing Maximum Surge Elevation per Return Period Event by County Future Maximum Surge Elevation per Return Period Event by County .
- F U 1. U re R I S k. 3 83 M (R if) Future Risk by Census Block
° Coxstal Shoreine EC10W ECSOW  EC100M  EC_S0OVT Coastal Shoreline  FC_10¥r  FC_50Y FC_100Y FC S00Yr A8 sk Rating | & Cansis Blocks ' Acmic Futwe Risk
Counties Counties f 1-High 20 | 269 | Sreasiso
H ° Mcintosh Ocesn 590 8.10 915 1130 Melntosh Oceen 890 1110 1215 1430 2-Med High 29 | armo | sedmsaxe
= Maximum surge elevation = = & & & m mmroom Do oo = =] o |
Giynn Ocean 570 7.80 836 1080 Glynn Ocesn 870 1080 1186 1390 A3 498 | 80,965 . |ENBTASRIN
Chatham Ocesn 610 840 959 1180 Chatham  Ocean 910 1140 1259 1480 o SEY0.069
rq n g es Camden Ocean 570 780 836 1050 Camden Ocean 870 1080 1186 13.50 ol HRE NI SR
Beyen Ocean 600 ao 945 1.60 Bryan Ocean 900 1130 1245 1460

= Existing: 5.7ft - 11.8 ft s o o

. Nahunta y
aF : an‘?‘
u F UtU re ° 8 7 ft —-— 1 4 8 fi Existing Risk Distribution by Population Center Future Risk Distribution by Population Centd LRV
° . ° Category Category
Rural Rural 5
$IM29.41%) g $1065..(27.87-) g A =)

Wocddine

= Highest risk places include
St Simons, Skidway Island,
Wilmington Island,
Savannah, and Brunswick,
etc.

Folkston
G Kavipldid

’__ Census Place )
$94M(70.)

Census Place
$27652M (72.13%)

Fetnandirla Beach

4

} )

1-High © 2-Med-High @ 3-Med ®4-Low-Med @ 5-Low

Montgomery St. Marys Tybee Island Georgetown

Census Place Risk Rating

s1sM

St. Simons Skidaway Island Wilmington Island Savannah Whitemarsh Island Brunswick
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE
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SACS TIER 2 ERA - HOW TO USE

Existing Condition Select the census blocks that define the spatial extent of the
Risk (EAD) problem. The existing condition and future condition EAD totals
update with the risk for the selected census blocks. This defines

the lower and upper bound of the risk for the problem area.

Future Condition Risk
(EAD with 2’-3’ of SLR)

Existing Conditions Existing Conditions uture Sea-Level Rise Conditions Future Conditions

$6.482M

$12.702M

E i Annual Damage

Xy

Existing Condition
Damages per AEP o P
event ($) d Census block
selection tools

= o Future Condition
’ Existing condition v ) Damages per AEP

economic risk by Future copaiion A event ($)
economic risk by
census block.

Y
ot AN R census block. Y 2 ,

i 7 0N 2 - e [ TG R PCE—
Annual Exceedance Probability (AEP): The percent chance a hazard of a certain magnitude or lesser will occur in any given year. Higher
magnitude events are associated with lower AEPs.
Damages (Consequences): The damages are the consequences expressed in dollars given the occurrence of an AEP event. These damages
represent the cost of replacing structure and content asset losses minus the depreciation of those assets.
Expected Annual Damages (EAD): The damages expressed as a monetary value that occur in any given year if all AEP event probabilities and
magnitudes were spread out equally over time. expense that would occur in any given year if monetary damages from all hazard probabilities
and magnitudes were spread out equally over time. This is not to imply that the same level of damages will happen every year ; some years could
see large impacts, other years could receive moderate impacts, while other years could see minimal to no impacts. EAD is a reflection of
economic risk and is linked to the NED (National Economic Development) account.

S
¥ oy
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS a2 ECONOMIC RISK ASSESSMENT (ERA) | ASSESS AND COMMUNICATE

SACS TIER 2 ERA - HOW TO USE

Step1: Clearly define problem/opportunity in

terms of:
Problem: Damages to property &

= Who, What, Where, Why, and How infrastructure adjacent to Goulds inlet from
storm surge , waves, and erosion

Step 2: Using Tier 2 ERA web app tools, select
census o
blocks that define the extent of the $1.373M

Expected Annual Damages

problem
Step 3: Record range of risk

= Risk between $1.4M (existing
condition/low range) - $3.7M (future &
condition/high range)

= Record range of consequences per
return period (user discretion)

Steps 4 - 6 : Continued with discussion of the
SACS MCL

GEORGIA SILVER JACKETS& 38 COASTAL RESILIENCE WORKSHOP
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SACS TIER 2 ECONOMIC RISK ASSESSMENT (ERA)| ASSESS AND COMMUNICATE

G THE TOOL

» Problem: Damages to property &
infrastructure adjacent to Goulds inlet
from storm surge , waves, and erosion

Open the Tier 2 Economic Risk Assessment
Report and Dashboard through the SACS
website and SACS Geoportal:

hitps://www.sad.usace.army.mil/SACS/ =————p-

Tier 1 Risk Assossment Tier 2 Economic Risk Assessment SAND More -

B8l  South Atlantic Coastal Study

SACS Geospatial Products

ide a comprehensive picture of coastal risk and vulnerability acro:

developed to answer specific qu

The Sou
area. Explore the various web mapping applications

th Atlantic Coastal Study consists of a variety of products to provi

(©) APPLIED EXERCISES AND ACCESSIN

Coastal Hazards System

Provides wave and water levels derived from
numerical modeling

Regional Sediment
Management (RSM)
Optimization Update

o ===
el L
202G

o ey s e

- |

Identifies and quantifies total contribution of
RSM principles to projects in the SACS study
area that support long-term coastal resiliency.

ptimization Update

Geoportal

-

.;’ ;

—

Study data and additional information of
various SACS products, including the Tier 1
and Tier 2 Risk Assessment, Environmental
Analysis. and more

Go to the Geoportal

SACS Tier 1 Risk Assessment

A regional-level analysis of potential flooding

risk in coastal areas

Go to the Tier 1 Risk Assessment

-
Sand Availability and Needs SACS Tier 2 Economic Risk
Determination (SAND) Assessment

Quantifies the need and availability of sand to
maintain sediment for current beach
nourishment projects within the SACS study
area through the next 40 years

View SAND Report

0 to the SAND Geoporta

TIER 2 ECONOMIC RISK IN SOUTHWEST FLORIDA

Estimated storm surge Inundation risk
expressed as dollar damages to public and
private property and limited critical
infrastructure

50 to the Tier 2 Economic Risk Assessment
View Draft Tier 2 Economic Risk Assessment

Report
I——
S eSS

§ COASTAL RESILIENCE WORKSHOP
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

SACS TIER 2 ECONOMIC RISK ASSESSMENT (ERA) | ASSESS AND COMMUNICATE
APPLIED EXERCISE #1: SELECTING CENSUS BLOCKS

= Use the Lasso shape selection to determine the potential economic risk range from storm
surge inundation for the southern tip of $t. Simons Island, Ga.

sk agt Existing Conditi F iti e
Existing Conditions "9 -oneen St s Future Conditions

$11.145M _ $35.704M

Existing Conditions |

$11.145M

Expected Annual Damages

Future Conditions

$35.704M

Expected Annual Damages

Step 3

Step 1

Click on drop-down menu in Draw an eclipse around the southern portion of St Simons The economic risk ranges from
upper left-hand corner of Island with the lasso selection and assess the data outputs $11.1M (existing conditions) -
dashboard and select the lasso which provide the existing and future expected annual $35.7M (future condition with 3
shape in order to draw around damages (EAD) (Note: Highlighting census places in one map feet of sea levelrise) using
specific census blocks on interest will also apply te other map) outputs from the ERA web tool

GEORGIA SILVER JACKETS ' 5 COASTAL RESILIENCE WORKSHOP
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SACS TIER 2 ECONOMIC RISK ASSESSMENT (ERA) | ASSESS AND COMMUNICATE
APPLIED EXERCISE #2: IDENTIFY SPECIFIC AEP DAMAGES

Use the blue bar graphs in the ERA dashboard to determine the amount of economic
damages(consequences) associated with the 5% (50-year) AEP to the selected St Simons

Island Area with 3 feet of sea levelrise
* AEP: Annual exceedance probability

Future Condition Damages by Annual
Existing Conditions = =~ *"9 Conditions e Future Conditions Exceedance Probability (AEP)

$11.145M = - $35.704M
Expected Annual Damages > p Expected Annual Dama

ges

100% 500 $416,400,000 Total Damages
Step 2 Step 3
Building off the last applied exercise, circle the The bar graphs show the damage from The total economic damages
City of St. Augustine census blocks and zoom the 10, 50, 100, and 500-year AEP associated with a 50-year storm
into the blue bar graphs associated with the storms with 3-feet of sea level rise (the are $416.4 Million

ar is the second bar from the left)

e

future condition outputs (right-hand map) 50-ye,

GEORGIA SILVER JACKETS¥ 5 COASTAL RESILIENCE WORKSHOP
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SACS TIER 2 ECONOMIC RISK ASSESSMENT (ERA) | ASSESS AND COMMUNICATE

@ LEARN MORE

The SACS Tier 2 Economic Risk Assessment report and dashboard are available
through the SACS Website: htips://www.sad.usace.army.mil/SACS/

The South Atlantic Coastal Study (SACS) applies the Tier 2 Economic Risk
Assessment to identify potential high-risk locations in the Main Report, GEORGIA
Appendix, and Georgia Focus Area Action Strategies

Tier 2 ERA GIS data layers can be downloaded from the geoportal to:
» Create high resolution maps

» Conduct additional analyses

Questions?

COASTAL RESILIENCE WORKSHOP
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Coastal Flood Exposure Mapper

John McCombs
NOAA Office for Coastal Management
John.McCombs@NOAA.gov

Office for Coastal Management




* Overview of Tool
* Description of Layers
* Georgia Focused Examples

* FEMA Community Rating System
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https://coast.noaa.gov/digitalcoast/tools/flood-exposure.html

Tool Overview

Developed by: NOAA Office for Coastal Management

> Py
What it Does: This online visualization tool supports S T Q:&
communities that are assessing their coastal hazard risks and | 2" e ”gﬁ
vulnerabilities. The tool creates a collection of user-defined | e
maps that show the people, places, and natural resources n—
exposed to coastal flooding. Pty S D

Coastal Flood Hazard Composite

Vo e——

Access: coast.noaa.gov/floodexposu re/

@ © © © 00

Input: National-level data sets

SOCIETAL EXPOSURE

Output: Customizable maps
Date Published/Update: 2022 st

Additional Software/Hardware Requirements: None

United States Departme._. _ National Oceanicand At N:

Special Permissions Needed: None

Caveats? intended to support screening-level analysis

Office for Coastal Management



https://coast.noaa.gov/digitalcoast/tools/flood-exposure.html
https://coast.noaa.gov/floodexposure/

APPLIED EXERCISE: Infrastructure and Development

= Your favorite city
=  Examine Infrastructure features and various Hazards

coast.noaa.gov/floodexposure/

Office for Coastal Management



https://coast.noaa.gov/floodexposure/

APPLIED EXERCISE: Infrastructure and Development

Step 1 Step 2 Step 3

Zoom to your area of interest Examine hazards against infrastructure Save maps

Office for Coastal Management




Community Rating System

The Community Rating System (CRS) is a voluntary incentive program that recognizes and encourages
community floodplain management practices that exceed the minimum requirements of the National Flood
Insurance Program (NFIP). Over 1,500 communities participate nationwide.

* 58 communities in Georgia are eligible as of April 2022
 ~14% discount in Special Flood Hazard Areas (SFHA), 6.4% non-SFHA

Office for Coastal Management


https://www.fema.gov/flood-insurance

Community Rating System

The CFEM can be used to support multiple activities with

the CRS to help communities receive discounted flood

insurance premiums

* Create and provide custom maps of areas at risk

* Perform outreach activities

* |dentify open space areas for protection and
preservation

* |dentify and plan for natural floodplain protection

CFEM for CRS

COMMUNITY INFORMATION BULLETIN

Reduce Insurance Premiums and Keep Money in
Your Pocket with Coastal Flood Exposure Mapper

NOAA's Coastal Flood Exposure Mapper

Implementing flood-reduction programs makes communities more resilient and allows
homeowners to save on flood insurance premiums—sometimes by as much as 45

percent. The Coastal Flood Exposure Mapper, a new tool from the Mational Oceanic and
Atmospheric Administration (NOAA), can be a valuable ally for communities seeking to

reap these rewards.

Communities participating in the National Flood Insurance Program's Community
Rating System can use the data and visualization capabilities found within this tool

to support coastal flaading discussions and planning activities. Such activities can
help communities improve their Community Rating System score—and pay less in
homeowner flood insurance—because they are working to implement flood-reduction
efforts that go beyond minimurm standards.

The tool provides a wealth of information. Printable, shareable maps show not anly
flood hazards but also different aspects of community exposure—people, places,

and natural resources. Community Rating Systemn participants find this information
particularly useful for Floedplain Management Planning (Activity 510), Element 512.a,

which identifies a 10-step planning process for comprehensive floodplain management.

“The money saved by
the Community Rating
System, which is over
$1 million annually,

is money that stays

in Myrtle Beach - it
doesn't go to insurance
companies in Hartford,
in Omaha...it stays

at home to make an
impact here."

John T. Rhodes, Mayor
Myrtle Beach, South Carolina

Ecosystem Exposure Maps

Matural areas help reduce flooding by storing extra water.
This section of the tool provides the maps that show where
wetlands, beaches and dures, and other open spaces are
locatedl Communities use this infarmation to improve their
score in the following sections:

Map Information Services (Activity 320), Element 322.g -
Credit for providing information about areas that should be
protected because of their natural flaodplain functions.

* Open Space Preservation (Activity 420), Element 4222 -
Credit for preserving open space inthe floodplain. Element
422 .c - Credit for preserving open space in areas where
natural floodplain functions are preserved or restored.

# Floodplain Managemnent Planning (Activity 510), Elernant

512.c - Credit for adopting plans that protect one ar mare
natural functions within the community's floodplain.

Flood Hazard Maps

Informative maps found under this section show flood hazard areas
designated by the Federal Emergency Management Agency as well
as shallow coastal flocding areas, sea level rise scenarios, and storm
surge scenarios. Communities use this information to improve their
Community Rating System score in the following sections:

# Map Information Services (Activity 320), Elernent 322 ¢ - Credit for
infarmation about other flood hazards not shown on the Flood
Insurance Rate Map.

# Qutreach Projects (Activity 330), Element 332.a - Credit for
designing and carrying out public outreach projects.

This tool i cre of many resources available from NOAA's Digital Coast at www.coast.
noaa . o learm moss, see the Commanity Rating System Coordinator’s
wimedia-tbearyiassets/documents 875 34) or cantact

Manual
your stae.

Coastal Flood Exposure Mapper

www.coast.noaa.gov/digitalcoast/tools/flood-exposure

Office for Coastal Management



https://coast.noaa.gov/data/docs/digitalcoast/crs.pdf

LEARN MORE

=  https://coast.noaa.gov/digitalcoast/tools/flood-exposure.html

m Data: Links to all the Exposure data and information

m Stories: Identifying Areas Vulnerable to Sea Level Rise in Georgia, ldentifying Infrastructure Vulnerable to
Shallow Coastal Flooding in South Carolina

®=  Training: Adaptation Planning for Coastal Communities, How to Map Open Space for Community Rating System

Additional Information

x Support

+ Frequently Asked Questions
» Access the map services and data used in the tool

+ For technical assistance, or to let us know how you are using the mapper, contact
NOAA's Office for Coastal Management

See Related
Training

See Related
Tools

See Related
Stories

See Related

Data

Office for Coastal Management



https://coast.noaa.gov/data/digitalcoast/pdf/flood-exposure-data.pdf
https://coast.noaa.gov/digitalcoast/stories/tybee.html
https://coast.noaa.gov/digitalcoast/stories/bluffton.html
https://coast.noaa.gov/digitalcoast/training/climate-adaptation.html
https://coast.noaa.gov/digitalcoast/training/crs.html

QUESTIONS?

NOAA OFFICE FOR COASTAL MANAGEMENT
JOHN.MCCOMBS@NOAA.GOV

Office for Coastal Management
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PRESENTED BY Drew Condon, Ph.D., P.E. - Research Civil Engineer
U.S. ARMY CORPS OF ENGINEERS | Coastal Hydraulics Lab

andrew.j.condon@usace.army.mil
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Oecember 2019

Calibration and Validation of the Puerto
Rico/U.S. Virgin Island Domain Model Setup
for the South Atlantic Coastal Study (SACS)

By Margaret Owensby, Mary Bryant, Ty Hesser, Leigh Provost, Thomas C.
Massey, and Yan Ding

BSTRACT: The US. Army Corps of Engineers South Atiantic Division (SAD) is
ently engaged in the South Atiantic Coastal Study (SACS). The first phase of this
1y s focused conducting coastal storm modeling for Puerto Rico and the U.S. Virgin

INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE
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C. Learn More

GO, AlsH
. SYSTEM;V2.0

Studies rary  Help  Login

BEGIN BY MAKING A SELECTION BELOW FOR YOUR DESIRED WEB-TOOL FUNCTION

STUDY LOCATION STORM

=

The Coastal Hazards System (CHS) is a national coastal stonm hazard data resouce for probabestic coastal hazard assesss
(PCHA) results and statistics, storing numerical and probabilistic modeling results icluding storm surge, astronomical tide, waves,
currents, and wind. CHS s an up-to-dats and easily accessible environment for development, storag, and rapid access fo PCHA
hazard results, additional information such as tides, wind and raintsl, and documentation of the results. Based on high-resolution
numerical modeling of coastal storms that spi practical probabilty and forcing-pa s, PCHA results dctly support
probabilistic design of risk assessment

Coastal Hazards System
Publications and Website
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(A) COASTAL HAZARDS SYSTEM- OVERVIEW

Developed by: USACE - Engineering Research and Development Center Coastal
Hazards Group

What it Does: Provides consistent assessment of coastal hazards caused by storm
surge and wave attack under current day and future sea levels across USACE
South Atlantic Division (NC to FL to MS, including PR and USVI)

Access: hitps://chs.erdc.dren.mil/

Input: High-fidelity hydrodynamic and wave modeling of probabilistically defined
cyclones under current day and future sea level

Ovutput: Time series and peak values of model results; Annual Exceedance
Frequencies - 1000’s of save points

Date Published/Update: 2021
Additional Software/Hardware Requirements: Chrome, Edge, Firefox, Safari
Special Permissions Needed: None

Caveals? Regional scale - follow-on site-specific assessments may be needed

JA,
ST

)
—
© O

Still Water Level (m, NAVD88

CHS:SACS - North Carolina to Southeast Florida

Combined Cyclones - SLCO (Virtual Gauge 24342)

oo

i 84% CL

Best-Estimate
------------- 16% CL
80% CI

10° 107" 102  10°  10%
Annual Exceedance Frequency (yr'1)

GEORGIA SILVER JACKETS *
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https://chs.erdc.dren.mil/
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@ COASTAL HAZARDS SYSTEM — OVERVIEW confinved

What is the Coastal Hazards System

« CHS is a national-scale effort for the
quantification of coastal storm hazards and
distribution of Probabilistic Coastal Hazard
Analysis (PCHA) results and statistics.

* Provides a ceniralized location for PCHA
data to support feasibility studies,
economics analyses, evaluation of nature-
based features, stochastic engineering
designs, and risk and resilience assessments

CHS Components

PCHA - framework integrating comprehensive
characterization of regional storm climatology,
advanced joint probability analysis, high-resolution
atmospheric and hydrodynamic numerical modeling,
and cutting-edge machine learning techniques and
metamodels

Data repository — numerical model output and hazard
curves for storm surge, waves, currents, and wind fields
associated with tropical and extratropical cyclones.

