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Calling the Coast Home

Course Series:
Living with Water
The Land Water Connection

Tidelands, Beaches & Creeks:
Regulations and Rebuilding

|.|T| SCC' N Coastal Lifestyle for Clean Water

Calling the Coast Home



TSCCIN

Calling the Coast Home

South Carolina Coastal
Information Network

Instruction and Information
Provided by:

 ACE Basin National
Estuarine Research
Reserve

« Clemson University

« Coastal Carolina University

* North Inlet-Winyah Bay
National Estuarine
Research Reserve

S.C. Sea Grant
Consortium

S.C. Dept. of Health and
Environmental Control
S.C. Dept. of Natural
Resources

University of South
Carolina

SCCI N South Carolina Coastal Sign Up to receive automatic notifications | LOGIN
Information Network HOME ~ABOUT EVENTS RESOURCES ~ CONTACT
-L-J< ' e

Welcome to SCCIN

A Coastal Partnership: Providing Educational
and Training Opportunities for Coastal
ommuni
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PARTNERS EVENTS

RESOURCES



https://www.sccoastalinfo.org/

Objectives and Agenda

= What does it mean to “Live with Water”?

@ Our Coastal Landscape

= Tides, Storms, and Flooding

» What questions are you asked about water, flooding, and storms?
Break — 10 minutes

Flood Maps

Resources

Questions and Wrap-Up ﬁ"ﬂ

SCCIN

Calling the Coast Home
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About Our Coast

* 190 linear miles of beaches

* 40 barrier islands and sea islands
350,000 acres salt marshes

Over 20 million tourists per year

> 30% of SC’s 5.1 million residents
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Barrier Islands
& Beaches




S.C. Beach Guide
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Estuaries and. Tidal Creeks

S.C. has more than 20% of the East Coast salt marshes

Jidal Creeks SaltmarshsGuide

ctLanguage v

DOWNLOAD THE GUIDE PDF

Guide to the Salt Marshes and Tidal Creeks of

o) - the Southeastern United States
© Preface

Tidal creek 'ms are the primary aquatic link
between stormwater ru om the land and estuaries.
Small tidal cr s and drain into

Home  Overview  Guide Resources C ) Contact Q

; S e Guide to the Salt Marshes and
headwaters of tidal creeks are “first responders” - - X = Tidal Creeks of the
f and are an important habitat for . o Sy i
g the impacts of coastal development on aquatic Southeastern United States
M.

| ACCESS THE GUIDE HERE ¥ |

Anna

Quindlen’s quality of coastal livin

arlicle, cover from development, includi
Put ‘Emin a i

Tree Museum,

2004

ECOSYSTEM SERVICES

This booklet is based on a synthe:
research in tidal
local and state deci


https://www.scseagrant.org/wp-content/uploads/Tidal-Creek-Habitats-Booklet.pdf
http://www.saltmarshguide.org/
http://www.saltmarshguide.org/
https://www.scseagrant.org/wp-content/uploads/Tidal-Creek-Habitats-Booklet.pdf

South Coast




ACE Basin

National Estuarine Research Reserve







« Standing water on your street
Commute delays due to street flooding
Minor flooding in your home

Major structural damage to your home
Car damage from floodwaters

Wind damage

Evacuated ahead of a storm

Real estate sale affected




extreme high tide

extreme low tide

extreme low tide



https://tidesandcurrents.noaa.gov/stationhome.html?id=8665530

What causes sea level to change

Ocean-atmosphere
Interaction Terrestrial Water

Storage
Ice Melting q
ﬁ Ocean Circulation
' Density
{:: Changes ::}
Vertical Land Vertlcal Land
Motion Motion

Source: Watson, recreated from Milne, 2009
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— Predictions

NOAA/NOS/CO-OPS
Water Levels at 8670870, Fort Pulaski, GA

— Water Levels From 03/19/2024 00:00 LST/LDT to 03/20/2024 23:59 LST/LDT
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Last Wednesday