Web-tool / website for easy access to results,
documentation, and metadata

hitps://chs.erdc.dren.mil/

GEORGIA SILVER JACKETS ;
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'O’

Characterization of Storm Climate | B 0
(Forcing) —— : N e e
Extratropical Cyclones =] | Ho

@ COASTAL HAZARDS SYSTEM — OVERVIEW cotinuec

Tropical Cyclones (Historical)
(Synthetic) l
Development of JPM Storm Development of Composite Storm
Set Set

PBL Cyclone Model WW3 @

(Windand Pressure == pegiona Combined Joint Probability
Fields) ADCIRC l
Coupler w
Annual Exceedance Frequency
STWAVE Confidence Levels
(Nearshore)

GEORGIA SILVER JACKETS § *
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@ COASTAL HAZARDS SYSTEM — OVERVIEW confinved
Probabilistic Coastal Hazard Analysis (PCHA)

« Why use synthetic storms? MEXICO BEACH, FLORIDA q L/~
- Tropical Cyclone (TC) hazard is spatially and temporally \| A~
underrepresented in historical record. From 1842-2017 (176 years): X o€
- Joint probability method (JPM) is the standard | * 12 Muricanes within 50 km radius // &
. ope . * Only three category 3 e %
Joint Probability Analysis (JPA) model approach A
for TCs. 2018:
- JPM-OS (Resio 2007; Toro 2008) Hurricane Michael
- USACE PCHA (Nadal-Caraballo et al. 2014, 2020). * Category 5 at landfall
. * Measured storm tide
- Standard TC Forcing Parameters. 15.5ft, HWMs ~ 19 ft (US

- Track position (reference location, x;)
- Track angle (heading direction, 6)

- Intensity (central pressure deficit, Ap)
-  Size (radius of maximum winds, R,,.,)
- Translational speed, V,

« TCs with Hurricane Michael’s characteristics
can be represented within JPM probability
space.

. § COASTAL RESILIENCE WORKSHOP

GEORGIA SILVER JACKETS
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‘ COASTAL HAZARDS SYSTEM — OVERVIEW confinved

. ,, North Carolina to South Florida
SACS CHS Study Domains T —
« Puerto Rico / USVI

+ 300 simulated synthetic tropical
cyclones

+ 348,000 augmented suite

 North Carolina to Southeast Florida

* 1,060 simulated synthetic tropical
cyclones

* 1,160,100 augmented suite

» Southwest Florida to Mississippi

+ 1,085 simulated synthetic tropical
cyclones

+ 1,252,200 augmented suite
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@ COASTAL HAZARDS SYSTEM — OVERVIEW confinved

CHS Sea Level Change

« CHS Dynamically Incorporates
Sea Level Change

« Accounts for non-linearities in
coupled surge / SLC

« Results available at three initial
water levels

» 0.00 ft of SLC (MSL, 1983 - 2001 tidal
epoch)

« 2.73ftof SLC
~ 40 - 50 years under USACE High

~ 100 years under USACE Intermediate

« 7.35ftSLC

~ 100 years under USACE High

Sea Level Change (ft, MSL)

12

10 —

NOAA High: Regional Variability
NOAA High: Average
USACE High: Regional Variability
USACE High: Average

USACE Intermediate: Regional Variability |

USACE Intermediate: Average
USACE Low: Regional Variability
USACE Low: Average

CHS SL

C2:7.35ft

0
1990

2000 2010 2020 2030 2040 2050 2060

Year

2070

2080

2090

2100

2110

2120

<4,
ST
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HURDAT
Central
Pressure,
Rmax,
Forward
Speed

Storm

Conditions

TROP
Central
Pressure,
Rmax,
Forward
Speed

COASTAL HAZARDS SYSTEM | ASSESS AND COMMUNICATE

COASTAL HAZARDS SYSTEM — OVERVIEW continued
CHS Types of Data

ADCIRC
Water
Elevation,
Wind,
Current,
Pressure

STWAVE
Wave
Height,
Direction,
Period

Non-Linear
Residual
Astronomical
Tide and Global
Sea Level
Change Bias &
Uncertainty

Recurrence

Exceedance

Rate Frequt_ancy
Best Estimate

Storm relative
probabilities,
Storm rate

AEF and

confidence

limits

NOAA
6min,
Hourly,
Monthly
Water Level

Observations
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(B) APPLIED EXERCISES AND ACCESSING THE TOOL

Problem: Storm surge inundation
annual exceedance frequency
(AEF) at Tybee Island for current
and future sea level

Open the Coastal Hazards
System
through the
SACS website or directly
through CHS website:

https://www.sad.usace.army.mil/SACS/

or

https://chs.erdc.dren.mil/

Technical Study Products

Coastal Hazards System Geoportal SACS Tier 1 Risk Assessment

GEORGIA SILVER JACKETS ; ‘ COASTAL RESILIENCE WORKSHOP
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APPLIED EXERCISE #1: AEFs at Tybee Island
@ERDEC = CHL#

Step 1 B = CHs gl

* Three options are presented to = . - el -
Sequh for dCﬂ'Q: Home Web-Tool Studies Tools Library Help Login

1 ) StUdy BEGIN BY MAKING A SELECTION BELOW FOR YOUR DESIRED WEB-TOOL FUNCTION
2) Location

3) Storm STUDY LOCATION STORM

+ Select by Study

<>

The Coastal Hazards System (CHS) is a national coastal storm hazard data resource for probabilistic coastal hazard assessment
(PCHA) results and statistics, storing numerical and probabilistic modeling results including storm surge, astronomical tide, waves,
currents, and wind. CHS is an up-to-date and easily accessible environment for development, storage, and rapid access to PCHA
hazard results, additional information such as tides, wind and rainfall, and documentation of the results. Based on high-resolution
numerical modeling of coastal storms that spanning practical probability and forcing-parameters, PCHA results directly support
nrohahilistic desian or rick acsassment

COASTAL RESILIENCE WORKSHOP
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APPLIED EXERCISE #1: AEFs at Tybee Island

Home Web-Tool Studies Tools Library Help Login

4 / Login

s t e p 2 CHS performs best in Chrome, Edge, Firefox and Safari. Internet Explorer is no longer supported due to Microsoft's End-of-

Life support.
Select Guest User

You are accessing a U.S. Government (USG) Information System (IS) that is provided for USG-authorized use only.
By using this IS (which includes any device attached to this IS), you consent to the following conditions:

-The USG routinely intercepts and monitors communications on this IS for purposes including, but not limited to, penetration testing,
COMSEC monitoring, network operations and defense, personnel misconduct (PM), law enforcement (LE), and counterintelligence (ClI)
investigations.

- At any time, the USG may inspect and seize data stored on this IS

- Communications using, or data stored on, this IS are not private, are subject to routine monitoring, interception, and search, and may
be disclosed or used for any USG-authorized purpose

- This IS includes security measures (e.g., authentication and access controls) to protect USG interests—not for your personal benefit or
privacy.

- Notwithstanding the above, using this IS does not constitute consent to PM, LE or Cl investigative searching or monitoring of the
content of privileged communications, or work product, related to personal representation or services by attorneys, psychotherapists, or
clergy, and their assistants. Such communications and work product are private and confidential. See User Agreement for details.

GEORGIA SILVER JACKETS
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APPLIED EXERCISE #1: AEFs at Tybee Island

Coastal Hazards System - Disclaimer

The Coastal Hazards System (CHS) is a national resource providing probabilistic coastal hazards assessment (PCHA) results and statistics based on high-resolution numerical medeling of coastal storms. These data
were developed by the CHS team, our partners, and other third parties, typically from a regional perspective. It is the responsibility of the user to assess the data accuracy and integrity, and to make an informed
ste p 3 decision on whether the use of CHS data is appropriate at specific coastal locations or other areas of interest.
The CHS team, the Coastal Hydraulics Laboratory (CHL), and the U.S. Army Engineer Research and Development Center (ERDC) are not responsible or liable for inappropriate use of these data. For additional
Reqd q nd Close out of i'he information regarding CHS products, please contact the CHS team via the e-mail address below.
i i CoastalHazardsGroup@erdc.drenmil
dlsclalmer oastalHazardsGroup@erdc.dren.mi

GEORGIA SILVER JACKETS®
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APPLIED EXERCISE #1: AEFs at Tybee Island

1 ‘\'{

— p T SYSTEM, V2.0 i e

Studies Tools Library Help Logoff

Data Selection Tool

4 / Web-Tool / Location

;te p 4 Update: Filters must be applied below before viewing conditions.

Status: See Quick Start Guide in Help Menu for guidance.

Enter Lafitude and Longitude 5l et tas b benbran i o s .
along with Search Radius for 3
your location of interest Coordinates — ’
* Latitude: 32.00°
° Latitude (Decimal):
o LonglfUde: '80-800 32.000000 =
° Radius: 5 Miles Longitude (Decimal):
-80.800000 :
Select Search Radius (Miles):
5 :
I[ Search ﬂ
Regional Coastal Studies
Instructions
South Atlantic Coastal Study (SACS) v

GEORGIA SILVER JACKETS&
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APPLIED EX

ERCISE #1: AEFs at

. — . , V2. N '.,_\if‘ff_

Home Web-Tool Studies Tools Library Help Logoff

and

Tybee sl

1 ‘\'{

4 / Web-Tool / Location

;te p 5 Update: Filters must be applied below before viewing conditions.

Status: See Quick Start Guide in Help Menu for guidance.

- Bottom Left: Select Regional e e e g i o
Stu dy ' : Charleston .-m goue
« South Atlantic Coastal e & ol

Study (SACS)

Data Selection Tool

Instructions

Latitude (Decimal):

32.000000 &
Longitude (Decimal):
-80.800000 =

Radius (Miles):
5

[ Search ’

South Atlantic Coastal Study (SACS) L I

South Atlantic Coastal Study (SACS) v

«»

GEORGIA SILVER JACKETS&
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APPLIED EXERCISE #1: AEFs at Tybee Island

s & SYSTEM, V2.0 Ty ek

Home Web-Tool Studies Tools Library Help Logoff

a

/ Web-Tool / Location

;te p 6 Update: Filters must be applied below before viewing conditions.

Status: See Quick Start Guide in Help Menu for guidance
SACS: Tropical Historic data has been broken out into their own

Zoom inio qrea Of inieresi - Model Condition/Area for ease of access.
Tybee Island

Regional Coastal Studies

Instructions

South Atlantic Coastal Study (SACS)

GEORGIA SILVER JACKETS ; ‘ COASTAL RESILIENCE WORKSHOP
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APPLIED EXERCISE #1: AEFs at Tybee Island

A / Web-Tool / Location

s t e p 7 Update: Filters must be applied below before viewing conditions.
Status: See Quick Start Guide in Help Menu for guidance.
. SACS: Tropical Historic data has been broken out into their own
° Use ‘l'he dai‘q seleci’lon i'ool ‘l'o Model Condition/Area for ease of access.
select poini(s) of interest —

+ Pointer
* Polygon

Latitude (Decimal):

° Recta ngle 32.000000
. Circ Ie Longitude (Decimal):
-80.800000
® SeIeCi Radius (Miles):
- ADCIRC Save Point 14977 | ° '
l Search ’
Regional Coastal Studies

South Atlantic Coastal Study (SACS)
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Explore Data Options / Details

Step 8

AEF
AEFCond
ADCIRC
STWAVE
Details

APPLIED EXERCISE #1: AEFs at Tybee Island

Still Water Level (m, NAVD88)

COASTAL HAZARDS SYSTEM | ASSESS AND COMMUNICATE

o=

- e VS TEM, V2.0 Ny

Home Web-Tool Studies Tools Library Help Logoff

Data Selection Tool

4 / Web-Tool / Location

Update: Filters must be applied below before viewing conditions.
Status: See Quick Start Guide in Help Menu for guidance.
SACS: Tropical Historic data has been broken out into their own

AEF AEFCond ADCIRC STWAVE Details

AEF Save Point 14577
Model Condition/Area for ease of access. Region/Condition
Base Conditions
Base Conditions + SLC1

Coordinates Base Conditions + SLC2 E El E

Instructions

I atitude (Necimal
CHS-SA: Combined Cyclone, SLCO
Virtual Gauge 14577 (32.0027°N, 80.8242°W)

CHS-SA: Combined Cyclone, SLCO
Virtual Gauge 14577 (32.0027°N, 80.8242°W)

CHS-SA: Combined Cyclone, SLCO
Virtual Gauge 14577 (32.0027°N, 80.8242°W)

10 ¢ 15 25
g [|~"90% CL = ~+==90% CL 23 £~~~ 90% CL
Best-Estimate = 131 Best-Estimate @ 21 Best-Estimate
8l 10%oL | S qq L0l S 19 10%CL
TF 2 217
6. o 9 815 e e e
> £
5¢ @ 013
al =7 5 11
£ 5 = 9
3 8 5 7|
2¢ £ 3; o 5
1t =2 3F
w 1r 15
10" 10° 10" 10? 10°  10* 10 10° 10" 10?2  10®  10* 10 10° 10" 10?  10°  10*

Annual Exceedance Frequency (yr'1) Annual Exceedance Frequency (yr'1) Annual Exceedance Frequency (yr'1)

&7
/
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Step ¢

Download Data

Select Arrow

COASTAL HAZARDS SYSTEM | ASSESS AND COMMUNICATE

ey S

APPLIED EXERCISE #1: AEFs at Tybee Island

Home Web-Tool Studies Tools Library Help Logoff

Data Selection Tool

4 / Web-Tool / Location

Update: Filters must be applied below before viewing conditions.
Status: See Quick Start Guide in Help Menu for guidance.

SACS: Tropical Historic data has been broken out into their own AEF Save Point 14577

Model Condition/Area for ease of access. Region/Condition HmO SWL Tp

Base Conditions El E E
Base Conditions + SLC1

Coordinates §  Base Conditions + SLC2 E El E

Instructions v
Latitude (Decimal):
32.000000 &
Longitude (Decimal):
-80.800000 =
Radius (Miles):
5 z
[ Search ’
Regional Coastal Studies
Instructions
South Atlantic Coastal Study (SACS) M Lat/Lon 32.018 -80.847 | Scale 1:36112 | Zoom 14

v Maxar| Esri, HERE, Garmin

Ja
-9‘:-‘3 22

COASTAL RESILIENCE WORKSHOP
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APPLIED EXERCISE #1: AEFs at Tybee Island

Save Points Downloads
Step 10
Drag a column header and drop it here to group by that column
Select Co-lLocated ID
° Co-Lo i Models
Only one in our example :

Could be many if select
points by polygon / shape

GEORGIA SILVER JACKETS ; ‘ COASTAL RESILIENCE WORKSHOP
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APPLIED EXERCISE #1: AEFs at Tybee Island

Step 11

Select All data
Download as CSV files

GEORGIA SILVER JACKETS ; ‘ COASTAL RESILIENCE WORKSHOP
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APPLIED EXERCISE #1: AEFs at Tybee Island

= | CHSFileDownload_2022-07-11_14-27-49 - a X

<« © 4 > ThisPC » Documents » SA » GA_CosstalResilience » CHS > CHSFileDownload_2022-07-11_14-27-49 & || 2 Search CHSFileDownload_2022-07-11_14
Mame h Dste modified Type Size e p a

s Quick access

] D t:

ocuments 7 7 File folder H H
ot Unzip the file

=] Pictures /1172022 3:27 Normal text file

File folder

| Explore the data —

CHRPS 1
- « R m .
| ReaDME 4 06_CHS_SACS Naming_Convention Readme 25May2022.THT
Home Share  View 5 last updated 25 May 2022
6

This file contains the Coastal Hazards System (CHS) Filename
Convention for the CHS Souch Atlantic Coastal Study (CHS-SACS)
dataset which includes the coastal areas from North Carolina down
around Florida to Mississippi as well as Puerto Rico and the US
Virgin Islands.

: . .
v o4 » ThisPC  Documents 5 SAJ » GA_CoastalResilience » CHS » CHSFileDownload_2022-07-11_14-27-49 » README 2 Search README b qulng Conventlon

Name Date modified Type
# Quick access

[£ Documents

4 Download:

. " ataddateBandinaaiiandcdo 125/2022 44 Normal text file
*
&= Pictures. +
*
*

I & 06_CHS-SACS_Naming_Convention_Readme_25May2022 I 26/ Normal text file

* For detailed information, please see the CHS website

nttps://chs.erdc.dren.mil/.
Contact information is alsc located at that website.

StormSim
FILENAMING CONVENTION FORMAT

CHRPS
#Report Tne CHS filename convention has a standard set of unidgue
identifiers which make up the filenames for the data files posted
in the system. These identifiers allow each filename to be
self-describing. Detailed information for each identifier for all
CHS-SACS data files is provided below.

BudgetPackage
CHs
SST_output

A11 filenames have
* 7 identifiers separated by underscores

*  followed by an extension for the filetype
* In this format:

[ This PC
i 3D Objects
CHs-Data
I Desktop
Documents
4 Downloads
D Music
&) Pictures.
& videos
E5 Windows (C:)
= 74(M)
share [\\134.164.107
share [\\134,164.107

Identifierl Identifier2 Identifier3 Identifierd Identifiexs
_Tdentifieré_Identifier7.ext

b

=4}

¥

i

=

=]
2N
4items

IDENTIFIER DESCRIPTIONS

Each identifier is described in the following format
* Identifierf
* Data Names separated by ||
* Data Description
* Example
- the identifier being demonstrated is indicated by triangle
brackets, for example <3PO0L>
* Table of Identifier format code and description

¥ Network o
50 Identifierl
2items Tl e
2 *  Identifierl = Project || Region || Sub-region
53 - Identifierl consists of a string specifying project name,
54 region name or sub-region name, depending on the data
55 structure
56
57 * Example: <CHS-PR» TS SimB Post0 SP00O1 STWAVEO4 Timeseries.hS

COASTAL RESILIENCE WORKSHOP
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APPLIED EXERCISE #1: AEFs at Tybee Island

Naming Convention Step 12a -Readme
Identifier1_ldentifier2_ldentifier3_ldentifier4_ldentified5_ldent Unzip the file
ifier6_ldentifier7.ext Naming Convention Explore the data
Identifier1 - Project | Region | Sub-region e Readme ;
« SACS-SA * Naming Convention -

Identifier2 - Storm Type | Data Type
« TS| XH|TH | CC
Identifier3 - Simulation
« SimO | SimB | SImB1RT | SimBHT | SimBsic1 | SimBslc2
Identifier4 - Post-processing
* Post0
Identifier5 - Save point | Station | Statistics | Storm
- SP
Identifieré - Model
« ADCIRC | STWAVE | Stat
Identifier7 — Result Type | Input Type
+ TimeSeries | Peaks | AEF | AEFCond
Identifier8 - Filename extension
« .csv | .h5

GEORGIA SILVER JACKETS ¢
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APPLIED EXERCISE #1: AEFs at Tybee Island
Step 12b - Plots

CHS-SA: Combined Cyclone, SLCO
Virtual Gauge 14577 (32.0027°N, 80.8242°W)

&) = | CHSFileDownload_2022-07-11_14-27-43
dome  swe e
« v » ThisPC » Documents » SAJ » GA CoastalResilience » CHS » CHSFileDownload 2022-07-11_14-27-49
Mame Dste modified Trpe Size
# Quick access
File folder
[%] Documents
PLOTS File folder
& Downloads README 2 File folder
=] Pictures & PATHLOOKUP 771142 Normal text file 7kB
StormSim
CHRPS

|

[ R

HHHGEMNSYS &8

&

f
3

po=

€ oo

s Quick access

[£] Documents

& Downloads

=] Pictures
Stormsim
CHRPS
4 Report
BudgetPackage
CHs
SST_output

I3 This PC
¥ 30 Objects
CHs-Data
[ Desktop
%] Documents
& Downloads
D Music
&) Pictures
B Videos
5 Windows (C:)
74 (M)

HH

H

& Network

3 items

Share

» ThisPC > Documents »

share (\1134.164.107
share (11134,164.107

Manage PLOTS

View Picture Toals

SAJ » GA_CoastslResilience » CHS » CHSFileDownload 2022-07-11_14-27-49 » PLOTS

CHS-SA_ADCIRC CHS-SA_STWAVE CHS-5A_STWAVE
_SWL_SLCO_vg14 _HmOSLCO_vg14  _Tp_SLCO_vg1457
577 577 7

- o x
(2]

v | O Search CHSFileDownload_2022-07-11_14-27-49

~ O Search PLOTS

Still Water Level (m, NAVD88)

N
= N W koo N OO

Explore the data
» AEF Plots

CHS-SA: Combined Cyclone, SLCO
Virtual Gauge 14577 (32.0027°N, 80.8242°W)

El=r==n 90% CL
Best-Estimate
10% CL

10° 10™" 1072 107

Annual Exceedance Frequency (yr'1)

15¢
E . _[|-—90%cCL
=131 Best-Estimate
Saqqt
-:‘I]—:) 11 |
o 9
= [
= 7t
&5
o [
= 31
2 [
w 10
10 10° 10" 102 10°  10*
Annual Exceedance Frequency (yr'1)
CHS-SA: Combined Cyclone, SLCO
o5 Virtual Gauge 14577 (32.0027°N, 80.8242°W)
235— ~---90% CL
321 Best-Estimate
S19; 10% CL
217 ¢ ]
© 15}
o 3
o 13¢
s 111
= 9
[a F
3
10 . i ‘ j ‘
10 10° 10" 102 10°  10*

Annual Exceedance Frequency (yr'1)

GEORGIA SILVER JACKETS
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APPLIED EXERCISE #1: AEFs at Tybee Island

7 [ ] = | CHSFileDownload 2022-07-11_14-27-49 - o x
Home  Share  View 2]
-
‘ « v » ThisPC » Documents » SAJ » GA_CoastalResilience » CHS » CHSFileDownload_2022-07-11_14-27-49 v O Search CHSFileDownlo:

Date modified Trpe Size

Explore the data

# Quick access

| Documents

1 PLOTS 7 File folder
¥ Downloads README !/ File folder ° CSV - Dqtq
= Pictures & PATHLOOKUP 7 Normal text file HE
StormSim A B [= [u) E F G H I J LS L
1 Ghiios 1| Save Point IL Save Point L atitudk Save Point Longitud ertical Datum AEF Wslue: Parameters Units Best Estimate AEF Confidence Limit 1004 for AEF Corfidence Limit 16,2 for AEF Confidence Limit 5477 for AEl Confidence Limit S0 for AEF
z decimal deg decimal deg Pl
v 0 = | o - o x 3 57T 32.002673 -60.824224 NAVDGE 0 Hmd m Nah Hal hst Mahl Hal
EN o s v ) 4 ST 32.002673 -80.624224 NAVDSEE 5 Hml m Nah Mal Nah Nahl Mal
5 ST 32.002673 -50.824724 NAVDSE 2 Hmi m 1678708851 0.97370059 1135269806 2224147895 237771
« ~ 4 [ |> ThisPC > Documents > SAJ > GA CosstalResilience » CHS > CHSFileDownload_2022-07-11_14-27-49 > CSV v o & 14577 32.002673 -80.824224 NAVDSS 1 Hm0 m 2.51373855 1547558403 1753830423 3.267648677 3.47931083
i 7 15T 32 002673 -80.824724 NAVDEE 0.5 Hmil m 3160537057 2.030317323 2 278635033 4.042553015 4 230376785
- Mame - Date modified Tope e [ 16577 32.002673 -50.824224 NAVDSE 0.2 Hmd m 4.031103836 2772531743 3.060020335 5102138836 5.383688029
] # Quick access 3 ST 32.002673 -50.824224 NAVDSE 0.1 HmO m 4.786367394 3375314562 3.685785333 5.806350654 6195821425
i 37 CHS-54_CC_SimB_Post_SP14577 Stat AEF 7 Microsoft Excel C 16KB (] ST 32.002673 -80.624224 NAVDSEE 0.05 Hmd m 5.333420988 3.859835467 4.183570437 6.483263533 6.60700351
B ooty IS A S ot ST S A ’ et e e | W  sonmr  onewesd Navmes 000 eomazmee proseeey srapestnd 7 2gmrssena 7 sanesses
| Downloads N 2 X -80. mi m X . X .
 m b 141 CHS-54.CC SimBeef Post SP1UST7 Stat AEF 7 15KE B 14577 32.002673 80824224 NAVDES DO0S HrO  m | 6.254303053 4 BABEA5247 5 04055765 7 463218458 7 B111I0853
| B = Pictures B3] CHS-SA_CC_SimBslc]_Post SP14577 Stat AEFeond 8k " 4577 32.002673 -60.824224 MAVOSE 0.002 Hmid m 6411537546 4643722746 5188173339 T.B35016752 T.973472345
n Stormsim 137 CHS-5A_CC_SimBslc2_Post_SP14577_Stat_AEF 7 Microsoft Excel C 16KB [ 14577 32.002673 -50.824224 NAVDSE 0.001 HmO m 6430583512 4.317052132 5.262750439 7. TIB418525 5064114332
1 CHRpS 189 CHS-SA_CC_SimBile Post SPIASTT Stat AEFcond . Microsoft Bxc & 6ST? 32.002673 -50.824224 NAYDSE 0.0005 Hmd m £.546356646 4.968313428 5315475064 7.777230227 8123734863
) N o [0 ST 32.002673 -50.624224 NAVDSEE 0.0002 Hb m £.535652026 5015005715 5362311095 7.829392957 6.175635337
= 4_Report 1] CHS-54 TH SimB_Post0_SP1991_STWAVE!1_Peaks Mierosoft x [ 1577 32002673 -80.829229 MAVOGE 10,0001 Hmd m £ B20007189 5037517432 5. 385193855 7 554530462 5202496835
BudgetPackage F2%| CHS-54_TH_SimB_Postl_SP1991_STWAVE11_Timeseries Microsoft Ex 3 14577 32002673 -80.824224 NAVDEE 5 O0E-05 Heil m £ 620183273 5 037662368 5 385331725 7.854334833 820266353
, B B3] CHS-5A_TH_SimB_Pestd_SP14577_ADCIRCOT_Peaks 7 Microsoft Exc 20 14577 32 002673 -80.824724 NAVDEE 2 O0E-05 Heil m £ 620363652 5 037855356 5 385527186 7 855212118 8 202883348
CHs ] CHS-54 THSimB_ Post0_5P 14577 _ADCIRCD Timeseries . Mierosoft Bxcel 21 15T 32 002673 -80.824724 NAVDEE 1.00E-05 Hmil m 6620525767 5 038000833 5.385675047 7.855376488 8 203050642
- SST_autput 5] CHS.SATH_SimBTHT.Postd_SP193T_STWAVET_Timeseres N er brenl 2z 16577 32.002673 -50.824224 NAVDSE 5.00E-06 Hmd m 6620651853 5.03814643 5.385622308 7.355540857 8.203217335
x -TH. -Post0_SP1991. - crosoft Breel € 2 ST 32.002673 -80.624224 NAVDSEE 2.00E-06 Hb m 6.620800256 5.039330621 5386019371 7.855758141 0.20343769
] [ This PC 13| CHS-5A_TH_SimB1HT_Postd_SP14577_ADCIRCOT Peaks 7 Microsoft Excel C 24 ST 32.002673 -80.624224 NAVDSEE 1.00E-06 Hb m 6621044371 503848436 5.365166233 7.855922509 8.203604382
2 § 30 Objects £ CHS-54 TH_SimB1HT Postd_ SP14577 ADCIRCOT_Timeseries 7 Microsoft Ex 2 ST 32.002673 -50.824724 NAVDSE 0 Tp s NaN Mal Nah Nahl Mal
E3%) CHS-SA_TS_SimB._Postd_SP1991_STWAVET1_Peaks 7 Microsoft Excel C. k3 1577 32.002673 -80.824224 NAVDSS 5 Tp s [NaM Hal NaM MNah Hal
& CHs-Data 51 5475 S Pt SP1991 STWAVEN T N a7 14577 32 002673 -80.824724 NAVDEE 2Tn f 110345743 3 853343038 1018278647 182437841 12 00068335
I Desktop T I Posth - - Imesenes ! 28 577 32002673 -60.824224 NAVOEE 1Tp s 12.14358671 10.31033651 11.22628525 12 TB35068 13.05765739
sitemd - B3] CHS-5A_TS.SimB_Post0_SP14577_ADCIRCO1_Peaks 7 2 ST 32.002673 -50.824224 NAVDSE 05 Tp . 2.79222223 158778017 T1.85799693 13.43895192 1367851635
i [ Documents {37 CHS-5A_TS. SimB_Post0_SP14577_ ADCIRCO1_Timeseries 7 30 ST 32.002673 -80.624224 NAVDSEE 0z T . 13.52735208 1241637967 126309789 14.21382961 4.367596
& Downlosds 7] CHS-54.T5 SimB1RT.Post0_SP1997_STWAVET_Peaks N 3 15T 32.002673 -80.624724 NAVDSEE 01T s 14.01391495 1297033134 1322528139 14.6716246 145396145
i - N a2 1577 32002673 -50.624724 NAVDSE 005 Tp s 4.35418438 1335125688 1360134639 14, 93300566 1515176744
b Music B3 CHS-SA TS SimB1RT Postd SP1991 STWAVE!1 Timeseries L 23 14577 32.002673 -80.824224 HAVDES 0.0z Tp B 46394647 1363018204 13.91853708 15, 25350523 154167218
& Pictures 13| CHS-54_TS. SimB1RT_Post0_SP14577_ADCIRCO1_Peaks 7 Microsoft Ex as 15T 32 002673 -80.824724 NAVDEE oo Tp f 14 77624038 13.84801731 1407033701 15.37935182 1553575732
{53 CHS-5A_T5_SimBslc]_Post0_SP1991_STWAVEIT_Peaks 7 Microsaft Exc £ 16577 32.002673 -50.824224 NAVDSE 0.005 Te f 1457033448 13.95660323 14.17560255 15.46683386 1562104778
) CHS-SATS.SimBslc_Post0_SP1591 STWAVE Timseries . ot Ere 3 6ST? 32.002673 -50.824224 NAYDSE 0.002 Tp . 14.95211847 1605095714 14.26650007 1554220993 1569508536
N ) ST 32.002673 -50.624224 NAVDSEE 0.001 Tp s 1499275543 14.0978451 14, 31179366 1557976466 15.73181868
£33 CHS-5 TS, SimBslc1_Post0 SP14577_ADCIRCOT Peaks Microsoft Exce 8 WSTT 32002673 -60.824224 NAVOGE 0.0005 Tp s 15.02121853 14.13067453 14.39344391 5.60B00642 15.75755303
F37] CHS-5A_TS_SimBslc1_Post0_SP14577_ADCIRCO1_Timeseries 7 Microsoft xcel C 39 1577 32002673 -50.624724 NAVDSE 0.0002 Tp s 15.04632022 14.15362316 14.37136383 15.62814439 1578024243
= share (WI34164100 3 (i sa 75 SimBslc2 Postd_SP1991_STWAVET ] Pesks 7 Microsoft Exc 40 14577 32 002673 -B0.824724 NAVDEE 0,000 Tp B 1505851735 14.17368812 14.36432383 15 B4036683 15 79126563
= shore (WIBAT64101 (5] CH.SA TS, SimBsic2 PostD SP1901 STWAVET! Trmeserics N Micronoft reel “ 15T 32 002673 -80.824724 NAVDEE 5 00E-05 Tn f 15 05853607 1417377883 1438501738 15 Ed0d5 344 1579133677
- oo - K - 2 16577 32.002673 -50.824224 NAVDSE 2.00E-05 Tp f 15.05870012 14, 17389888 14, 38513312 15,64055535 15.73143081
= Network £83] CHS-5A_T5_SimBs|c2_Postd_SP14577_ADCIRCO1_Peaks Microsoft Excel C. 43 WST7 32.002673 -60.524224 NAVOBE 100E-05 Tp s 1505877684 14. 17398964 .36522066 156406279 15.79150194
137 CHS-5A_T5.SimBslc2_Post0_SP14577 ADCIRCO1_Timeseries 7 Microsoft Excel C. 4 ST 32.002673 -50.624224 NAVDSEE 5.00E-06 Tp s 1505865755 141740804 14.39530621 1564070044 1579157307
irems - - 45 ST 32002673 -50.824724 NAVDSE 2.00E-06 Tp s 15, 0589616 16.17420038 4.36542393 15, 64079634 15, THEET1
¢ 45 14577 32002673 -80.824224 NAVDEE 100E-08 Tp B 15.05304031 14.17423114¢ 1438551148 15 B4086688 1579173823
] 14577 32 002673 -80.824724 NAVDEE 10 Sl m o Mah Hah Mah Nahl Hah
[ 15T 32 002673 -80.824724 NAVDEE 5 Sl m o Nah Mal Nah Nahl Mal
[ ST 32.002673 -50.824224 NAVDSE 2 Wl m 1562117504 0.942813439 1078875702 2.045350307 2161415511
50 ST 32.002673 -80.624224 NAVDSEE 1 Sl m 2.048450808 1.355319434 1507604714 2.589357503 2741642183
] ST 32.002673 -80.624224 NAVDSEE 0.5 Sl m 23678176856 1.641844545 1801337672 2.934297645 309379172
52 ST 32.002673 -50.824724 NAVDSE 0.2 5wl m 2734320864 1.981222362 2146805735 3.323034829 3.988619365
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‘ APPLIED EXERCISE #1: AEFs at Tybee Island

Reminder
. CHS Includes SLC: effects can be non-linear

Non-linear Residual (m)

SWL SLC2-SLC0-2.24
® -05--04
® -04--0.3
® -03--0.2

-0.2--0.1
-0.1-0
0-0.1

Google Satellite

SLC2-2.24 m

Non-linear decrease in
0.01 AEF with SLC2
~04m/1.3ft

Non-linear decrease in
0.01 AEF with SLC2
Up to ~0.1 m /0.3 ft

JA,
A
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‘ LEARN MORE

= hitps://chs.erdc.dren.mil/Home/Help

= hhHps://chs.erdc.dren.mil/Home/Library

UPDATES LIBRARY

(2021/12/10) SACS Tropical Historic (202112/17) Kyprioti et al. 2021 - 'Storm hazard analysis

over extended geospatial grids utilizing surrogate models'
(2021/11/16) CHS User Guide and CHS Quick Start

Guide Updated

(2021/11/04) SACS:NCSEFL Tropical Historical
ADCIRC Timeseries Files Replaced

(2021/07/26) Modifications as part of Revisions to the
New CHS

Questions?

FLORIDA SILVER JACKETS v ‘ COASTAL RESILIENCE WORKSHOP
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Presenter Notes
Presentation Notes
TNC was founded in the United States in 1951
More than a million members, More than 400 scientists and work across 72 countries across six continents.
Mission to protect the lands and waters on which all life depends

TNC incorporates climate into everything we do, from our land conservation efforts to freshwater and fisheries work. 

TNC has increasingly prioritized tackling climate change as a main pillar and focus of our work, along with Promote Climate-Responsive Policy, Support Renewable Energy Expansion,  Enhance Natural Solutions for Carbon Mitigation, and Help Communities Adapt to Climate Change, which is what I am focusing on today. 
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PRESENTATION OUTLINE

A. Nature Based Solutions (NBS)

B. Resilient Coastal Sites

C. CRS Open Space Explorer

D. Additional Guidance & Resources

Oyster reef
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Presenter Notes
Presentation Notes

TNC focuses on nature-based solutions to reducing coastal hazards and risk. We do this by helping to further the science on climate adaptation in the Southeast.
Additionally, we work hand in hand with local communities to create and use online decision support tools that bring in flood science data and unique analyses to help inform today’s decisions on land use and conservation, helping them become more resilient in the future. 

During this presentation, I’ll be focusing on two online decision support tools that help communities implement NBS in their own communities – The Resilient Coastal Sites data and tool, and the CRS Open Space Explorer tool. Lastly, I’ll share some additional guidance that you may find useful in your community resilience planning. 
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‘ NATURE-BASED SOLUTIONS TO REDUCE COASTAL RISK

CORAL REEFS NATURAL BARRIERS
' _ and reduce impacts of
Natura| I- nfr-a tructure ::t;:;v::anﬁgner MANGROVES storms, erosion and flooding .>. Tane =
*Barrier islands from storms to coastal communities ", : : : .....

of wave height—easing

*Beaches & dune systems
erosion and flood risk

*Marshes & wetlands
*Qyster reefs
*Preserved floodplains
*Natural open space

OYSTER REEFS

save communities

35,000 o iy e T ASINGLEMARSH
per year per hectare provide coastal protection Ny, can generate .
wh_e|_1 !ISEd in place of from flooding for P . = ASIIMIE hectale O
artificial breakwaters “g' 0 253 K".OGRAMS SEAGRASS
6350005000 \{!_‘ S ?;‘ ~of shrimp, and ~ Generates some
, PROPLEGLOBALLY L 110 KILOGRAMS ' 30,000

of blue crab per hectare  aqditional fish for the
community annually
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Presenter Notes
Presentation Notes
Many in this room already know the risks we are facing here in GA due to climate induced coastal flooding. Anywhere from 60k to 160k coastal Georgians will be affected by sea level rise by 2100 with a great majority in Savannah and Brunswick urban centers which house socially vulnerable populations with less resources to adapt and respond. 

The good news is that natural infrastructure and NBS can help us mitigate this risk. Nature can be part of the solution for these communities to adapt and mitigate the impacts of climate change on the coast. Healthy, intact coastal ecosystems such as coastal marshes, oyster reefs, preserved floodplains, barrier islands, beaches and dune systems, help to reduce the impact of storm surge on the coast by dissipating wave action and absorb floodwaters, protecting the nearby upland communities. 

This science shows that data that this natural infrastructure has a monetary benefit as well. Coastal wetlands prevented US$625 million in flood damages to private property during Hurricane Sandy (Beck et al 2016). Approximately 67% of the U.S. coastline is protected by natural habitat — which, if lost, would double the number of poor families, elderly people and total property value in the areas at highest risk from coastal hazards such as storm surges (Arkema et al, 2013). 

By ensuring that this natural infrastructure remains healthy and intact in the future, we can maintain their risk reduction services, and other co-benefits, that they bring to our coast.
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‘ RESILIENT COASTAL SITES — OVERVIEW

Marsh Migration | . ... Current

* Adjacent, low-lying P
land suitable for S
supporting tidal R ——
habitats in the Image by Harold Burrell, VIMS P B

future, and into
which current

! :
habitats could j} *;“‘
migrate as sea levels ‘ fofh, ,m
fise. e .| Sea-level risein

Landward mlgratlon
of tidal wetlands

Future
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Presenter Notes
Presentation Notes
Our coastal areas are facing increasing SLR, and with that threat, need to migrate inland and upland to survive. Lands adjacent to our current tidal marsh will either accommodate this migration of habitat into ‘migration spaces’, or may die out due to physical or conditional challenges, such as hardened shorelines or lack of sediment. 


The ability of habitats to migrate

coastal St ronghOIds inland is determined by an area’s

land forms, open space and other
People and wildlife depend on coastal habitats for food, water and C::r:"bclfcﬁf;t;‘;: z:;”ep:h ‘;2:5
shelter. But these habitats could disappear forever under rising sea '
levels. “Coastal strongholds” offer escape routes for threatened
habitats to migrate inland and continue to support people and nature.

}i

Seagrass beds
provide shelter and
nursery grounds for

fish and shellfish.

o Shorelines hardened
m by buildings, sea walls,
and other man-made

J‘l ) structures prevent

threatened habitats
from migrating inland.

Sand dunes and beaches
shield communities from
storm surges, and serve as
breeding grounds for sea
turtles and other wildlife.

Tidal marshes provide
breeding, refuge, nursery,
and forage habitats for a
_ varietyof marine species.
N L) Coastal strongholds give hope that
threatened habitats can escape rising sea
levels and continue to thrive. But we must

ﬁ» ¥ act now to keep these areas strong.

i | TheNature (P&
| w W Conservancy W

,*. Protecting nature, Preserving life,


Presenter Notes
Presentation Notes
This image shows some of the importance of these natural coastal habitats for both people and nature. 
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‘ RESILIENT COASTAL SITES

Developed by: The Nature Conservancy

What it Does: Coastal sites vary widely in their ability to accommodate rising
seas, based on inherent natural features and the degree of human influence on key
ecological processes. Scientists from The Nature Conservancy evaluated over 1,200
coastal sites in the South Atlantic for their capacity to sustain biodiversity and natural
services under increasing inundation from sea level.

Access: www.nature.org/resilientcoasts
Input: National and regional datasets

Output: Each site received a resilience “score” based on the likelihood that its
coastal habitats can and will migrate to adjacent lowlands.