NOAA /NOS/ Center for Operational Oceanographic Products and Services

04:00 12:00 20:00
3/20 3/20 3/20

https://tidesandcurrents.noaa.gov/

Savannah

Hilton
H eac

Tybee

Leaflet | Esri, HERE, Garmin, USGS, NGA, EPA, USDA, NPS



https://tidesandcurrents.noaa.gov/

Datums for 8670870, Fort Pulaski, GA
All figures in feet relative to MLLW
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I FORT PULASKI TIDE GAGE (IN MLLW)

Universal Time (UTC)
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https://water.wea
ther.gov/ahps/

Select Fort Pulaski station
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HMIRG) "Gage 0" Datum: 0' Observations courtesy of NOAA National Ocean Service


https://water.weather.gov/ahps/
https://water.weather.gov/ahps/

Tidal Flooding

Beaufort, SC

https:/mycoast.org/sc

cMYCO&St € SCMyCoast v wWKingTides v AStorms v X Boats v  Adopt-A-Beach v

The SC King Tides Initiative

(DHEC) is leading the Caro (ing ! o document the effect
that extreme tide events have on our state’s beaches, coastal waterways, private property and public infrastructure.

2022 Predicted King Tides

« January 2-3

« May 15-18

* June 13-16

e July 12-15

« August 10-13
September 7-10
October 26-28
November 23-26

December 23-25

For details, see DHEC's Tide Tables page.


https://mycoast.org/sc

King Tide Report by Steve Miano

Edisto Island, SC

November 2021 King Tides




CHUCKTOWNFLOODS ABOUT TooLs LIVE UPDATES

Adapting to Flooding in Charleston ChUthOWﬂﬂOOdS.COfC.edU

Find local resources to help you adapt to flooding in the LLowcountry.

m ATERACTIVE MAR
LIVE UPDATES DATA SOURCES

v

eractive Map

VD Hurricne Evecuation Zones

I | Water Level Prediction

MNWS Weather Watches and Warnings
Reinfall Amount Forecast

NHC Cetegory 1 Storm Surge Risk
MHC Category 2 Storm Surg

MHC Category 3 Storm Surg

MNHC Category 4 Storm Surg

NHC Category 5 Storm Surge Risk


https://chucktownfloods.cofc.edu/
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Observed and Projected Annual Number
of Tidal Floods for Fort Pulaski, GA

% 300~/ [ Observations _
B NOAA (2017) Intermediate
Q2501 Ml NOAA (2017) Intermediate-Low
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Source: NCA State Summaries, NOS/ NOAA



https://statesummaries.ncics.org/chapter/sc/
https://tidesandcurrents.noaa.gov/stationhome.html?id=8665530
https://www.weather.gov/chs/coastalflood

Beach Profiles

Vegetation line ’wJ
A y Summer berm
Beachface
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Worst winter
Offshore erosion

o

Beach Profile Seasonal Fluctuations

Credits: The Dune Book



Beach Profiles

Dune scarp

Prestorm profile
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Dune and berm erosion

Storm Profile Offshore bar builds from
eroded dune and berm

Credits: The Dune Book

Berm rebuildin
g ?

Post-Storm Recovery Berm moves landward




Beach Profiles

Vegetation emerges,
dune recovery begins

Dune Rebuilds

Dune Growth with Time

et SR

Credits: The Dune Book





https://gis.dhec.sc.gov/bermexplorer/

B.E.R.M. EXPLORER

DHEC - OCRM Beach Erosion Research & Monitoring Profile Viewer

T

Select Beach  Download Print  Help

VOLUME CALCULATOR l o
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https://youtu.be/NHT--NDSrH|I

https://youtu.be/pWbScxjgrtY



https://youtu.be/pWbScxjgrtY
https://youtu.be/pWbScxjgrtY

s

hStorm HIL'I%
= -0ct"'2o15ﬂood ' '3='f:_:;_;._._ i
@05 * Oct. 2016 Matthew k“" N v .\l

-

\

* Sept. 2017 Irma % - 3 Todiit e
" - -+ Sept. 2018 Florence & == _ : A e
L---t=F- Sept. 2019 Dorian | .‘F"'_;&{_ e -




Storm Surge e

17 ft

storm tide e

e 15 ft Surge

2 ft normal
high tide e

— flean sea level

https://www.nhc.noaa.gov/surqge/

NOAA/The COMET Program


https://www.nhc.noaa.gov/surge/
https://coast.noaa.gov/digitalcoast/training/what-is-storm-surge.html
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= Projected Change in Annual Precipitation

Change in Annual Precipitation (%)
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Activity and Break

AN
What questions are you asked Fl

about water, flooding, and storms? <z

10 Minute Break



FIRM for purposes of construction and/or floodplain management.