Date Published/Update: 2019

Additional Software/Hardware Requirements: None - both online
web tool or downloadable datasets available

Special Permissions Needed: None

GEORGIA SILVER JACKETS &

Resilient Coastal Sites - South Atlantic

Legend X

Migration Space 6.5-ft. SLR

Resilience Score with Trend
Resilience Rank: w/Trend

. Far Above Average

. Above Average

Slightly Above Average
Average

Slightly Below Average

. Below Average
. Far Below Average

Open in Map Viewer Classic Sig

Resilience Score: w/Trend -0.03

Resilience Rank: w/Trend Average

®\ Zoomto

e e o £
\ R + 5
i (# .
\ AN s )
4 PORL VSRR S i =
(] )

W o9 SA Resilience Score with Trend: Estuarine &
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Presenter Notes
Presentation Notes
TNC’s Resilient Coastal Sites data and online tool helps evaluate coastal Georgia tidal areas for their capacity to continue to thrive in a future faced with increased sea level rise. This publicly available dataset is available for the entire Eastern and Southern coast of the U.S, and I’ll be focusing on the data for Georgia here with some examples. The data will show a resilience ‘score’ for tidal areas based on the likelihood for them to survive and migrate in the future. This can be helpful for determining potential actions to take such as preserving migration space or restoring coastal habitats that may increase their ability to survive. 

Coastal areas provide critical habitat for wildlife and are home to more than 40 percent of the U.S. population, but coastal sites vary widely in their ability to accommodate rising sea levels. A coastal site was considered more resilient if it had more options for adapting to, or accommodating risk, and more vulnerable if it had less options.

The results can be used to: �
Identify areas for protection, restoration, and/or management 
Develop effective strategies to sustain the natural benefits of coastal habitats
Understand the relative resilience or vulnerability of critical areas
.


INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

DECISION SUPPORT TOOLS FOR NBS | ASSESS, COMMUNICATE, ADDRESS

RES"_IENT COASTAL SITES — OVERVIEW migration space (SLR scenario)

1.5 ft.

What is a Resilient Coastal Site?

PHYSICAL ATTRIBUTES

* Large migration space

* Many future tidal classes

* Lots of shared upland edge with migration space

* Large tidal complex

* Large buffer area with diverse coastal landforms and maritime highlands
CONDITION ATTRIBUTES

* Few anthropogenic barriers to marsh migration (low development of
upland edge)

migration
space

* Positive sediment balance
* Good water quality index

*  Minimal freshwater flow alteration

* Natural buffer area with high wetland connectivity

GEORGIA SILVER JACKETS g > § COASTAL RESILIENCE WORKSHOP



Presenter Notes
Presentation Notes
So what is a resilient coastal site? In this example from St. Catherine’s Sound, we see the tidal marsh area, the migration space of that marsh in various levels of SLR, and the buffer areas that surround the migration space. The most resilient coastal marshes will have the listed physical and conditional attributes. Those with less of these attributes will have more challenges surviving.  
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RESILIENT COASTL SITES — OVERVIEW

Resilience Scores

(Stratified by Coastal

Shoreline Region)

« Stratified
*"% Physical Score

> Resilience Score, Stratified

Far Above Average (most resilient)

Above Average

- Slightly Above Average

- Average

y - Slightly Below Average

gf‘ Stratified Below Average
: Condition

Score Far Below Average (most vulnerable
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Presenter Notes
Presentation Notes
TNC scientists tool the conditional and physical data for the coastal sites and broke them down by coastal shoreline region (riverine, estuarine) and determined which may be more likely to migrate based on these factors. 
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RESILIENT COASTAL SITES — OVERVIEW

Migration Space of
Resilient Coastal Sites
at 6.5-ft. SLR

percent protected
0

B 11-30
il 31-50
51— 80
81— 100

10K — 100K
> 100K
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Presenter Notes
Presentation Notes
That same dataset can be viewed by the migration space available for coastal sites at a 6.5ft SLR (potentially 2100). This analysis can show the percent protected area in those regions, and the size classes in acres of these migration spaces. 
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Presentation Notes
Let’s walk through a few additional examples of how to use this dataset.  By looking at the migration space of coastal tides with the secured land dataset near St. Catherine’s Sound, you can see which areas may still need to be protected to accommodate future marsh area. Additionally, near Hunter Army Airfield, you can see where future development will clash with future marsh areas, and may be exposed to more flooding and salt marsh species. This information can help inform your land protection strategies in your community and your land use decision making. 


Resilient Coastal
- Applied
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Exercises
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Presentation Notes
Near St. Andrews Sound and with water quality data layer turned on, you can see where coastal marsh migration space is slightly below average for water quality. By clicking on the flow alteration data layer near the Savannah River, you can see where the migration space for some of the tidal marshes scored below average for flow alteration.  This may show where focus of work may need to occur on water quality and hydrologic flow restoration in order to help marshes migrate more successfully. 
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Presentation Notes
Lastly, we can look at data to show migration space acreage gained with the roads layer – this helps us to see where barriers may make it difficult for the tidal marsh in this region to move into the large migration space inland. You can also explore where migration areas may impact the socio-economics of a census area. This could inform who may be impacted by migrating coastal areas and determine solutions for how to mitigate impact to both people and nature. 
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© Mac
Stone.

As sea
levels rise,
saltwater
creeps up
the Sampit
Riverin
South
Carolina.
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Sustaining Georgia’s Tidal Habitats into the Future

600,000

500,000

400,000

300,000

Acres

200,000

100,000

Based on spatial analysis: up to. 54% net loss of tidal
habitats in Georgia 0

Resilient sites could offset that loss

M Tidal Complex

M Resilient Migration Space

3.0 4.0

Current 1.5
Sea Level Rise Scenario (ft.)

6.5
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Presentation Notes
So why is this information and data important for coastal planners like yourself? You have a role in helping ensure Georgia’s tidal marsh habitats can thrive into the future. Based on spatial analysis, a little over 50% of our current coastal habitats (over 400k acres) could be lost in the future due to SLR and other physical constraints. By helping preserve the migration space for this marsh, we can help ensure that we’ll have it in the future for Georgia, and becomes especially important as we see SLR close to 6.5 (2100).
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CRS OPEN SPACE EXPLORER - OVERVIEW

Open Space
Preservation

CRS rewards communities that participate in
activities that reduce flood risk with reduced W
flood insurance premiums

“‘I' S NagpuuunnEny|

Q)
R

Identifying flood risk reduction opportunities an
applying for credits can be overwhelming for
communities that lack the capacity to take full
advantage of the program.

GOALS: = = :
* Help identify areas that count towards “Oper - = e
Space Preservation” activities (Including
Natural Functioning Open Space, Coastal

Erosion Open Space, and Natural Shoreline \’.'f
Protection) ‘ob?,:’
* Provide maps and supporting information ‘<\c1.~’
necessary for CRS application & review ‘y”
* Prioritize future open space in the floodplain

e  Communications and outreach

Hospital

School

Park

S)

Fire
Station

T

COMMUNITY
RATING SYSTEM
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Ocean
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Presenter Notes
Presentation Notes
TNC has created another tool with coastal communities called the CRS Open Space Explorer. This tool is created directly with a coastal community to analyze and assess their creditable CRS Open Space areas, and determine which are still eligible for points if protected from development in the future. 

As many of you know, the FEMA CRS program, which I believe most if not all coastal Georiga communities are enrolled in, helps to incentivize communities for going above and beyond the min standards for the FEMA Flood Flood Insurance Program. Through this community rating system program, communities are rewarded for taking on extra aspects of floodplain management, from outreach events, signage, adopting flood resilient building codes and protecting open space in the floodplain from development. This last element is the largest point category in the CRS program and can help communities gain substantial points. The more points a community gets, the high the discount to community residents on their annual flood insurance premiums. 

The CRS Tool helps to identify open space areas that can count towards open space points, providing maps to support CRS applications and reviews, and most importantly, identify open space areas in the floodplain that could gain the community points if protected from development. 
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‘ Community Rating System (CRS) Open Space Explorer

Developed by: The Nature Conservancy

munity Rating System Explorer gl:)‘ml\i?:[gl{f @ Find address or place
What it Does: The CRS Explorer helps planners visualize areas that are eligible for Open GA, Camden Co 0: :
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Presentation Notes
Here are some of the details about the tool, which is currently only available for Glynn and Camden County, along with their cities of Brunswick and St. Marys. In time, we hope to bring this to other interested coastal communities. 
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Community Rating System Explorer
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Presenter Notes
Presentation Notes
Let’s go over what the tool displays for a community. Here is an example of the newly created Glynn County CRS Open Space Tool. 

You’ll see in lime green the areas in the SFHA that is currently qualifying as open space points for the county due to it remaining in open space (none developed condition) – gaining them a little over 1000 points in the system. In dark green, you can see areas in the floodplain that are currently not counted as open space and not obtaining points for the community, but could or should be prioritized for protection in order to improve flood resilience. This could gain them an additional 218 points total if all the area in green was left in open space. You can also layer other information such as the SFHA, the excluded area from the analysis (federal lands), critical species habitats, and wetland restoration potential. 
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‘ CRS OPEN SPACE EXPLORER — OVERVIEW
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Presenter Notes
Presentation Notes
Planners can interactively explore future open space by querying currently unprotected parcels based on tax value and/or potential OSP point contribution if they were given protected land status.  The goal is to help planners prioritize large, privately owned, undeveloped parcels with low tax value that would provide the “biggest bang for the buck” in terms of land acquisition, and identify where open space contributes most to reducing flood risk.  
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How Have Others Used the CRS
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Explorer?

1) In NC, an average of 546 additional OSP credits across 8 communities were 1)
identified with 5 communities able to raise a class, increasing their 2)
discount.

. . 3)

2) Dare County, NC prioritized 6 large private tracts to protect through long-
term easements before their next CRS review. 4)

3) Currituck Co, NC used to guide “conservation subdivisions,” a land use 5)
zoning approach that allows development density bonuses when
environmentally sensitive areas are set aside in conservation

4) St. Marys and Camden County have just completed theirs in 2020 and are
using to identify landowners to discuss land protection options

5) Glynn County, City of Brunswick and Jekyll Island maps in progress

CRS Open Space Explorer - OVERVIEW

How can | use the CRS Explorer?

Prepare for CRS credit submission

To validate already submitted OSP credits
Prioritize future OSP

Influence zoning/policy

Outreach & stakeholder engagement

| B 5§ COASTAL RESILIENCE WORKSHOP
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So, how have communities used this tool and how can you use it?
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‘ Additional Guidance & Resources

Community Incentives for Nature-Based Flood Solutions: A Guide for FEMA’s Gllature () A=COM
Community Rating System for Conservation Practitioners explains how nature- : @

based solutions are creditable components of FEMA'’s National Flood Insurance
Program Community Rating System (CRS). The guide provides a brief overview of the . - .
CRS and discusses how the conservation community can further nature-based Commumty Incentives PROMOTING NATURE-BASED
solutions through the CRS. Two case studies illustrate how nature-based solutions can fOF Nature-Based HAZARD MITIGATION THROUGH

be used to improve a community’s rating class and obtain more discounts on flood :
insurance costs : FIOOd SO]U‘UOHS FEMA MITIGATION GRANTS

A GUIDETO FEMA'S COMMUNITY RATING SYSTEM
FOR CONSERVATION PRACTITIONERS

e

Promoting Nature-Based Hazard Mitigation Through FEMA Mitigation Grants is a
guidance document that is intended for stakeholders pursuing FEMA HMA grants for
nature-based solutions to mitigate risks associated with flooding (riverine and coastal)

and wildfire. Many of the HMA grant programs can fund projects that mitigate other e W
hazards, but this document is limited in discussion to flooding and wildfire. This i ‘ -~ //‘%7,%,
7 L

document is designed to give users a better understanding for how HMA grants are a
viable funding source for nature-based solutions to hazard mitigation. This includes an
overview of selecting appropriate NBS for a given hazard and location, FEMA HMA
requirements, and how to maximize benefits for a given project.
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Presentation Notes
Lastly, here are some additional guidance resources that you may find helpful in your work. 

Community Incentives for Nature-Based Flood Solutions: A Guide for FEMA’s Community Rating System for Conservation Practitioners explains how nature-based solutions are creditable components of FEMA’s National Flood Insurance Program Community Rating System (CRS). The guide provides a brief overview of the CRS and discusses how the conservation community can further nature-based solutions through the CRS. Two case studies illustrate how nature-based solutions can be used to improve a community’s rating class and obtain more discounts on flood insurance costs.

The other is the Promoting Nature-Based Hazard Mitigation Through FEMA Mitigation Grants is a guidance document that is intended for stakeholders pursuing FEMA HMA grants for nature-based solutions to mitigate risks associated with flooding (riverine and coastal) and wildfire. Many of the HMA grant programs can fund projects that mitigate other hazards, but this document is limited in discussion to flooding and wildfire. This document is designed to give users a better understanding for how HMA grants are a viable funding source for nature-based solutions to hazard mitigation. This includes an overview of selecting appropriate NBS for a given hazard and location, FEMA HMA requirements, and how to maximize benefits for a given project. 




https://www.nature.org/content/dam/tnc/nature/en/documents/CRS_brochure-FEMA-CommunityRatingSystem.pdf
https://www.nature.org/content/dam/tnc/nature/en/documents/Promoting-Nature-Based-Hazard-Mitigation-Through-FEMA-Mitigation-Grants-05-10-2021-LR.pdf

Georgia Coastal Resilience Workshop
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Topic: Mapping the 1% Annual Chance Flood in Coastal Areas

Presented.by:
Haydn Blaize
Manager Floodplain Unit
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Role of State a'@ GEORGIA

FLOOD MAP PROGRAM

* The State of Georgia entered into a
Cooperating Technical Partner
(CTP) agreement with FEMA's
Region IV in August 1999.

* State of Georgia now develops and
updates the flood hazard maps for
communities in all 159 counties

|
!
i
?
i L

https://msc.fema.gov/portal/home



Role of State Cont’'d

The Floodplain Unit also
provides community outreach
and assistance through a
structured Community
Assistance Program State
Support Services Element (CAP
SSSE)

GEORGIA

FLOOD MAP PROGRAM
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Georgia Flood M.A.P. Program '/"GEORGIA

FLOOD MAP PROGRAM

State Program aligned with

P . Login | Register Social Media | Feedback | About Us Custom Search .
F E M A S R I S k M A P P ro g ra m LATEST NEWS... October 2016 National Flood Insurance Program Changes Video Series - Online Now!
= |ncrease focus on risk assessment o / 0g
) \( 7 gy &
and planning - GEORGIA

FLOOD MAP PROGRAM
= Continue partnerships with Federal, T
State, & Local Agencies
= Acquire and utilize high accuracy e < &
topographic data e : Community DNR Program
= Deliver risk products and datasets — —

Enhanced Outreach Program - o
= Qutreach Guidebooks
| | I n C re a S e d C o m m U n ity E n g a g e m e n t . Georgia Department of Natural Resources, Environmental Protection Division, 2 Martin Luther King Jr. Dr., Suite 1152 E, Atlanta, GA 30334

= Robust Website
(www.georgiadfirm.com)
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Role of Community |/"GEORGIA

FLOOD MAP PROGRAM

* State and local governments are required to enforce floodplain
management ordinances that meet the minimum standards of the

NFIP

* Communities can adopt standards higher than the minimum NFIP

* Residents and business owners with buildings in SFHAs that carry a
federally backed mortgage are required to purchase flood
Insurance

* Not in the reqgulatory floodplain ? —ALL can purchase flood
Insurance



Role of Community (Cont'd)

* A community that does not participate in the NFIP
faces the following challenges:

* Flood insurance not available through the NFIP

* No federa

* No federa

* No federa
provided

flood related grants or loans available
flood related disaster assistance available

mortgage insurance or loan guarantees

/
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Why Update the Coastal Flood Risk Study? é @’GEORGIA

FLOOD MAP PROGRAM

* Flood risk changes over time

 Effective Surge Analysis was performed in 1989. 25+ years old when new study was
funded in FY10!

* Analyses were dated and did not utilize the current LiDAR data or lates
models

« To gain a complete and current picture of coastal flood
risks. This helps community:

Transfer Risk
Reduce Risk

REDAME LOSS
OF LIFE &

— Plan for the risk

— Communicate the risk to your citizens
— Take action to reduce flood risk to lives and property

— Build smarter and safer



Study Phases

Coastal studies are generally more complex in
nature and require more time to
process/analyze than Inland (Riverine) studies

In recognition of this, GA DNR split the FY 10
mapping project into two (2) phases:

- Inland (Riverine): Undertaken by GADNR
mapping contractor

- Coastal Phase

p
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Coastal Analyses

* The Coastal Phase: undertaken by two separate mapping
partners/contractors.

* The modeling and engineering of the coastal inundation was
erformed bg the FEMA Region 4 Production and Technical
ervices (PTS) contractor

* The _map]E)ing by GA DNR’s Mapping Study Contractor after
receipt of completed engineering data generated FEMA Region 4
PTS contractor.

p
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Gathered Field Data

* Coordinated with community officials and stakeholders regardlng Salaman,GA e
available data .

* Conducted thorough data investigation

* Conducted field investigations




GEORGIA

FLOOD MAP PROGRAM

Gathered LIDAR, Topographic Data F’

* Procurement and
Processing: Partnership with
NOAA, Coastal RDC, GADNR
& FEMA

* 2008-2010, 18 cm vertical
RMSE (36 cm at 95%
confidence interval)




Bathymetric Data

Gathered Bathymetric Data

Legend

*  ACE-2004

*  SJRWMD-2001 | o 005 01
* NOS-1870

p
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Digital Elevation Model (DEM) J "GEORGIA

FLOOD MAP PROGRAM
Seamless DEM for GA-North East Florida (NEFL)
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Climatology and Storm Analysis

Criteria Sorting of Storms

2. Signifi t WL
1. Local Landfall 'shitican

Cleo
Dora
David
Chris
Edouard
Tammy
Fay

Difference

Dora (5.91 ft)
David (5.55 ft)
Jeanne (4.22ft)
Tammy (4.07 ft)
Fay (3.99 ft)
Frances (3.85 ft)
Gabrielle (3.82 ft)
Floyd (3.8 ft)
Ophelia (3.04 ft)
Abby (2.93 ft)
Irene (2.92 ft)
Bertha (2.62 ft)
Bob (2.44 ft)
Erin (2.43 ft)
Cleo (2.35ft)
Dennis 99 (2.24 ft)

3. WL Data Availability
(> 3 Stations)

Frances (15)
Charley (14)
Jeanne (14)
Ophelia (9)
Tammy (9)
Dennis 99 (8)
Edouard (8)
Floyd (7)
Irene (7)
Fay (6)
David (5)

4. Wave Data Availability
(2 or more stations)

Frances (5)
Ophelia (5)
Tammy (5)
Fay (5)
Jeanne (4)
Edouard (3)
Charley (3)
Chris (2)
Dennis99 (2)
Floyd (2)
Irene (2)
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Base Flood Elevation /"GEORGIA

FLOOD MAP PROGRAM

Base Flood Elevation (BFE) on FIRM includes 4 components:

Storm surge stillwater elevation (SWEL)

Amount of wave setup

Wave height above storm surge (SWEL) elevation

Wave runup above storm surge elevation (where present)

~NwW NP

Waves }
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FLOOD MAP PROGRAM

COASTAL

A

- = = >
Wave height = 3 ft 3 ft > ft Wave height > 1.5 ft 1.5 ft > Wave height

Properly elevated building
BFE including

wave effects

100-year stillwater
elevation

* t Unelevated building constructed before community entered the NFIP

T T I I T T

Shoreline Sand beach Buildings Overland Vegetated Limit of SFHA
wind fetch region




Map Update Process o
4-6 Years Typical LW.GEORGIA
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PRELIMINARY PROCESSING

v e
Multi-Agency : Flood Risk

Discovery Coordination K|ck—_off Engineering Review

Meeting Meeting Meetings FIRMs & FIS
POST PRELIMINARY PROCESSING
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Flood Insurance Rate Map (FIRM)?

https://msc.fema.gov/portal

Natlonal Flood Hazard Layer FIRMette ¥ FEMA  Legend

) OTHER AREAS OF
Zone VE I FLOOD HAZARD
(EL 11 Feet

OTHER AREAS

GENERAL
STRUCTURES

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less than one square mile zans x

Future Conditions 1% Annusl
- Chance Flood Hazard zone x

| 2 Ares with Reduced Flood Risk due to
Il Levee. See Notes. Zone X

" 47 ' Area with Flood Risk due to Leveezans o

NoscreeN Area of Minimal Flood Hazard  zone x
] Effective LOMRS
Area of Undetermined Flood Hazard zoee 0

=== == Channel, Culvert. or Storm Sewer
111111 Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
118 Elevat

GEORGIA
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FLOOD INSURANCE RATE MAP
OR
FLOOD INSURANCE REQUIREMENT

. — — — Coastal Transect
GLYNN GOUNTY oo foee Base Flood Elevation Line (BFE) MAP?
130092 = Limit of Study J
—— coml'l’mma-sehe
OTHER | ——— Profile Baseline
FEATURES | Hydrographic Festure
| Digital Data Available
|| NoDigital Data Available
Zone VE i W e o d 6 MAPPANELS| | ‘
(EL 13 Feet) B AR Aa's b P4 S0 | &8 ,
- ’ The pin displayed on the map is an approximate
3 point selected by the user and does not represent
an authoritative property location.
This map complies with FEMA's standards for the use of
mﬂmdnqslfnsmtwdasdesuiedhdw
shown with FEMA's b
mm
mwwmsmmmm
NFHL web by FEMA. This map
msmmdonvwzozznusm and does not
reflect to this date and

mmmmmmmmu
become superseded by new data over time.

This map image is void if the one or more of the following map

identifiers,
FI!Mp.ndmlﬂ:ev and FIRM effective date. Map images for



Coastal Flood Risk Products

» Flood Risk Map
« Wustate an gverall pichse of
fhood rizk
» Flood Riask Report
« Explains the concept of lccd risk
« lgertifes usaliul Looks ang
rederance materiis
» Flood Risk Database
+ Dt lor the communily o
Inzorporate :vo oo GIS iayers
o wsualy communica ficod

* Wave Height Grids

& FEMA RiskMAP

Erosion Risk Determination Areas

Depth Plus Grids

> Filter By Posting Date Range (Optional)

Search Results for CAMDEN COUNTY UNINCORPORATED
AREAS

0 receive emoil notifications when products are updated.

* Risk Assessment

Product ID Latest Study Effective Date Latest LOMR Effective Date Size Download

Flood Risk Report

NFHL_13039C
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County

Community

Bryan

Bryan UA

City of Pembroke

City of Richmond Hill

Camden

Camden UA

City of Kingsland

City of St. Marys

City of Woodbine

Chatham

Chatham UA

City of Bloomingdale

City of Garden City

City of Pooler

City of Port Wentworth

City of Savannah

City of Tybee Island

City of Vernonburg

Town of Thunderbolt

A b\. A
South Carolina
y:
S, 4’4
~ oty 4
e oo ot
| ik 14
. Sy Do t{-*‘:\hw
Georgia O vl § *I,:, (ol
¢ SR ko
L% o vl
S
M W
R g O

‘Q-.'. Calvwinns ol
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Q‘.‘q—-&u’
Brarey, VSt Shwand M
3:;:\:-“.:. Atlantic
-~ bl M Ocean
~— vk AN
Flonda — Li

- -
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County

Community

Glynn

City of Brunswick

Glynn UA

Uekyll Island State Park Authority

Liberty

City of Flemington

City of Gumbranch

City of Hinesville

City of Midway

City of Riceboro

City of Walthourville

Liberty UA

Town of Allenhurst

Mclintosh

City of Darien

Mclntosh UA

P

29




Role of Community Cont'd

Community Rating System

* Voluntary incentive program

* Encourages community floodplain management
activities that exceed the minimum NFIP
requirements.

* based on 19 creditable activities, organized under four
categories encompassing Public Information Activities,
Mapping and Regulations, Flood Damage Reduction
Activities, and Warning & Response

* Will reduce flood insurance premium rates
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Coastal Communities Participating in

the Community Rating System

22

CID Community Name County CRS Rating Discount
130016# BRYAN COUNTY * BRYAN COUNTY 6 20%
130017# PEMBROKE, CITY OF BRYAN COUNTY 9 5%
130018# RICHMOND HILL, CITY OF BRYAN COUNTY 7 15%
130262# CAMDEN COUNTY* CAMDEN COUNTY 6 20%
130027# ST. MARYS, CITY OF CAMDEN COUNTY 6 20%
130452# BLOOMINGDALE, CITY OF CHATHAM COUNTY 8 10%
130030# CHATHAM COUNTY* CHATHAM COUNTY 5 25%
135161# GARDEN CITY, CITY OF CHATHAM COUNTY 6 20%
130261# POOLER, CITY OF CHATHAM COUNTY 6 20%
135163# SAVANNAH, CITY OF CHATHAM COUNTY 5 25%
130460# THUNDERBOLT, TOWN OF CHATHAM COUNTY 6 20%
135164# TYBEE ISLAND, CITY OF CHATHAM COUNTY 5 25%
130076# EFFINGHAM COUNTY * EFFINGHAM COUNTY 7 15%
130093# BRUNSWICK,CITY OF GLYNN COUNTY 6 20%
130092# GLYNN COUNTY * GLYNN COUNTY 6 20%
130201# JEKYLL ISLAND, STATE PARK AUTHORITY GLYNN COUNTY 5 25%
130125# HINESVILLE,CITY OF LIBERTY COUNTY 6 20%
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NFIP Statistics
Georgia Statewide/Coastal

Description

Georgia State-wide

Coastal Georgia

Structures in Regulatory Floodplain (Bing Footprints) 88,000 29,160
Regulatory Floodplain 29,548 22,590
Flood Insurance Policies in Place i
Outside Regu-latory 46,388 24,879
Floodplain
Total Coverage $21.5 billion $15.8 billion
Total Annual Premiun $53 million $35 million
# of claims since 1978 22,520 7,585
Value of Claims paid since 1978 $455.4 million 129.2 million

23
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Georgia CTP Program at a Glance a%/ "GEORGIA

$56M >40,000 Mi
In mapping since FY2008 Model Back Studies

16 % of Region IV Inventory

FLOOD MAP PROGRAM

Completed Projects “

4
--""‘w_J

Active Projects

690 Communities 100%0

Modernized

26,216 Mi nvuEe Compliant I 16,430 MI unverified |
61.4% NVUE Compliance

plokl 95 Counties receiving BLE by

Communities have active Risk ;
MAP Projects 2022 = 25,772/ miles (2d/1d)

54 581 Communities participate in
Communities Participate in CRS NFIP

& 35 are a class 7 or higher 96.4% higher standards

$6 4M in CRS community Communities with mapped SFHA
. still do not participate in NFIP
savings
BUT 19 Communities without
Statewide Ll DAR mapped SFHA do participate

o,
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N
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Website
georgiadfirm.com

g Flood MAP - Flood Risk X +
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Geospatial Data Viewer Portal Flood Study Model Search Meeting Information Library

Georgia Flood MAP Program | ' 7l ; Y. Georgia Flood MAP Program
DATA INFORMATION PORTAL T i ,_ : S MEETING INFORMATION LIBRARY

GEORGIA ; ’ ol Eooky kN P '/ "GEORGIA

FLOOD MAP PROGRAM — —— ) FLOOD MAP PROGRAM

Georgia BLE Playbook Centralized Program Repository Georgia CRS Actiyity 420 Statistic‘s‘ e

P o

vip=
e
GEORGIA y
) i FLOOD MAP PROGRAM , . g

Community 2 DNR Program = s
Officials Officials

GEORGIA OUTREACH
PLANNING GUIDEBOOK
FOR LOCAL GOVERNMENTS

1"-’)

Georgia BLE Viewer Georgia Project Status Viewer Outreach Guidebook Interactive Story Map

g


https://georgiaflood-dewberry.hub.arcgis.com/
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Haydn Blaize, Manager, Floodplain Unit
haydn.blaize@dnr.ga.gov
(470) 607-2604

; Envi tal 8- ;
Joseph Martinenza YITONMETtS (470) 938-3355,
Engineer joseph.martinenza@dnr.ga.gov
Brian Shoun EnV|.ronmentaI (470) 607-2915;
Engineer brian.shoun@dnr.ga.gov
.. . Environmental (470) 845-1108;
Olivia Martin Engineer Olivia.martin@dnr.fa.gov
- ; Community (470) 938-3382;
Emily Wingo Assistance Official emily.wingoWdnr.ga.gov
. Environmental (470) 607-2779;
e Engineer christopher.costley@dnr.ga.gov
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Understanding local sea level rise
impacts, including latest science
and resources

Doug Marcy

NOAA Office for Coastal Management

Georgia Coastal Resilience Workshop 2022
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Change in
Annual Average Temperature

Climate Change Indicators
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Intergovernmental Panel on Climate Change
Sixth Assessment Report

CcO, Sea level Arctic sea ice Glaciers
concentration rise area retreat

Highest Fastest rates Lowest level Unprecedented
in at least in at least in at least in at least
2 million years 3000 years 1000 years 2000 years

IPCC AR6 Working Group | — Summary for Policy Makers


Presenter Notes
Presentation Notes
We know from the recently-released report from WG I of the IPCC’s 6th Assessment that our world is changing rapidly and radically due to climate change -- climate change that is due to the burning of fossil fuels, deforestation, and other human activities.  The WGI report summarizes what we know about the physical science changes underway.  It’s a report of superlatives – superlatives that are NOT good news: highest, fastest, lowest, unprecedented.  

In an unprecedented amount of time, human influence has transformed the climate system - across the atmosphere, the ocean and freshwater systems, the frozen parts of our planet, the land surface, and the biosphere.  

To me, the IPCC report reinforces the existential nature of the climate crisis, and it radiates a deep sense of urgency for immediate and decisive action.   We have no time to lose.  Our coasts are being affected by climate change, from nuisance flooding in coastal communities, to shifts in species ranges, to more inundation during storms due to rising sea levels.  Importantly, the more we curb emissions in the near term, the less we will need to adapt to in the long term.



Historical Land and Sea Temperature

Indicators of Warming from Multiple Datasets

Sea Surface Temperature:
3 Datasets

Sea
Temperature

1860 1880 1900 1920 1940 1960 1980 2000
Indicators of Warming from Multiple Datasets

Land Surface Air Temperature:
4 Datasets

Land
Temperature

Anomaly (°F)

1880 1900 1920 1940 1960 1980 2000

OFFICE FOR COASTAL MANAGEMENT
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

From USGCRP NCA4




Historical Sea Level Rise

b) Contiguous United States versus

a) Causes of global mean sea level rise
global mean sea level
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== Glaciers Sum of contributing processes
Greenland Ice Sheet == Observed global mean sea level

= Antarctic lce Sheet — Sea level along contiguous US
Terrestrial Water Storage

—= Thermosteric expansion

Sweet et al, 2022




Sea Level Change

What causes the sea level to change?

Temrestrial water storage,
extraction of groundwater,
building of resarvoirs,

seepage into aguiters

Subsidence in river
daita region
land movements, and
tectonic displacemeants

From USGCRP NCA4

circulation changes, storm surges

As the ocean warms
the water expands

|

Exchange of the waler
slored on land by
glaciers and ice sheafs
with ocean water
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National Sea Level Rise

® Projections vary by
location.

® 10-12 inchrisein last
100 years; same
amount of rise
projected in next 30
years.

® Results: profound shift

Then 2020 (Now) 2050 (Future) in coastal flooding

over next 30 years.

1920 10-12 inches additional
higher 10-12 inches

® Results: damaging
floods projected 10+
times as often.



Presenter Notes
Presentation Notes
Contact: doug.marcy@noaa.gov

Data Sources: 

Notes:
 



DETAILS

2022 Sea Level Rise Technical Report

e Federal Interagency Sea Level Rise and Coastal Flood
Hazard Scenarios and Tools Task Force

e Most up-to-date sea level rise projections available

e Key input for 5th National Climate Assessment

e Data informs sea level rise adaptation plans at all scales
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Presenter Notes
Presentation Notes
Who developed it?
U.S. Sea Level Rise and Coastal Flood Hazard Scenarios and Tools Interagency Task Force (NOAA, NASA, EPA, USGS, FEMA, USACE)
Why was it developed? 
Will be used as an input for the 5th National Climate Assessment - 4 to 5 year state of the science update.
Incorporates latest science -- new modeling and assumptions of ice sheet behavior from IPCC AR6



2022 Sea Level Rise Technical Report
CONTENT

o Sea level rise scenarios at global, U.S., regional, and local levels
o Observation trends and extrapolations from 1970-2050
o Extreme water level probabilities for various heights

e Description of scientific data and methods employed

NOAA OFFICE FOR COASTAL MANAGEMENT


Presenter Notes
Presentation Notes
Updated sea level rise scenarios at global, U.S., regional, and local levels (tide gauges or grid cells)


2022 Sea Level Rise Technical Report
KEY TAKEAWAYS

e U.S. Coast: average 10-12 inches sea level rise in next 30 years.
o Equals change seen over past 100 years.
o Rates will be lower or higher in different regions.
e Results: More extreme tides and damaging storm surges.
e Results: Profound shift in coastal flooding over next 30 years. By
2050, “moderate” (typically damaging) flooding likely to occur
10+ times more often.

NOAA OFFICE FOR COASTAL MANAGEMENT




2022 Sea Level Rise Technical Report
KEY TAKEAWAYS

® Emissions Matter: Likely at least two additional feet by 2100 due to
current emissions alone. Rising emissions could cause a sea level spike
upwards of 7 feet by 2100.

® Greater certainty than previous projections for the next 30 years.

e Uncertainty increases after 2050, and is highly dependent on future
emissions.

e Continued observations will enhance future predictions.

NOAA OFFICE FOR COASTAL MANAGEMENT


Presenter Notes
Presentation Notes
Compared to the previous report in 2017, there is greater certainty about what is likely in the next 30 years.  The range between scenarios is narrower in the near term due to improved process understanding. The uncertainty increases after 2050, and is highly dependent on future emissions.

Continued observations of the main contributors of sea level rise will allow for enhanced predictions in the future. 



Near-Term Sea Level Change (2020-2050)

Intermediate Low (0.5m) (2050)

Intermediate High (1.5m) (2050)

Sweet et al, 2022

Sea Level Rise (m)


Presenter Notes
Presentation Notes
These regional factors are why SLR is not happening uniformly across the US.  This graphic shows the intermediate low and intermediate high scenarios relative to the year 2000, and you can see that parts of Alaska are predicted to experience a drop in sea level because the land there is rising, whereas the lower MS delta show some of the highest projections for SLR due to the land subsidence that is occurring there.



What has changed from 2017?

The 2017 and 2022 SLR Scenarios are defined by the same global mean sea level
71 values in the year 2100. The 2022 SLR Scenarios are based on updated sea level
trajectories from the Intergovernmental Panel on Climate Change (IPCC) Sixth AT 2.0
64 Assessment Report (ARb). ;
& 54 The Extreme SLR Scenario is excluded from the 2022 SLR -~~~ i 15
< Technical Report due to improved understanding of the 4
E 4+ timing of possible rapid ice-sheet melt.
© L
3 34 The range between scenarios is narrower - - 10
in the near-term (out to 2050) due to
2+ improved process-based understanding. dos
‘] -
0 ] T . 0.0
2000 2025 2050 2075 2100
- === 2017 Extreme —e— |ntermediate
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Presenter Notes
Presentation Notes
The 2017 and 2022 SLR Scenarios are defined by the same global mean sea level values in the year 2100. The 2022 SLR Scenarios are based on updated sea level trajectories from the Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment Report (AR6).
The Extreme SLR Scenario is excluded from the 2022 SLR Technical Report due to improved understanding of the timing of possible rapid ice-sheet melt.
The range between scenarios is narrower in the near-term (out to 2050) due to improved process-based understanding.


Southeast

Tide Gauge 2017 2022 2017 2022
Intermed-low | Intermed-low | Intermed-high | Intermed-high
2080 2080 2080 2080

Fort Pulaski, 1.64 feet 1.90 feet 4.36 feet 3.51 feet

GA

Fernandina 1.41 feet 1.67 feet 4.10 feet 3.31 feet

Beach, FL

Mayport, FL 1.44 feet 1.71 feet 4.17 feet 3.35 feet

NOAA OFFICE FOR COASTAL MANAGEMENT
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Presenter Notes
Presentation Notes
If you compare the 2017 and 2022 scenarios for a few Mid-A tide gauges you can see that the intermediate low is now a little higher…and the intermediate high is a little lower.  
These numbers illustrate how the range of plausible futures has narrowed based on the updated science (improved process based understanding) – USF professor has described this as the “cone of uncertainty” has narrowed


Future Temperature
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From IPCC AR6



Presenter Notes
Presentation Notes
Different amounts of heat-trapping gases released into the atmosphere by human activities produce different projected increases in Earth’s temperature. This plot shows temperature observations vs modeled historical trends on the left, and future projected trends based on a lower and higher emissions pathways (also known as RCPs)   


Sea level (ft)

What else is new?

2.0

-0.6
The Southeast Region observation-based extrapolation
is bounded by the Intermediate-High and Intermediate }o05
1.5 sea level rise scenarios in the year 2050. e 7
e g C 04
The confidence limits in the observation-based B o
1.04 extrapolation capture some of the regional natural L 0.3
variability and uncertainty in the historic trend.
0.2
054 Observation-based extrapolation
and sea level rise scenarios are 0.1
aligned in year 2000. '
-0.0
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Presenter Notes
Presentation Notes
With the local extrapolations, a user is now armed with the complete set of information:  modeled scenarios, regional assessment for understanding the global processes and the quality of the models, and the local assessment for understanding where things might be headed based on the global and local drivers.

Annotations:
The Southeast Region observation-based extrapolation is bounded by the Intermediate-High and Intermediate sea level rise scenarios in the year 2050. 
The confidence limits in the observation-based extrapolation capture some of the regional natural variability and uncertainty in the historic trend.
Observation-based extrapolation and sea level rise scenarios are aligned in year 2000.


Sea Level Change (m)
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Presenter Notes
Presentation Notes
Screen grab from the NASA tool.
Shows that the extrapolated observation is tracking b/w intermediate and intermediate high….but you can also see how the likely ranges (17th to 83rd percentiles) for the extrapolated obs overlaps with the likely range of intermediate low, intermediate, and intermediate high, reminding us that the extrapolated obs do not allow us to pick one scenario as “the” scenario that will definitely happen.  The extrap obs is just another line of evidence that suggests the scenarios are indeed reflecting what’s plausible. (Across the US the extrapolated obs are falling b/w intermediate low and intermediate.)



Sea level (ft)

How confident are we?

8
Low confidence processes including rapid ice sheet melt and marine
ice sheet disintegration, COMBINED WITH very high emissions and
7 - . - . .
global warming contribute significantly to the Intermediate,
Intermediate-High, and High sea level rise scenarios. - 2.0
6 -
Emissions uncertainty, or the amount of future emissions
and associated global warming, drive long-term differences
5] between the Low, Intermediate-Low, and Intermediate sea 15
level rise scenarios. '
______________________________________ . w
4- D
Process uncertainty, or how well sea level rise / §
processes are understood and can be modeled, is L10®
34 represented as the shading above and below the =
median values. ~

Observational data show that
14 sealevels are rising and the
recent trend is accelerating.
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0 - 0.0
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Presenter Notes
Presentation Notes
Low confidence processes including rapid ice sheet melt and marine ice sheet disintegration, COMBINED WITH very high emissions and global warming contribute significantly to the Intermediate, Intermediate-High, and High sea level rise scenarios.
Emissions uncertainty, or the amount of future emissions and associated global warming, drive long-term differences between the Low, Intermediate-Low, and Intermediate sea level rise scenarios.
Process uncertainty, or how well sea level rise processes are understood and can be modeled, is represented as the shading above and below the median values.
Observational data show that sea levels are rising and the recent trend is accelerating.



Gridded Sea Level Rise Data
(with Tide Gauges Overlaid)

Neah Béy, 9
WA (1.6) |

> South Beach, _
[t OR(29)

-~- North Spit;
CA (3.8)

Relative Sea Level Rise
Intermediate Scenario in 2100

Feet compared to 2000
-3 0 3

N

@ Tide gauge (colored by SLR)

&
O«(--——— Lewes, DE (4.0)

Grid station
Duck, NC (4.1)

Gridded SLR value (ft)

%ﬂw -

Sweet et al, 2022

.---- Santa Barbara, CA (2.7)

\\Ifs‘Angeles, CA (2.8)
® O :

“<-- Freeport, TX (5.3)
Key West, FL (3.7)

S




Local Sea Level Rise
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Increase in High Tide Flooding Events

mEm US High Tide Flooding
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High Tide Flooding Averages

® Some regions have 400 -
1,100% increase in
frequency.