The Zone AE category has been divided by a Limit of Moderate Wave Action
(LIMWA). The LIMWA represents the approximate landward limit of the 1.5-foot
breaking wave. The effects of wave hazards between the Zone VE and the LIMWA (or
between the shoreline and the LIMWA for areas where the Zone VE is not identified)
will be similar to, but less severe than, those in the Zone VE.

Coastal Base Flood Elevations (BFES) shown on this map apply only landward of 0.0'
North American Vertical Datum of 1988 (NAVD 88). Users of this FIRM should be

purara that rnactal finad alavatinne ara alen nravidad in tha Summans af Shlluatar

 Poll

Corporate limits shown on this map are based on the best data available at the ime ol
publication. Because changes due to annexations or de-annexations may h:

occurred after this map was published, map users should contact aPPmDnale
community officials to verify current corporate limit locations.

Please refer to the sepamery printed Map Index for an overview map of the county
showing the layout of map panels; community map repository addresses; and a Listing
of Communities table contai |n|ng National Flood Insurance Program dates for each
community as well as a listing of the panels on which each community is located.

For information and questions about this map, available products associated with this
EIRM nckiing istric verions of s FIRM, how to orer products or he Netonal
lood Insurance Program in general, please call the FEMA Mapping and Insurance
ox:hangs at 1 877-FEMA-MAP (1-877-336-2627) or visit the FEMA Map Service
website at hitp:/jwvww.msc.fema.go/. Available products may include previously issued
Letters of Map Change, a Flood Insurance Report, and/or digital versions of this map.
Many of these products can be ordered or obtained directly from the website. Users
may determine the current map date for each FIRM panel by visiting the FEMA Map
Service Center websile or by calling the FEMA Mapping and Insurance eXchange.

The “profile base lines” depicted on this map represent the hydrauiic modeling
baselines that match the flood profiles in the FIS report. As a result of improved
topographic data, the “profile base line", in some cases, may deviate significantly from

ZONE AE

(EL 12)

39900\

ZONE AE
(EL9)

PEARLST

MARSH ROD-

ZONE AE
(EL 9)

JOINS PANEL 0154

* How comfortable are you with using flood maps

« Comfortable
- » Somewhat comfortable
~+ Not comfortable
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(EL9)
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225000 FT

ZONEAD P depths of 110 3 fest (usully sk flow on siopn teman); average et
determined. For areas of alluvialfan flooding, veloxities also determ

ZONEAR  Special Fiood Hazard Area formerly protected from the 1% annual chance flood by
 flood control system that was subsequently decertified. Zone AR indicates that
the former flood control system is being restored to provide protection from the
1% annual chance or greater flood.

ZONEASS  Ares to be prtectd from 1% annual chance fload event by  Federl fload
protection system under construction; no Base Food Elevations determi

ZONEV  Coastal flood zone with velocity hazard (wave action); no Base Food Elevations
Getermined.

ZONEVE  Coastal flood zone with velocity hazard (wave action); Base Fiood Elevations
determined.

- FLOODWAY AREAS IN ZONE AE

The floodway s the chanalof 2 ream pus any acjscnt floadplan ares hat must be ke ree of
encroachment so that the 1% annual chance flood can be carried without substantial increases in
flood heights.

OTHER FLOOD AREAS

2ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with average
depths of less than 1 foot or with drainage areas less than 1 square mile; and
areas protected by levees from 1% annual chance flood

‘:l OTHER AREAS

ZONE X the 0.2 floodplain.
ZONED Areas in which flood hazards are undetermined, but possible.
_— Floodplain boundary
_—— Floodway boundary
— Zone D boundary

Boundary dividing_ Specil Flood Hazard Area Zones and
[ bounday iving Specil Flood Hazard Aveas of ferent Sase
Flood Elevations, flood depths, or flood velocities

A———A A Limitof Moderate Wave Action

~ 513~ Base Fiood Elevation line and value; elevation in feet*
Base Flood Elevation value where uniform within zone; elevation
(EL987) in feet

* Referenced to the North American Vertical Datum of 1988
Cross section fine

--@ Transect line

Geographic_coordinates referenced to the North American
Datum of 1983 (NAD 83), Western Hemisphere

@__

97°0730", 32°22:30"

“275%0mE 1000-meter Universal Transverse Mercator grid ticks, zone 17
S000-o0k g umbes: South Carolina Sate Plne coordnste
6000000 FT System (FIPSZONE = 3900), Lambert projection
Bench mark (see explanation in Notes to Users section of this
Dxss10, FIRM panel)
o M5 River Mie
REPOSITORES

Refer o Map Repostories Liston Map Index
EFFECTIVE DATE O coUNTYIDE
FLOOD INSURANGE RATE

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

For community map revision history prior to countywide mapping, refer to the Community Map
History table located in the Flood Insurance Study report for this jurisdiction.
To detrmine i flood insurnce s avalabe n ths comiuriy contact your nsuance agent or cai

Insurance Program
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Flood Insurance

* National Flood Insurance Program (NFIP) managed by FEMA

* All rates are ‘equal’ for a unique property, do not need to shop
around

* Required to purchase in high-risk flood areas
* May be required by mortgage lender even if outside high-risk area

* Flood insurance will pay claims regardless of whether there is a
Presidential Disaster Declaration

« Community discounts available based on Community Rating System
classification

Floodsmart.gov



https://www.floodsmart.gov/

Flood Risk and Flood Insurance

Determine your flood risk.
Everyone has a risk. 4

High Risk

« Special Flood

Moderate Hazard Area
: « Zone A, AE, AH,
Low Risk + Zone X (Shaded) AO, or VE
« Zone X * 0.2 % Annual

(Unshaded) Chance flooding



_..:'—-:_-__ ?
ﬂ FEMA FloodFactor.®




Flood Zones

Flood Zones Zone VE
as Labeled on FIRM EL 16

MoWA MiWA

Wave Height 2 3 feet Wave Height = 3.0-1.5 feet Wave Height < 1.5 feet Limit of Base Flooding
and Waves

Wave Crest Profile = +16ft - —
[top of water/wave)

Extent of A Zone

Boundary where wave height is zero
and where stillwater elevation

(2lso known as surge elevation)

Ground Contour =

Boundary where wave height

J reaches the ground
Extent of V Zone becomes less than 1.5 feet

Boundary where wave height
becomes less than 3 feet

https://www.fema.gov/coastal-flood-risk-study-process



https://www.fema.gov/coastal-flood-risk-study-process

FEMA Risk Rating 2.0:

FEMA Risk Rating 2.0 main website
* Deliver FAIRER rates, use replacement cost data
« Effective for new policies Oct. 1, 2021
 Effective for renewals April 1, 2022

 Elevation Certificates are no longer required to purchase
Insurance coverage



https://www.fema.gov/flood-insurance/risk-rating/profiles

Average NFIP Claim Payout

NFIP Policies in Properties in SC Not
in SC in the Past 10 Years

Force in SC Covered by NFIP Policy

208,600 1.7 million $27,100

Risk Rating 2.0 in South Carolina
On Average, $0 - $10 Per Month

Immediate Decreases ($0 - $120 Per year) Increases
137,604 Policies

53.215 Policies
I [

26%

65%

Average Individual Assistance Claim
Payout in SC in the Past 10 Years

$3.600

On Average, $10 - $20 Per Month

($120 - $240 Per Year) Increases
12,469 Policies

I
6% [E-

On Average, Greater Than $20 Per

Month ($240 Per Year) Increases
5,276 Policies

March 2021 1


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




Flood Maps

& Flood Insurance Rate Map (FIRM) & There are a lot of houses that have
flooded that are not in a mapped
__ Flood maps ONLY show risk for floodplain

T storm surge, not flooding from
heavy rain.