® Acceleration is seen at 80%
of East and Gulf Coast
locations.

e By 2050, minor high tide
flooding is normal

Then (2000) Now (2020) Future (2050) B nce at most
2 days 4 days — twice 25to 75 days —up to e ons-
as frequent as in 19 times as frequent

2000 as in 2020



Presenter Notes
Presentation Notes
Contact: pamela.jacobs@noaa.gov

Source: High Tide Flooding Fast Fact page.

NOTES: 
High tide flooding Definition: tides reaching 1.75 to 2 ft above daily average 
Varies widely by location. 
Measurements taken from 97 NOAA tide gauges 




Local Relative Sea Level (Feet)

High Tide Flood (Days/Year)

Annual Relative Sea Level Since 1960 and Projections to 2100
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High Tide Flooding Projections

Outlook
e .
i S High Tids Flooding Exposure This region of the U.S. is composed of many low-lying areas prone to minor flooding. Coupled with
Fort Pulaski,GA '
- Winar land subsidence and sea level rise, high tide flooding events are becoming more common. Last

Year Flood Days ‘ H WModerate year, Springmaid Pier (Myrtle Beach, SC) observed 11 flood days, tying its 2021 record. This year's
2021 s outlook predicts fewer flood events due to Earth's place at the furthest proximity from the moon in a
Flood D 7 Wajor Perigean cycle. Though this year's outlook is moderate, this region has seen an almost 300%
00 ays Learn More increase in high tide flooding events since the year 2000. 3 to 7 high tide flood events are
: Projected High Tide Flood s . redicted.
2022 ~ Days ’ I i P
0-5 ' Year Flood Days
5-10

2022 6-10

2050 70-90

Average No. of flood days in 2000: 2
Record No. of flood days: 13

Flood threshold is 0.539m above

Flooding at high tide.

v 5 Photo Gredit: Anonymous, @nc_kingtides on Flickr

e,
Location: Sth & Bay St, Martha's Mission Cupboard, Morehead City, North Carolina

A map showing the projected number of high tide flooding days at National Water Level Observation Network stations af yearly intervals out to 2050. Flooding thresholds supplied by NOAA's Office for

Coastal Management.



Physical Factors Directly Contributing to Coastal Flood Exposure

Local Rainfall
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Presenter Notes
Presentation Notes
We know from the recently-released report from WG I of the IPCC’s 6th Assessment that our world is changing rapidly and radically due to climate change -- climate change that is due to the burning of fossil fuels, deforestation, and other human activities.  The WGI report summarizes what we know about the physical science changes underway.  It’s a report of superlatives – superlatives that are NOT good news: highest, fastest, lowest, unprecedented.  

In an unprecedented amount of time, human influence has transformed the climate system - across the atmosphere, the ocean and freshwater systems, the frozen parts of our planet, the land surface, and the biosphere.  

To me, the IPCC report reinforces the existential nature of the climate crisis, and it radiates a deep sense of urgency for immediate and decisive action.   We have no time to lose.  Our coasts are being affected by climate change, from nuisance flooding in coastal communities, to shifts in species ranges, to more inundation during storms due to rising sea levels.  Importantly, the more we curb emissions in the near term, the less we will need to adapt to in the long term.



SLR Will Make Future Storms Worse

TL\\__ f\’
Storm surgeI 201 0 "

1880 floodplain floodplain

NK

2050 projected high tide - T :
2010 floodplain 2050
floodplain

Storm surge I

| Storm su rgeI

2100 projected high tide ——r‘ 2100

2050 floodplain’ floodplain

Local factors such as tides and coastal profile
will influence extent of floodplain.

OFFICE FOR COASTAL MANAGEMENT
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION




Combined Flooding

Storm Surge

@ Extreme Rainfall

Tides, Storm Surge, and Waves and SLR

Wind Waves /7///@\N

Highest Tide / King Tide

N

—

Regional Oceanographic

Water Can’t Drain and Backs Up

https://coast.noaa.gov/stormwater-floods/




Implications for Local Planning
MIXED NEWS

e Narrower range of possible scenarios until 2050, so
more certainty

® Rate of sea level rise has accelerated over the last few
decades

® More time to plan for the highest levels than
previously projected (though unabated emission levels
could change this)

e The tidal flooding regime shift predicted over the next
30 years means planning can’t wait

NOAA OFFICE FOR COASTAL MANAGEMENT


Presenter Notes
Presentation Notes
Narrower range of possible futures, so more certainty
High/intermediate-high little lower suggests more time to plan for higher amounts of rise (does not mean higher levels won’t happen ultimately if emissions continue unabated)
Intermediate-low little higher, and the extrapolated observations show that the rate of SLR has accelerated
The tidal regime shift predicted over the next 30 years means planning can’t wait


ADVICE FOR COMMUNITIES
Consider Risk Tolerance, Type of Asset

® Some use higher scenarios because they are risk averse and
know building a little higher buys extra protection from
compound flooding (e.g. storm surge, heavy precipitation
events)

e Costis a factor. Elevating a building an extra foot is different
than elevating a major road an extra foot.

® For natural infrastructure, the narrower range of possible
scenarios helps avoid the “over building” that impacts ecosystem
benefits

NOAA OFFICE FOR COASTAL MANAGEMENT




Selecting a SLR Scenario (example)

* A 2.0footincrease will
be used for short-term,
less vulnerable
investment, such as a
parking lot.

Extreme
High
Int-High

Intermediate

« A3.0foot increase will
be used for more critical
longer term investments,
such as emergency
routes and public

Int-Low
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From City of Charleston Sea Level Rise Strategy Document i @“a OFFICE FOR COASTAL MANAGEMENT
Draft Rev’s’on %’M‘é NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
e



What Are We Going To Do?
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Digital Coast

Coastal Inundation Topics Page

& My Drive - Google Drive X & Coastal Inundation x 4+ v = 0 X

M Re: [EXTERNAL] Re: NPS-NOAA Y X F_' Natienal Oceanic and Atmosphe X

< C O & coastnoaa.gov/digitalcoast/to oastal-i dation.html e B ¥ e 2 » *
@ Office for Coastal Management
v DIGITALCOAST ABOUT DATA TOOLS TRANING stores

Coastal Inundation

Our nation’s coasts are increasingly at risk from rising seas,
changing water levels in the Great Lakes, and more frequent and
intense storms. These changes are forcing communities to plan
for and adapt to coastal flooding using time scales associated with
both weather (hourly, daily, and weekly) and climate (seasonally,
annually, by decade, and beyond).

Communities can benefit from the resources provided below as
they work to increase community resilience.

Get

Started

Access the most current

information about climate

change, its impacts, and
future flooding

Access
Key Data

Use these data to develop a
comprehensive
understanding of your
community’s water levels.

Visualize

the Information

Seeing” potential flooding
impacts is an important step
in understanding nisks and
vulnerabilities and where
communities can improve
their resilience

https://coast.noaa.gov/digitalcoast/topics

/coastal-inundation.html

Communicate
the Issue
Increase your skills when it

comes to communicating with
your stakeholders

Take

Action

Find resources to help fund
research and other resilience
implementation plans.

OFFICE FOR COASTAL MANAGEMENT

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION




Sea Level Rise Viewer

Visualize scenarios and impacts
using local maps and photos

“1 OFFICE FOR COASTAL MANAGEMENT

https'//coaSt'noaa'gov/dIglta|CoaSt/tOO|S/S|r'htm| :+ ;': NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION


Presenter Notes
Presentation Notes
Sea Level Rise Viewer
Use the slider bar to simulate future sea level rise or coastal flooding 1 to 6 feet above current high tides on the map location of your choosing
Camera icons depict photos that show how local landmarks could be affected
Provides information about marsh impacts, nuisance flood frequency, and social and economic impacts.
Confidence maps are also provided so users can visualize uncertainty levels in flooded areas.
 
Biggest selling points
Provides a preliminary look at sea level rise and coastal flooding impacts nationally but can be used at local scale for vulnerability assessment.
Screening-level tool that uses the highest accuracy elevation data sets available at the time maps were produced.
Slider lets you choose range of sea level rise to depict which covers the range of sea level rise scenarios in the National Climate Assessment report.
Photo simulations of landmarks are very popular.
Enables access through mobile devices
Produces shortened URLs for easy map sharing through email and social media
Provides access to Web map services and underlying geospatial data
Offers supporting documents and information on sea level rise mapping
 
Note: Maps are not currently available for Alaska due to the accuracy of existing elevation data, the hydraulic complexity of the coast, and gaps in vertical datum transformation. 

Examples
Identify vulnerable areas. The Sea Level Rise Viewer helped the City of Tybee Island identify vulnerable roads and beaches to help develop an adaptation plan. (www.coast.noaa.gov/digitalcoast/stories/tybee)
Perform coastal hazard assessment: The U.S. Department of Energy uses the tool to identify major metropolitan energy infrastructure at risk from climate change and sea level rise. (https://www.coast.noaa.gov/digitalcoast/stories/energy-infrastructure.html)
 
Contact: Doug.Marcy@noaa.gov, (843) 740-1334
Address: www.coast.noaa.gov/digitalcoast/tools/slr
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Presenter Notes
Presentation Notes
Based on all this feedback, we are focusing on stormwater management issues and how coastal inundation interacts with stormwater systems
 Provides information, tools, methods to examine:
flooding from coastal inundation
impacts on community-level stormwater issues
when and where users might expect to see impacts
what communities can do about it



Questions?

Doug Marcy

doug.marcy@noaa.gov
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE 2

NATURE-BASED SOLUTIONS FOR COASTAL HAZARDS: THE BASICS | ADDRESS

PRESENTATION OUTLINE

A. Overview of Products
B. How to Use
C. Learn More

COASTAL RESILIENCE WORKSHOP

GEORGIA SILVER JACKETS B



PRODUCT OVERVIEW

* Developed by: NOAA Office for Coastal Management

* What it Does: Learn an approach to identify green infrastructure
* Access: coast.noaa.gov/digitalcoast/training/nbs-basics.html

* Input: Local knowledge Nature-Based Solutions
* Qutput: Part 1 of community green infrastructure plan for Coastal Hazards
* Date Published/Update: 2021 = W
» Additional Software/Hardware Requirements: None

* Bonuses: Available in Spanish, Planners receive one credit hour

COASTAL RESILIENCE WORKSHOP

GEORGIA SILVER JACKETS (i



Work Through
Each Step

Nature-Based Solutions for Coastal Hazards: The Basics

Welcome!

I’m Lauren, with NOAA’s Office for Coastal Management.
This self-paced module focuses on the use of green infrastructure
(or nature-based solutions) to address coastal hazards.

As you work through this module, you will complete
the first steps in a green infrastructure plan to explore how
you might implement green infrastructure in your community.

Plan to spend approximately an hour.

To go deeper, our organization offers virtual and in-person training that
expands on this plan and helps you build a green infrastructure strategy
for a specific project, while interacting with local experts and peers.

Step 1.
Identify a Coastal
Hazard Impacting
Your Community

Step 2.
Identify an
At-Risk
Location

Step 3.
Identify Ecosystem
Services that
Mitigate the Impacts

Step 4.
Identify Practices
that Provide
Ecosystem Services

Introduction

Completed: Completed: Completed: Completed: Completed:

Knowledge Check: Knowledge Check: Knowledge Check: Knowledge Check: Knowledge Check:

Step 5.
Brainstorm
Barriers and
Opportunities

Completed:

Knowledge Check:

Conclusion

S

GEORGIA SILVER JACKETS

COASTAL RESILIENCE WORKSHOP



Learn an approach to choosing green infrastructure practices

Nature-Based Solutions for Coastal Hazards: The Basics

Addressing Coastal Hazards

Example 1 Example 2 Example 3

The impacts of coastal hazards can .
Mitigate

be reduced using ecosystem
services such as coastal flood
control, wave attenuation, and HAZARD
stormwater retention. These IMPACTS
ecosystem services are provided by
nature-based solutions, which
include green or natural
infrastructure.

using

ECOSYSTEM

This approach allows communities SERVICES

to prepare for events such as
hurricanes, coastal storms, and %
flooding rather than simply

reacting to immediate impacts.
IMPLEMENTING GREEN

INFRASTRUCTURE

Knowledge
Check

Nature-Based Solutions for Coastal Hazards: The Basics

Addressing Coastal Hazards

Approach Example 2

The impacts of coastal hazards can .
Mitigate

be reduced using ecosystem
services such as coastal flood
control, wave attenuation, and Coastal
stormwater retention. These Flooding
ecosystem services are provided by
nature-based solutions, which
include green or natural
infrastructure.

using

Coastal Flood

This approach allows communities Control

to prepare for events such as
hurricanes, coastal storms, and by
flooding rather than simply

reacting to immediate impacts. .
Conserving Salt Marsh

and Community Parks

Example 3

Knowledge
Check

GEORGIA SILVER JACKETS

COASTAL RESILIENCE WORKSHOP



Green Infrastructure Plan

Work thI’OUgh the rest of Green Infrastructure Plan

i} Use this worksheet to identify green infrastructure practices for your community.
this module to complete Part 1
th ISWO rkSheEt Wlth Step 1. ldentify a coastal hazard impacting your community.
informatlon a bout you r Step 2. ldentify an at-risk location.

community. Coastal hazard: Location:

| Solutions for Coostal Hazards: The Basics.

Step 2. ldentify ecosystem services that mitigate the impacts of the coastal hazard, List up to three ecosystem services,
Step 4. For each ecosystem service, identify up to three green infrastructure practices that provide that ecosystem service. Consider practices at each scale.

The worksheet is the It's okay to use the same practice multiple times, or to leave some boxes or rows empty.

begin ning of your Ecosystem service: Ecosystem service: Ecosystem service:
community’s green
infrastructure plan.

Green infrastructure
practices for landscape

To start, print the Green and watershed scales
Infrastructure Plan (PDF)
1 H Green infrastructure
for your use during this e o roenemenity
module or open the and site scales
document (DOC) on your _
Green infrastructure

computer. practices for

shoveline scale

Green Infrastructure Plan (PDF) Green Infrastructure Plan (DOC)

COASTAL RESILIENCE WORKSHOP

GEORGIA SILVER JACKETS §



Step 1 - Identify A Coastal Hazard Impacting Your
Community

Step 1. Identify a Coastal Hazard Impacting Your Community Step 1. Identify a Coastal Hazard Impacting Your Community

In this step, select a coastal hazard Coastal hazard: Location: Coastal hazards affect communities in a variety of
affecting your community, and record it Stormwater runoff ways. Select each example to learn more.

on your Green Infrastructure Plan

Worksheet_ Ecosystem service: Ecosystem service: -
Stormwater runoff Wave action

Consider the one that has the greatest
impact to your community or the one you Green infrastructure

Coastal flooding Coastal erosion

practices for landscape

are most interested in. Y A
and watershed scales High tide flooding Tsunami

Explore the tabs above for more . i -
Green infrastructure River flooding Seiche e > 2 o =

information. practices for community = = ]
and site scales Stormwater runoff occurs in areas with many paved

el Ll surfaces that receive too much rain, too fast. The
level fluctuations .
Green infrastructure stormwater system can become overwhelmed, causing
practices for Gl T Other streets, yards, and basements to flood. Stormwater runoff
shoreline scale inundation a : ; 5

also carries pollutants into rivers and lakes, causing water

quality issues.
Knowledge Knowledge

Check Check

Storm surge

COASTAL RESILIENCE WORKSHOP




Step 2 — Identify An At-Risk Location

Step 2. Identify an At-Risk Location Step 2. Identify an At-Risk Location

m Mapping Tool Instruction Mapping Tool

Coastal hazard: Location: o o o -
e To identify specific problem areas using NOAA’s Coastal
For your selected coastal hazard, indicate Stormwater runoff Downtown city and environs fysp P . s :
a location where it is occurring in your Flood Exposure Mapper, enter a location in the search box
and select the hazard and other map layers as appropriate.

community. Ecosystem service: Ecosystem service:

Link will open in a

Coastal Flood Exposure Mapper & e R Rl

Local knowledge is critical when

identifying current coastal hazard impacts,

as are maps that show community assets [N
p ty practices for landscape

located in potential hazard areas. and watershed scales

The mapper is available for coastal counties along the East and West
Coasts, Gulf of Mexico, and Caribbean and Pacific islands and territories.

Hemosdlo

If your geography is in the
Select the Mapping Tool tab to explore. Greeninfrastructure Y p_y iy
practices for community Great Lakes region, visit

and site scales NOAA’s Lake Level Viewer

and Coastal County

Green infrastructure Snapshots to see impacts

pral:tu.:es for from cha nging lake levels Links will open in new browser windows. Select the play button to begi gict o fth

shoreline scale play 'gin an animated demo of the mapper.
and location of flood zones. There is no audio in this demo.

Lake Level Viewer S

Coastal County Snapshots %

Knowledge M Knowledge
Check = Check

COASTAL RESILIENCE WORKSHOP




Step 3 - Identify Ecosystem Services That Mitigate Impacts

Step 3. Identify Ecosystem Services that Mitigate the Impacts Step 3. Identify Ecosystem Services that Mitigate the Impacts

m Background Ecosystem Services Case Study Instruction Background Ecosystem Services Case Study

Coastal hazard: Location: T — ‘ 1
So far, you've identified the . ) 7_ ‘ 2 b PO cizpotranspiration For hazard resilience,
2 Stormwater runoff Downtown city and environs — > . . ol-mcaruicas
+ coastal hazard and Sy T TN y
- ) "3 . Ty | are particularly important
» location. Ecosystem service: Ecosystem service: £ \ % ‘,
¥ Iy

Now it’s time to think about ecosystem Stormwater Water ; S R7 :
services that might mitigate the impacts. retention infiltration g ¥y &

for reducing impacts.

Green infrastructure " . . o

- Select each service to
Groundwater recharge [SEEEE S Earimore
List up to three ecosystem services that  [SSHSISHYIIN . N . :
could help lessen the impacts of your and watershed scales : o Coastal flood control Erosion control [}
T :

selected coastal hazard.
Green infrastructure S s ‘

practices for community

Note these on your Green Infrastructure ; Z
and site scales PR

Plan worksheet. e
Slope stabilization

Green infrastructure
practices for

shoreline scale

Knowledge g : i Knowledge
Check & By~ SEN Check

COASTAL RESILIENCE WORKSHOP




Step 4 — Identify Green Infrastructure

Practices That Provide Ecosystem Services

Step 4, Identify Green Infrastructure Practices that Provide Ecosystem Services Step 4. |dentify Green Infrastructure Practices that Provide Ecosystem Services

So far, you've identified the

» coastal hazard

» location and

+ ecosystem services.

Now it’s time to think about green
infrastructure practices that preserve,
restore, or re-create those ecosystem

services.

Choose green infrastructure practices
that provide each identified ecosystem
service.

It’s okay to use the same practice multiple
times or leave a box/row empty, but make
sure you are considering practices at each
scale.

Practices Case Study Instruction Scales Case Study

Coastal hazard: Location; Explore these practices to find ecosystem services
Stormwater runoff Downtown city and environs 3 ; that address the hazard at the appropriate scale.
Types of
Ecosystem service: Ecosystem service: Green Infrastructure

Stormwater Water
retention infiltration

Green infrastructure Urban Conservation Green Streets ..B.
practices for landscape

and watershed scales fOt’ESft’y easements Bioretention EE
Green and Blue Roofs

Green infrastructure
practices for community Bioswales Permeable Permeable Pavements ..E

i avement
and site scales P Dunes and Beaches

Land Preservation

.. SALT MARSH AND COASTAL WETLANDS

Practices: salt marsh and coastal wetland preservation and
creen infrastructure I satt marsh | coastal wettands .-m restoration, submerged aquatic vegetation preservation
practices for I_a_n_d_ Sa{rma.'s_h Oyster and Coral Reefs Ecosystem services provided: coastal flood control, sediment
shoreline scale acquisition preservation [ AR st oe 1 151 transport, erosion control, coastal buffering, wave attenuation,

water filtration, groundwater recharge, evapotranspiration,

Knowledge - urban heat island reduction Knowledge
Check S Check

GEORGIA SILVER JACKETS & COASTAL RESILIENCE WORKSHOP




Step 5 — Brainstorm Barriers And Opportunities

Step 5. Brainstorm Barriers and Opportunities Step 5. Brainstorm Barriers and Opportunities

Case Study Instruction Case Study

mexuns sasmess 1o (3reen Infrastructure

y . . Read about how Port Washington, Wisconsin
Look over the green infrastructure practices chosen on your green infrastructure plan worksheet. : ;
amended its land use codes to provide an

- - " s . : , opportunity to incorporate green infrastructure.
Think about your local community, and list considerations and potential barriers PP y P g

to implementation that you want to further explore outside of this module.
“Amending Land Use Codes for

Natural Infrastructure Planning”

Barriers and Obstacles Opportunities Link will open in a new browser window.