FEMA Flood Map Service Center: Welcome!

Looking for a Flood Map? @

Enter an address, a place, or longitude/latitude coordinates:

Enter an address, a place, or longitude/latitude coordinates Search

Looking for more than just a current flood map?

Visit Search All Products to access the full range of flood risk products for your

community.


https://msc.fema.gov/portal/home
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Selected FloodMap Boundarny
: : 0.2% Annual Chance Flood Hazard. Areas Jurisdiction Bound
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Mo Digital Data Avaiable
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MAF PANELS unmapped Future Conditions 1% Annual FEATURES Hydrographic Feature

Chance Flood Hazard Zone X
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Area of Undetermined Flood Hazard Zone O FLOOD HAZARD Area with Flood Risk due to Levee Zane 0
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https://msc.fema.gov/portal/home

SC Flood Inundation and Mapping for Action

f’}fﬂ SC FLOOD ‘ Inundation and Mapping for Action

Map changes

Transparent o Opadque
Special Flood Hazard Areas (SFHA)
B A
AH

B AE
| .te]
B VE
[l AE- FLOODWAY

s Annual Chance

https://scfloodimpact.com/Index



https://scfloodimpact.com/Index

Hilton Head Island Open Data  Home  PDF Maps

Capital Projects Dashboard MyHHI Request Tracker

Search Our Data

Hilton Head Island FEMA Hilton Head Island Permit Hilton Head Island Town Hilton Head Island Parks
Flood Zones Finder Council Ward Search and Amenities Map




Coastal Resources Guide

tATy
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. a = [ ]
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2023 Coastal
Resource Guide

State and local resources for coastal residents

« Community Rating System (CRS)
 Evacuation Routes

 Emergency Preparedness &
Remediation Resources

W @ FEMA (@ Homeland
Be In -

National Flood Insurance Program

tttttttttttttt

State = County - Municipality



Resources by County

Beaufort County Jasper County
Community Rating System « SCDOT Evacuation Routes
Evacuation Routes » Hurricane Information
Building Inspections and « Lowcountry Council of
Flood Information Governments
Flood Brochure « Office Contacts

Lowcountry Council of
Governments

Office Contacts

Colleton County

Community Rating System
Evacuation Routes
Floodplain Documents
Natural disaster FAQs

Lowcountry Council of
Governments

Office Contacts



Community Rating System

* A voluntary incentive program through
FEMA that recognizes and encourages
community floodplain management
activities that exceed the minimum
National Flood Insurance Program
(NFIP) requirements.

Common practices:
Open Space Preservation
Floodplain Mapping

Stormwater Management
More Listed in their Brochure

National Flood Insurance Program
Community Rating System

A Local Official's Guide to
Saving Lives, Preventing Property Damage, and
Reducing the Cost of Flood Insurance

FEMA B 573/ 2018



https://www.fema.gov/national-flood-insurance-program-community-rating-system
https://www.fema.gov/media-library-data/1562876385763-262f88e35f4dde1484be9093b099e670/2018_NFIP_CRS_Brochure_June_2018_508OK_corrected.pdf

SCDOT Evacuation Routes A product of SCDOT GiS/Mapping I ¥ &

’ 1 All SCDOT Evacuation Routes and Map
Information

Welcome to SCDOTSs interactive Evacuation map.

*Hikk] ANE REVERSALS have been discontinued. 1-26 and US 501 have
returned to normal operation with traffic moving in both
directions,**+**

**The black crosses symbolize open evacuation shelters. These
shelters are not maintained by SCDOT***

To visit the SCDOT Storm Resources Page click here.

To navigate through this map on your mobile device swipe to the left.
If you are on a computer click on the tabs labeled 2-8.

Francis Marion
. . . fran Mational Fore st
To navigate to a specific address or street: click on the magnifying glass

icon to the right and type in the address where you are located. Be sure
to include city and state.

Ifyou are using a GPS enabled device, you can locate yourself using the
circle with the hashmarks located above the magnifying glass.

For detailed evacuation instructions click on the push-pins that appear
when zoomed in to the metro level,

To download the entire file, please click here,

3o Evacuation
Resources

Esri, HERE, Garmin, NGA, USGS, NPS | FEMA NSS, EGIS @;1

2 North Myrtle Beach

Myrtle Beach, Surfside, Garden City

: Sav:rnp ah


https://scdot.maps.arcgis.com/apps/MapSeries/index.html?appid=eea77264247b41669486b8f63bdf2937&utm_source=email&utm_medium=MKG&utm_term=hurricane&utm_content=sc-map&utm_campaign=Skymosity
https://scdot.maps.arcgis.com/apps/MapSeries/index.html?appid=eea77264247b41669486b8f63bdf2937&utm_source=email&utm_medium=MKG&utm_term=hurricane&utm_content=sc-map&utm_campaign=Skymosity

Know Your Zone

. """“"" \ Southem Coast - Jasper, Colleton, and Beaufort
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https://www.scemd.org/prepare/know-your-zone/

Beaufort Zone

Use these maps and links below to determine your vulnerability to storm surge. b (278)"
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Emergency Preparedness and Remediation
Resources

BEAUFORT COUNTY, SC . Sl ‘._
EMERGENCY D\ S 4 00
MANAGEMENT ' ' 2 e
WARENESS
k

ARE YOU PREPARED FOR A . \ .
T e Citizen’s Guide

NEIGHBORHOOD?
SOUTH CAROLINA

Hurrlcane

CITIZEN'S GUIDE TO
EMERGENCY
PREPAREDNESS

Colleton County
South Carolina




& MAKE YOUR PLAN

Create a plan to help prepare you for an
emergency

0 KNOW YOUR ZONE

Know your coastal evacuation and nuclear
safety zones

%, CLOSINGS & DELAYS

View schedule changes in SC Counties.

VIEW LIST

SOUTH CAROLINA

HURRICANE GUIDE

Build Your Plan. Know Your Zone.
Stay Connected.

SOUTH CAROLINA

Hurrt-cane

KNOW

PREPARE

KNOW YOUR
ZONE

EVACUATE

PETS

SUPPLIES

CONTACTS &
RESOURCES

COVID-19




Apply for re-entry passes!

In th 1t of an enf evacuation, th ufort County Sheriff's Office — along with local municipalities — Beaufort County Sheriff's Office

will iss to qualified individuals per the Sheriff's Offic ncident Eme 1d Re Incident Re-Entry Pass System

Re-Entry Pass System based on Tiers:
DOWNLOAD HURRICANE GUIDE ﬁ

L2 Public Safety

Essential Personnel

Support Personnel

. Businesses,
B Residents and
Property Owners

*Per the Standard Operating Procedure®

Hurricane Preparedness Hurricanes and Pets Hurricane To-Go Bag
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For more information and course materials

South Carolina Coastal
Information Network

https://www.sccoastalinfo.org/
ﬁl Instructors:

® Kaitlyn Dirr April Turner
p S.C. DNR & ACE Basin NERR S.C. Sea Grant Consortium
Amy Scaroni Amanda Guthrie
Clemson Extension S.C. Sea Grant Consortium
Calling the Coast Home Matt Slagel Katie Finegan
S.C. DHEC-OCRM S.C. Sea Grant Consortium
Blair Williams Sophia Truempi

S.C. DHEC-OCRM S.C. Sea Grant Consortium


https://www.sccoastalinfo.org/

Please let us know how we can improve this course and the series.

Calling the Coast Home

Complete the course
evaluation here

Célling the Coast Home

« Course Series:

* Living with Water

« The Land Water Connection

 Tidelands, Water, and Beach: Regulations and

Rebuilding
« Coastal Lifestyle for Clean Water

Instruction and Information

Provided by:

S. C. Sea Grant Consortium; University of South Carolina

S. C. Dept. of Natural Resources North-Inlet Winyah Bay National
ACE Basin National Estuarine Estuarine Research Reserve
Research Reserve S. C. Department of Health and

Clemson University Environmental Control


https://www.sccoastalinfo.org/
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