Public perception Aesthetic benefits
Funding Engaging community groups
Meeting stormwater regulations Policies and regulations
Policies and regulations Community plans — hazard mitigation,
comprehensive, stormwater management What are some barriers or

opportunities for consideration
in my community?

- ANAUDITOF LOCALCODES
- ANDORDINANCES -

Knowledge

Knowledge
Check

Check

GEORGIA SILVER JACKETS § COASTAL RESILIENCE WORKSHOP
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Green Infrastructure Effectiveness Database

Green Infrastructure Effectiveness Database

This database is a compilation of literature resources documenting the effectiveness of using
green infrastructure to reduce impacts from coastal hazards.

@ Please fill in one or more fields below to narrow the search. Use quotes to search for an exact phrase. Return to basic search -

Green Infrastructure

Title: [ Enter a (partial) title I Type ]
Author(s): [ e.g. author(s). comma separated I Hazards: I ]
Year published: [ 1980 ] i 2021 I Mi’;;‘:g;"cﬂ;:' I v ]
Source: [ 9. journal name l Study Scale: I v ]
Source Type: [ v l Region: I ]
Keywords: [ €.g. keyword(s), comma separated I State: l ]

D Clear form
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Benefits, Costs, And Economic Assessments

w Nature-Based Solutions
Practices and Benefits

The following common nature-based solutions can be used to lessen coastal
hazards and climate change impacts. Practices range in scale and context and provide
multiple benefits.

LAND PRESERVATION

Seale: landscape, watershed, community, shareline
Context: coastal and upland, rural to urban

Practices: natural land and open space sequisition, conservation
easements, establishing parks and greenways

FORESTRY

Seale: landse ape, watershed, commuin ity
Context: coastal and upland, rural 1o urban

Practices: urban forestry, street trees, yard trees

GREEN STREETS
Scale: community

Context: coastal and upland, suburban to wrban

Practices: a combination of practices that could include
narmower streets, bloswales, min gardens, permeable pavements,

stormwater planters, street trees

OFFICE FOR COASTAL MANAGEMENT | DIGITAL COAST
Source: Mature Based Solutions for Coastal Wazsrds
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: @ Nature-Based Solutions
s " Installation and Maintenance Costs

Many coastal communities are considering nature-based solutions, or green infrastructure, to reduce
the impacts of coastal hazards and provide other benefits, such as recreation and wildlife habitar

To make informed decisions, local officials need infarm ation on the costs of implementing and
maintaining those solutions.

The table below provides this information, including the best available figures from a variety of sources,
mast of which can be found in NDWA's Green Infrastructure Effectiveness Database <o
ermn). These figures can vary by location.

The value of the many benefits provided by each practice are not included in this table but are critical
in decision-making. Many times, the benefits gained by implementing green infrastructure can offset or
justify the cost of |mple|'||¢|1[¢[|an See Nature-Based Solutions: Practices and Benefits

) for more information. To understand the quahu-.vz and
quantitative economic au.alpes availabile to determine costs and benefits, see Anenm the Costs and

Mature-Based Solution | Average Cost st | Cost €

Land Preservation or Varies based | Varies based Ecclogical basefine assessment, land scquisition,

Restoration on land on land value remowal of existing structures, design, engineering,
value and and method of permitting, and maintenance including controlling
method of presenation pallution, invasives, ercsion, and visitation
preservation

Forestry: Varies based | Varies based Plant mateviaks, installation (watering, backhae,

Farest Preservation on land on land value showvels, mulch, seedlings], maintenance

value and and method of materials [Bucket truck, chippes, chaimssws), and
method of preseruation maintenance including, pruning (especially near
preservation pawer lines), watering, pest control, remaval and

dispasal of hazardous trees, and fringe landscaping,

OFFICE POR COASTAL MAMAGEMENT | DIGITAL COAST lofs
Source: Mature Basad Salutions for Coasal Mazards

Quick Referance

)

Assessing the Costs and Benefits
of Natural Infrastructure -
" Tips for the Non-Economist

T

4

Project decision-making greatly benefits from economic infermation. But where to start?

Economists usually determine whether a quantitative or qualitative approach Is needed, and then select
from a range of possible methods that describe costs and benefits to Inform decision-making. This handout
summarizes three commaon types (two quantitative and one gualltative) and provides Information about
whento consliderusing each. The methods require varying degrees of time, economic expertise, and data
Inputs. Each can yleld Information helpful for daclding when, whether, or how to use natural Infrastructura.
Community values, deslred co-benefits, and equity concerns should also be considerad.

COST-BENEFIT ANALYSIS

What Is it? Cost-benefit analysls compares a project’s costs and benefits, allowing an assessment of
whether the benefits outwelgh the costs. with this approach, costs and benefits are expressed In dollars, or
monetized, to the greatest extant possible. But you don't necessarlly need to monetize all costs and benefits
to successfully perform this type of analysls. Costs and benefits that cannot be monetized may be described
qualttatively to Inform the decislon-making process.

When should I use it? Expressing costs and benefits In dollars provides the most robust and comprehanshe
economic Information. Use this approach if you have, or can derlve, cost and beneflt estimates, and need to
know net benefits. A cost-benefit analysis 1s required for some projects that use federal funding sources. The
approach can be used to compare the costs and benefits of a natural Infrastructure project, and to compare
alternative projects. Forexample, do the avolded costs of flood damage exceed the cost of a bloswale
Installation? Do green roofs or streat trees have a better cost-benefit ratio?

What should I be cautious about? While a cost-benefit analysis offers the most detalled result, it also often
requires the most effort and expertise. Also, when monetizing some benefits, it may be difficult to keep sight
of the gualitative benefits that were not monetized.

OFFICE FOR COASTAL MANAGEMENT | DIGITAL COAST Lof3
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coast.noaa.gov/digitalcoast/training/gi-practices-and-benefits.html
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Funding And Financing Nature-Based Solutions
Quick Reference and Webinar Series

FUNDING AND FINANCING

% (Coastal Resilience Projects

: Options and Considerations for

Use this quick reference to leam about different types of funding and financing far
coastal resilience projects, and considerations for each.

Investments in enastal resilience are made under the suspices of compeahensive
planning, hazard tion, climate adaptation, continuity of tions, and public
health, to name 3 few. Ientifying and accessing funding and finsncing opportunities
can be challenging, but ging di streams can help i
advance multi-ahjective projects. Communities consider 3 number of aetoes when
choosing ate funding and financing hes, including project scak
complexity of selected investment method, time frame, and others.

“Funding” refers to maney that ultimately pays for a specific project. It s not repaid.
“Financing,” on the other hand, generally creates an obligation to repay the funds
along with a premium for their use. Financing may create opportunities to reduce
project costs, generate the capital funds needed for a project, or shift the risk of less (or
pessibility of gain] to ancther party. The term may alse refer to the layering of different
funding sources for a project.

Examples of funding and financing mechanisms are provided in the tables below.
Traditional approaches generally lead the list, followed by emerging possibilities.

OFFICE FOR COASTAL MANAGEMENT | DIGITAL COAST
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FUNDING

Money raised and spent with no need for repayment

TAX PROCEEDS

Taxes on the general population or some subset, such s residential or business property
owners, are collectd and then paid into ageneral fund that can be used toward resilience
projects. Tawes include property, property transfer, income, and sales, among others.

Benefits
+ Already established process
+ Consistent funding source
+ Relativaly inexpensive funding saurcs from an administrative standpaint

Considerations
+ will need to divide tax proceeds between projects
+ Could increase local tax burden (special allocation districes could shift cost to those who
Benefit fram service or project)
+ Taxes approved via ballot measure will require public support

Examples
« Increase in property tax in Noefolk, ¥

« Parcel tax in San Francisco, Califorr
+ Tax allocation districts in St Mary's, Georgia:
anomic_dk

+ Tax incrament finaneing in Chicags, lllineis

OFFICE FOR COASTAL MANAGEMENT | DIGITAL COAST 2of12

u financ astal Resilience ana0z1

FINANCING

Money that is borrowed, spent, and rep
LDANS
Maney borrowed from either 3 private Banking or phil souree e from

istate or federal) for a specific purpose.

Benefits
« Effective bridge orinterim financing
+ Valuablein providing capital needed more quickly than revenus (taxes fees) can provide
« Useful when public funding caps have been met
« Can be leveraged in the private sector to accelerate implementation

Considerations
+ Generally require full repayment with interest
+ Can be zero, low-interest, or market rate
« Typically 2 one-time use of funds
+ Federal loan programs require authorization from Congress

Examples
= Low-interest loan in Connecticut:

adaptatio ey

«+ The Conservation Fund Conservation Loans program:

OFFICE FOR COASTAL MANAGEMENT | DIGITAL COAST Tof12
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Learn More

&

Office for Coastal Management

DIGITALCOAST

ABOUT

DATA TOOLS TRAINING

Natural Infrastructure

Natural infrastructure, also referred to as green infrastructure,
uses existing natural areas (and engineered solutions that mimic
natural processes) to minimize flooding, erosion, and runoff.
Additional benefits can include increased recreational

opportunities and wildlife habitat, as well as cleaner water.

Below are key Digital Coast resources useful for communities
considering nature-based solutions to enhance their flooding

resilience.

Understand
the Basics

Learn about your
community's coastal hazard
issues, natural infrastructure

approaches for reducing
impacts, and tips from
experts in the field.

Communicate
the Issue

Access resources to help you
communicate the benefits
green infrastructure can
provide to your community.

Analyze
the Landscape

Use data and maps to
analyze your community's
land cover and exposure to
coastal flood hazards to
begin thinking about green
infrastructure options.

Prioritize
Options

Select green infrastructure
approaches that consider
climate and flood information
benefits provided, and
installation and maintenance
costs.

'

TOPICS STORIES (D]

Explore

Economic
Approaches

Learn about green
infrastructure financing
options and economic

analysis approaches to help
inform project selection.

coast.noaa.gov/digitalcoast/topics/green-infrastructure.html

GEORGIA SILVER JACKETS COASTAL RESILIENCE WORKSHOP




INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

NATURE-BASED SOLUTIONS FOR COASTAL HAZARDS- THE BASICS | ADDRESS

Questions
Tashya Allen NOAA Office for
Coastal Management
tashya.allen@noaa.gov

COASTAL RESILIENCE WORKSHOP
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

STORMWATER MANAGEMENT | ASSESS AND ADDRESS

PRESENTATION OUTLINE

A. Applicability to State Statutes/Laws

B. Overview of Products/Tools

« Coastal Low Impact Development Inventory
Brunswick’s Rethinking Runoff Plan

« Stormwater Operation, Inspection, and
Maintenance Tools

C. Applied Exercises (How to Use)
D. Learn More

Brunswick road closure due to flooding

GEORGIA SILVER JACKETS ; ‘ COASTAL RESILIENCE WORKSHOP



INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

STORMWATER MANAGEMENT | ASSESS AND ADDRESS -

Bioretention
(Jekyll Island)

Permeable Pavement & Bioretention (St. Marys)

GEORGIA SILVER JACKETS COASTAL RESILIENCE WORKSHOP




INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

STORMWATER MANAGEMENT | ASSESS AND COMMUNICATE

@ APPLICABILITY TO STATE STATUTES/LAWS

National Pollutant Discharge Elimination System Municipal Separate Storm

Sewer Systems (MS4) Permit Compliance

“The permittee shall update, implement, and enforce a SWMP designed to reduce the discharge
of pollutants from MS4 to the maximum extent practicable, in order to protect water quality and to
satisfy the appropriate water quality requirements of the State Act and Rules (391-3-6-16). The
SWMP must include management practices, control techniques and system design and
engineering methods, and other provisions appropriate for the conftrol of such pollutants.”

Opportunity: Activity 450 (Stormwater Management) FEMA Community Rating

System
Voluntary incentive program that recognizes and encourages floodplain management practices
that exceed the minimum requirements of the National Flood Insurance Program.

GEORGIA SILVER JACKETS§ 8 COASTAL RESILIENCE WORKSHOP




INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

STORMWATER MANAGEMENT | ASSESS AND COMMUNICATE

(B) COASTAL LOW IMPACT DEVELOPMENT

(LID) INVENTORY [ momees

Best Management Practices Inventory
Summary Report

Developed by: UGA Marine Extension and Georgia Sea
Grant, Georgia Coastal Management Program, Ecological
Planning Group, LLC (2016), Center for Watershed Protection
(2016), Goodwyn, Mills, Cawood (2021)

What it Does: Inventory of stormwater green infrastructure
practices located on civic, public, commercial and mixed-
use properties. Conducted using a combination of data
collection and field verification. Includes narrative summary
and photographes.

Access:
hitps://www.arcgis.com/home/item.himl?id=19e663171d
6f4d8fa04500ea0c8e98b9

Date Published/Update: 2017; 2022

‘ COASTAL RESILIENCE WORKSHOP
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USING THE COASTAL LID INVENTORY

Open in Map Viewer Classic Sign In | (55
| LID03292018 O X e N
=3 | Savannah
= o | h - Harbor &
"G, UNIQUE SITE ID CODE RDHO052
E’Q el
PROJECT NAME Liberty City Community Center
e avannah
STREET ADDRESS 1401 Mills 8. Lane Blvd
*
CITY
ZIP CODE 31405
|
| COUNTY Chatham
Y ' Vo
¢ CW:
Wl ey
v
Thunderbolt Whitemarsh | 2 S
Istand | | \ 2 g
v ) % <
s+ 3 &
= Staje,
\ ey 4 L
d by 2L A 18

Step 2 ) S’rep 3

Search by “location” or “practice” Zoom in and select a site. View photos.
i.e., “LID Practice type is “Liberty City Community Center”
Permeable Pavement”

JA,
Ry

COASTAL RESILIENCE WORKSHOP
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

STORMWATER MANAGEMENT | ASSESS AND COMMUNICATE

@ COASTAL LID INVENTORY COMPARITIVE ANALYSIS

" 91+ new practices, on-going assessments
= Reevaluated 146 locations (Dec 2021) (PP=107, Bio/RG/BS=39)
= About half static visual assessment (PP = 43%, Bio = 56%)

B Dropped 3
Levels
Dropped 2
Levels

H Dropped 1 Level

= Permeable Pavement
Infiltration Study

= Cost Pilot Study

B No Change

Improved 1
Level

Permeable Pavement Perceived
Effectiveness

GEORGIA SILVER JACKETS ; ‘ COASTAL RESILIENCE WORKSHOP




INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

STORMWATER MANAGEMENT | ASSESS AND COMMUNICATE

() RETHINKING RUNOFF PLAN

Developed by: City of Brunswick, UGA Marine Extension and
Georgia Sea Grant, Goodwyn, Mills, Cawood O
Rethinking
What it Does: Identifies priority locations to implement
stormwater green infrastructure. Developed as a resource for
decision-makers. Locations address water quality or flooding
issue, focus on public properties, and educational
opportunities.

Access: Coming soon; ASM Plan -
hitps://qacoast.uga.edu/wp-
content/uploads/2021/01/FINAL-ASM-Hinesville ADA.pdf

Date Published/Update: Fall 2022
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

STORMWATER MANAGEMENT | ASSESS AND COMMUNICATE

(B) RETHINKING RUNOFF PLAN

Wil e

Adaptive Stormwater
Management Plan
for Hinesville, Georgia

Legend & :
e - . » Goodyear Park

Type iy PR~ g2 2209 Parkwood Drive

[7] Bioretention

I Cistem

[7| Permeable Pavement

ADAPTIVE STORMWATER MANAGEMENT PLAN FOR KINESVILLE

—
PRECIPITATION

SITE EXAMPLE

Liberty County
Justice Center

The vegetated quadrant

DISCONNECTION AREA TREATMENT AREA RUNOFF VOLUME el ESTIMATED COST

REDUCTION / RECHARGE OVERVIEW

at the main entrance can

be retrofitted with four WATER QUALITY :

bioretention systems to IMPERVIOUS | COMPACTED | GI/LDTYPE | GI/LIDAREA | EVENT DEPTH AHNUA(LS(I;_A)IOFALL CREDIT Em'lﬁén CONSTRUCTION Stormwater runoff from various impervious surfaces throughout the park (tennis court, fitness court,
capture, treat, and infiltrate 129 and planned pavilion) and stormwater runoff from adjacent streets (Park Ave) can be routed to permeable
runoff from the adjacent

sidewalk Runoff from the 8,500 9650 PERMEABLE 9,650 1,740 12,100 | 054 | o0 0.54 237000 pavement parking stalls. Parking stalls will be located on the eastern and western edges of the park.
parking lot on the south side it =t PAVENENT = ou.ft onfl. | MBAL NAL/TR The permeable pavement will be used to capture and infiltrate stormwater runoff and reduce erosion

of the site can be treated ?

by a permeable pavement 15,750 0 BIORETENTION 1,400 1,630 64900 | 049 | 000 049 $49.500 along the perimeter of the park. Additionally, the green space at the northwest corner of the park

system. Downspouts on the saft sq. ft s ft ou.ft. cu.ft. | MBAL MEAL/YR should be prioritized for preservation. signage is for the planned pavilion.

western edge of the building
can be disconnected to allow
stormwater to infiltrate into
the vegetated areas adjacent
to the building.

COASTAL RESILIENCE WORKSHOP




INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

STORMWATER MANAGEMENT | ASSESS AND COMMUNICATE

(B) PHOTO-BASED OPERATION, INSPECTION
AND MAINTENANCE TOOLS

Developed by: UGA Marine Extension and Georgia Sea
Grant, Georgia Coastal Management Program, Goodwyn,
Mills, Cawood

What it Is: A suite of photo-based resources for inspectors
and maintenance staff engaged in stormwater
management to be used in fraining and inspections for
operation and maintenance of green infrastructure.

Access:
hitps://gacoast.uga.edu/ouireach/programs/stormwater
-management/ , “Stormwater Operation, Inspection and Maintenance Tools”

Date Published/Update: 2020

GEORGIA SILVER JACKETS v |


https://gacoast.uga.edu/outreach/programs/stormwater-management/

INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

STORMWATER MANAGEMENT | ASSESS AND COMMUNICATE

PHOTO-BASED OPERATION, INSPECTION

AND MAINTENANCE TOOLS

AT T AN

Applies to Bioinfiltration,
Bioswales (Ory Enhanced

ot af;,xl'-;i'

\

Photo-based operations, inspection and
maintenance tools for stormwater green
infrastructure practices in coastal Georgia

MARCH 2020

Marine Extension and v G M ( :

Georgia Sea Grant &n (m
UNIVERSITY OF GEORGIA

Goodwyn Wits Cawood

Swales) and Rain Gardens.
i
GENERAL INSPECTION QUESTIONS
L 9. Does the area round the inket siructure (inchading fiter strip and rans
Channets) need 1o be mowed? ¥ES /WO
decquatedy mantanes foc YES/NO 0. a diversion structuse (high flow bypas: ) s presen,
sent In the drainage wes 5 there presence of trash, debets, on sed Es / No
teatrment (fiter
tiet/overfiow structize] vis/no  Mala Tresemene
1. 15 there evidence of long-tarm ponding or standing mater in the practics
Area: e
Suskugt Aves more than 48 hours after  ain event)? .. s, ot - vEs | 4O
vis /1m0 2.1 there any evidence of fertizer use on pants? (eg. e is /N0
& D the drainage ways (overiand flow or pipes) to the practice have trash, = N S o oo o
ebeis, grass clopings, rge beanches, etc. present! YES/NO 1) For practices with intermal check danes 1o allow for surface ponding on 3
slope, s there evasion present around the side of the check dams? ¥ES /MO
14,1 the maskch depth inadequuate of 100 dewp? ey tup & 31 4 e — ves [ wo
Rock- Lined Phnge Poos
o (i instaed)
s o Underdeie
15, I cleanouts are inchuded, are caps missing vEs /N0
ndesinable vegetation o ushealthy grass (bore o dieg)? YIS | WO  Crancut Capn i poce CORSEIEN? (o . matmperasy v w ot b s YES / NO
mare than 25% of the total depth o the wei vES [ WO g s
5 the suck (hichems s the pool indvpinte YES/NO 7. are there any sigrs of the undesdrain being ogged or 2 blockage? vEs /w0
7. 1 there evidence of runctf short - ircuiting (going wound) the inlet tructire?  YES /N0 g i/ Gt Sobachitn
.15 there evidence of gulies, rils, o erosion arcund the Inlet o pre-reatment 8. Do thesm stvuchees Rave trash, debels, sodiment o sowctual dumage
structare is /w0 ot
CommENTS 9. 15 there evidence of ercsion, scour, or flooding Mound the structure? s /w0
¥ES /N0
wmoon) [
i the bioretention surtace wes GOOD (<25% waes)  MARGINAL (35-50%) POOR (>50%)
s g i the biretention wurtace ares GOOD (<15% wwms)  MARGINAL (25-50%) POOK (>50%)

wgreanon

GuTuey emas, & 1 noesRANE
WATATN AR




INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

STORMWATER MANAGEMENT | ASSESS AND COMMUNICATE

@ PHOTO-BASED O&M TOOLS IMPACT

2020 Training — 98% agree or strongly agreed to put something they
learned info practice within 12 months.

44% of permitted municipalities have included the tools as
recommended resources in GI/LID Plan updates

95% of the GI/LID practices are being assessed by municipalities using
the tools

Online training course - Fall 2022

COASTAL RESILIENCE WORKSHOP
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INCREASING COMMUNITY RESILIENCE TO COASTAL STORMS AND SEA LEVEL RISE

STORMWATER MANAGEMENT | ASSESS AND COMMUNICATE

@ LEARN MORE

Rethinking Runoff Lunch Workshop - September 15t

hitps://gacoast.uga.edu/outreach/programs/stormwater-management/

Georgia Stormwater Management Manual updated 2016, Coastal
Stormwater Supplement ?

https://atlantaregional.org/natural-resources/water/georgia-stormwater-management-manual/

Questions?

GEORGIA SILVER JACKETS ; ‘ COASTAL RESILIENCE WORKSHOP
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DEPARTMENT OF NATURAL RESOURCES

COASTAL RESOURCES DIVISION

Jennifer Kline, Coastal Hazards Specialist
Georgia Coastal Management Program
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Resilience at
a state level

Department of Agriculture
Department of Natural Resources
Department of Community Affairs
Department of Public Health

Georgia Emergency Management
& Homeland Security

Georgia Forestry Commission
Georgia Chamber of Commerce

University System of Georgia



JURISDICTION

MARSH & SHORE

o Coastal Marshlands
Protection Act

o Shore Protection Act

o Revocable Licenses

o Federal Consistancy

COASTAL
MANAGEMENT
PROGRAM

368,000 acres of
marshlands

300 square miles of
Atlantic Ocean

3,400 miles of
shorelines

105 miles of beaches
11 counties

680,000 people



It is our goal to make
Georgia’'s coast more
resilient to hazards by
providing training,
technical assistance

& funding.




COASTAL
MANAGEMENT

Ol

02

03

04

OCEAN & COASTAL
MANAGEMENT

MARSH & SHORE
MANAGEMENT

COMPLIANCE &
ENFORCEMENT

SHELLFISH & WATER
QUALITY



COASTAL & OCEAN

MANAGEMENT
GREEN GROWTH COASTAL HAZARDS
Building & planning best Community resiliency;
practices; Low-impact Disaster recovery;
development Assessing climate change
GIS & PLANNING WETLANDS
Regional LIDAR; Assessing health;
Imagery gathering; Monitoring dieback;
Web-based mapping Promoting restoration

4:




COASTAL & OCEAN
MANAGEMENT

COASTAL
INCENTIVE
GRANTS

Nearly 450 projects funded
over 20 years, representing
$40 million including
matching funds

Over $3 million in resiliency
projects

Over $3 million
to resiliency

‘ 69 percent

Universities

30 percent
Local governments

1 percent
State agencies



DISASTER RECOVERY &
REDEVELOPMENT PLANNING

e
" GEORGIA

POST-DISASTER RECOVERY &
REDEVELOPMENT PLANNING

A Guide for Georgia’s Communities

Long-term, holistice, community level planning

e All11 Coastal Georgia Counties
e Includes Shoreline Change and Sea Level Rise
e All coastal military installations participated

Georgia is the first state in the US to have a completely
resilient coast based on FEMA’s National Disaster Recovery
Framework.



RESPONSE

MARINE DEBRIS

Private docks,
marinas and
sunken vessels

UNMANNED
AERIAL VEHICLES
Assistance to

state and local
governments




ENHANCING COASTAL
RESILIENCE WITH GREEN
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INFRASTRUCTURE
LG
Freshwater r ENHANCING Saltwater
Coastal

Stormwater/precepitation Resilience High-tide flooding

flooding m Tide gates, living shorelines,
Bioswales,raingardens, — " salt-tolerant vegetation,
pervious paving, rainwater o G = enhanced dunes

harvesting ——



PACKAGE IT UP
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People Place Protection
Social Vulnerability Natural Resources NBI & GI
Underserved Communities Climate Change Resources and Tools

Coast Ordinances



BUILDING
RESILIENCY WITH
NATURE-BASED
INFRASTRUCTURE




GEORGIA

CLIMATE
CONFERENCE

MINIMIZING GEORGIA'S RISKS.
MAXIMIZING GEORGIA'S FUTURE




FLOOD
LITERACY
PROJECT

Terminology is critical




COASTAL LAND
CONSERVATION

(formally known as CELCP)

Funding to assist in land
conservation.




GEORGIA COASTAL HAZARDS
COMMUNITY OF PRACTICE

GOVERNMENT

Dept. of Public Health
Dept. of Community Affairs

U.S. Army Corps
Georgia Emergency Mgmt.
Coastal Regional Comm.

NONPROFIT

Nature Conservancy
Georgia Conservancy

S
COASTAL RESOURCES DIVISION . :‘- "_‘
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RESEARCH

University of Georgia
Georgia Southern University
Emory University

Savannah State University
Georgia Tech

NATURAL RESOURCES

Coastal Resources Div.
Skidaway Institute
Jekyll Island

Sapelo Island N.E.R.R.

Goargla Sea Grant

SOUTHERN Constal Heatth Dlstrct
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AN (Carl Vinson
II Institute of Government
&. UNIVERSITY OF GEORGIA

Since 1927, the Carl Vinson Institute of Government has been an integral part of the University of
Georgia. A public service and outreach unit of the university, the Institute of Government is the
largest and most comprehensive university based organization serving governments in the United
States through research services, customized assistance, training and development, and the
application of technology.



Carl Vinson
Institute of Government
UNIVERSITY OF GEORGIA

Services & Research

Economic Fiscal & Economic : : Planning &
: Strategic Planning . :
Development Analysis Environmental Services

Human Resources Survey Research syorelfed BemesEsly State & Local

Management

& Evaluation Government Services

Data Analytics
and Visualization
Services

Workforce
Development




Carl Vinson Institute of Government
Services & Research

Planning &
Environmental Services



Disciplines Involved

URBAN

PLANNING




ENVIRONMENTAL
LAW & POLICY

Governance

* VMRC

Property Owners

eENHANCING

Coastal
Resilience

WITH GREEN INFRASTRUCTURE

Tidal Marsh
® Protect or enhance

existing marsh Climate &
Restore -
build living shorelines Storms

Environmental Law & Policy

HAZARDS & RESILIENCE
PLANNING

LOCAL, STATE
& REGIONAL PLANNING

URBAN DESIGN & PLANNING




Jekylllsland Land Use Update, 2021

>

; Pil ‘k - 2014 Master

[ - - 2021 Master
Plan Update

I,

MASTER PLAN UPDATE

FINDING
Compatible Uses in Conservation Priority Areas (CPAs)

Strategic Planning & Natural Resource Planning

WATER QUALITY ASSET-BASED COMMUNITY LOCAL, STATE

REGULATIONS DEVELOPMENT = i —. URBAN DESIGN & PLANNING

STRATEGIC PLANNING




INTERTIDAL g
Context Map

Changes to the
Oyster Mariculture

Georgia led the

------ & nation in harvesting < s S s on 5 @ h
; wild oysters for Georgia law only provided for lease of state-owned ) ou are here
canning INTERTIDAL waters for commercial harvest of wild oysters

Oyster Lease Site *

MEAN LOW WATER WATER *For illustration only, not an actual lease location.

INTERTIDAL INTERTIDAL ~ SUBTIDAL

New demand for
single oysters sold
by the half shell g

\ Creation of SUBTIDAL water bottom
| leases allowing for oyster farming

‘?/ / in floating cages

235|Elk
Oyster Lease Site

Policy Research and Analysis

ENVIRONMENTAL POLICY ANALYSIS &

LOCAL, STATE
& REGIONAL PLANNING

PUBLIC ENGAGEMENT




PUBLIC INPUT

TOP ISSUES IDENTIFIED.

* FIRE-DAMAGED BUILDINGS
AND BUSINESSES

* COMPLETING THE STREETSCAPE

INTO THE CITY, ETC.)

ATEF 5

WHERE ARE We coing;

Downtown Development

DOWNTOWN DEVELOPMENT URBAN DESIGN & PLANNING

e ]
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INFILTRATION

HAZARDS & RESILIENCE

PLANNING
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S 10psolL
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Visualization & Graphics

ENVIRONMENTAL
LAW & POLICY

URBAN DESIGN & PLANNING
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Institute for Resilient ”

Infrastructure Systems
&Y. UNIVERSITY OF GEORGIA

Vision

Natural and conventional infrastructure working together for thriving
communities, businesses and natural systems.

Mission

* Advance the integration of natural and conventional infrastructure
systems to strengthen long term resilience to flooding, sea level rise,
drought, and other disruptions.

* Empower communities and businesses to discover wise
infrastructure solutions that maximize social, economic, and
environmental benefits.

e Support informed decision making through interdisciplinary
expertise, advanced tools and techniques, and collaborative
partnerships.



Institute for Resilient

Infrastructure Systems
&Y. UNIVERSITY OF GEORGIA

College of Engineering

College of Agricultural and Environmental Sciences
Carl Vinson Institute of Government

College of Environment and Design

Franklin College of Arts and Sciences (including
Anthropology, Geology, Geography, Marine
Science, Psychology)

Marine Extension and Georgia Sea Grant

College of Public Health

Odum School of Ecology

Warnell School of Forestry and Natural Resources
Skidaway Institute of Oceanography

School of Social Work

Ecologists
Hydrologists
Economists
Landscape architects
Meteorologists
Anthropologists
Social workers

Civil, Mechanical, Environmental, &
Computer Engineers

Psychologists

Geologists

Marine Scientists and Oceanographers
Foresters

Lawyers
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SEAGRASS &
MARSHLAND PLANT
GROWTH

BAGGED
OYSTER
SHELLS

WAVE
BREAKING

DISSIPATTED

WAVE ACTION REEF FLAT

US Army Corps
of Engineers,




Inlet from Roadway
or Parking Area
(Grass, Vegetated, or Stone-Lined Swale)

Optional
Geotextile
(Sides Only)

Peastone Separator

Mulch Layer

Temporary
Ponding Area

Native
Plantings

Optional Stone Weir
(Overflow Spillway)

Optional
Underdrain

Natural
Infrastructure




Natural Infrastructure

Coastal wetlands (Salt marsh Barrier Islands

nps.gov

Oyster/coral reefs

r—w

SEAGRASS &
MARSHLAND PLANT
GROWTH

- o AR e BAGGED
‘ o | OYSTER
SHELLS

WAVE
BREAKING

DISSIPATTED \
WAVE ACTION S / REEF FLAT

CONCRETE
REEF BALLS

17



Engineering With Nature®

* Engineering not “against,”

o not “for,” but “WITH”
nature

* Intentional alignment of
engineering and natural
processes that requires us to
understand:

* Natural processes

* NI not as just things in space,
but as processes in time

* System interactions

US Army Corps
of Engineers.



Network for Engineering with Nature
(N-EWN)

Q

METHODS AND
STANDARDS

Rigorous methods, standards
and tools are needed to
effectively plan, design,

construct and operate natural

infrastructure at different
scales.

[C]

ASSESSING BENEFITS AND
COSTS

Natural infrastructure provides
communities with a broad array
of economic, environmental and

social benefits. Improved

approaches are needed to
evaluate, quantify and forecast

these benefits to support
planning and decision making.

4

MONITORING
PERFORMANCE AND
OUTCOMES

Technically sound, efficient, and
applicable methods are needed
to track natural infrastructure
performance over time, develop
the evidence base for future
designs and investments, ensure
compliance with policy and
inform project operations and
adaptive management.

gl

INTEGRATING PEOPLE
AND POLICY

Providing infrastructure that
supports human wellbeing and
equitably meets the needs of
diverse communities, requires
integration of human values,
attitudes, beliefs, and policies
with modern communication
and collaboration practices.




Institute for Resilient

N
Il Infrastructure Systems

&Y. UNIVERSITY OF GEORGIA

N-EWN

20

4N (Carl Vinson
ll Institute of Government
. UNIVERSITY OF GEORGIA

MCE Initiative

Engagement
N Research. TTROSY
Outreach

Responsibilities and Activities:

Conduct basic and applied science.
Develop technical practices and methodologies.
Coordinate academic educational activities.

Outreach and engagement with industry.

Collaborative planning with communities and military installations.
Develop pilot project concepts.
Facilitate the adoption of EWN best practices and concepts.

Conduct/inform legal, policy, and social science research activities.
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UGA Military Community Engagement Initiative

WILDFIRES

| ' Hey

DROUGHT

Engineering With Nature®
for Climate Resilience
on Military Installations

THE UNIVERSITY OF GEORGIA-FCRT BENNING PARTNERSHIP

The University of Georgia's (UGA) Institute for Resilient
Infrastructure Systems (IRIS) and the Carl Vinson Institute of
Government are engaging with Fort Benning to apply Engineering
Wwith Nature (EWN) principles and practices to develop plans that
addresses the local priorities and vulnerabilities defined by the
installation and the surrounding communities.

GURRENT PROJECTS OF THIS PARTNERSHIP INCLUDE:

+ Assessing opportunities for EWN projects both inside the
installation and across adjacent communities;

+ Assessing opportunities to reduce wildfire risk and drought
vulnerability;

+ Supporting Fort Benning in applying the Army Climate
Assessment Tool (ACAT);

+ Building improved maodels of stormwater systems and other
infrastructure;

+ Evaluating potential operational efficiencies that can
improve resilience planning and EWN project
implementation; and

+ Conducting additional inventories and assessments to
understand the root causes of vulnerabilities on the
installation and across adjacent communities.

CONVENTIONAL INFRASTRUCTURE NATURE-BASED INFRASTRUCTURE

[

Erosion

Decrease
Lack of Access

L Access to Wildfire Risk
o the Floodplain i
the Floodplain 3 Stability &
Impaired Water Quality Q Improved Water Quality ik Infiltration
W "
—aw  Lack of Biodiversity "o Biodiversity g Native Plants

PROBLEM

Climate change poses a variety of threats to military operations based on:

+ The nature of the mission of the specific installation

+ The geographic and ecological setting in which it operates

+ Age and design of local infrastructure systems

+ The interconnections the installation has with the surrounding community

APPROACH

+ Climate change is a universally shared challenge, but one where the threats and
necessary adaptations are intensely local.

+ Through direct engagement with civilian and military personnel and in surrounding
communities, this effort will provide practical resources to address local vulnerabilities
through application of EWN principles and implementation of natural infrastructure
projects to address Army and DOD climate resilience priorities.

OUTCOME

+ This effort will create a network of resilience professionals to share information, drive
practical and applied research, and spur innovative projects that can effectively and
efficiently address threats to the military mission in all of the widely varied contexts in
which the military operates.

Engineering With Nature Carl Vinson Institute of Government

Institute for Resilient Infrastructure Systems

ace MY UNIVERSITY OF
RS0 NETWORK FOR ' |
O, " 2. ENGINEERING [ Il GEORGIA

A
() WITH NATURE
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ort Benning — Local Governments
Compatible Development & Conservation Plan

Muscogee

Chattahoochee

Russell
(AL)

Stewart

Fort_Benning
[ Primary Project Counties
) Additional Affected Counties

—

ol o

l CHATTAHOOCHEE

WU~ «

SRR
a $

STEWART RUSSELL

MARION

THE PROCESS

Assess the economic and fiscal impact of existing compatible use programs
as well the potental impacts of proposed programs.

Conduct a feasibility study designed to evaluate potential revenue
generating compatible land use activities.

Conduct robust community engagement in the counties affected by the
ACUB priority areas.

Conduct engagement with Base personnel for input, ideas, needs within the
rural region.

Identify common needs, issues, priorities, and opportunities related to and
compatible with mission and ACUB land acquisition efforts.

Develop a resource and asset inventory describing local opportunities for
mission compatible economic development.

Focus on non-regulatory and incentive-based programs, policies, and
activities that can facilitate market driven land use practices that promote
compatible long-term development.

Outline a regional approach with concrete action items to further an
economic development strategy.

Develop an Implementation Strategy that identifies funding and
resources to support the execution of short-term and long-term

action items described in the Plan.

24



Questions / Discussion

Carl Vinson

N
II Institute of Government

&Y. UNIVERSITY OF GEORGIA

aN [nstitute for Resilient

II Infrastructure Systems

“- UNIVERSITY OF GEORGIA
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'T Georgia Emergency Management &
Homeland Security Agency (GEMA/HS):
“Protection of life and property”

GEMA/HS Hazard Mitigation Department:
“Mitigation is any sustained action taken to
reduce or eliminate the long-termrisk to
human life and property from hazard events.”



What is risk,
then?

Vulnerability




Where are we
headed?

Demographics Development




Nqﬁonal Institute of Building Sciences

* Natural Hazard Mitigation Saves Report

ADOPT

CODE

Overall Benefit-Cost Ratio 11:1
Cost ($ billion)  %],ear

Benefit ($ billion) *13/year
Riverine Flood

Hurricane Surge

Wind

Earthquake

Wildland-Urban Interface Fire

Copyright © 2019 The National Institute of Building Sciences

ABOVE
CODE

4:1
s4/y(->ar
$1 Glyear

BUILDING
RETROFIT

4:1
520
$2200

6:1

not
applicable

6:1
13:1

LIFELINE
RETROFIT

4:1
*0.6
$2.5

8:1

not

FEDERAL
GRANTS

6:1
$27
160

applicable a

7 i |
3:1



https://www.nibs.org/projects/natural-hazard-mitigation-saves-2019-report

Cost-effectiveness (Return on Investment)

e “Benefits” are avoided losses or avoided service
delivery interruption

Vulnerability

* No less than $2.33 in federal dollars for every $1
Invested by the local government
 Upto 9:1 under the current Hazard Mitigation Grant Program

~

"

Transportation

FEMA Community
Lifelines Framework

Hazardous
Materials

Qpi

ne
(Power & Fuel)

Communications



https://www.fema.gov/emergency-managers/practitioners/lifelines

7

After Presidentially

Availability Annually Declared Disaster Annually
. $1B ~$90M
U ATl (minimum $1M to GA) (~$80M for Covid-19 Pandemic) SHlEeh
Competition Nationwide Statewide Nationwide
Eligible (Sub)Applicants State and Local State and Local Governments, State and Local
g PP Governments Qualifying Private Non-Profits Governments
Cost Share
(Federal %/Non-federal %) oSS s 2
Maximum Award Scales
(Federal Share) gt with Disaster el
Grant Deadline Last week of January Per Disaster Declaration Date Last week of January
Application Review ~1 year to 18 months ~18 months to 2 years ~1 year to 18 months
Administration Reimbursement* Reimbursement* Reimbursement*

AAll local government subapplicants must participate in the National Flood Insurance Program
*Actual physical work cannot occur prior to award or final approval



Stephen Clark

Hazard Mitigation
Manager

Phone: (404) 635-4573
1-800-TRY-GEMA
stephen.clark@gema.ga.gov

Alan Sloan

Hazard Mitigation Planning
Supervisor

Phone: (229) 276-2773
1-800-TRY-GEMA
alan.sloan@gema.ga.gov

Jack Krolikowski

Hazard Mitigation
Deputy Manager

Phone: (404) 333-9469
1-800-TRY-GEMA
jack.krolikowski@gema.ga.gov

Alicia Schoening

Hazard Mitigation Projects
Supervisor

Phone: (404) 635-4573
1-800-TRY-GEMA
alicia.schoening@gema.ga.gov
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