South Carolina Floods of 2015

Mario Formisano, Director
Dorchester County
Emergency Management Department
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Geography:
South Carolina is
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Carolina, to the
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by Georgia, and
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SC Natural Disaster History

* 1959 Hurricane Gracie
* 1989 Hurricane Hugo

* 1999 Hurricane Floyd

e 2003, 2004, 2006 Winter/Ice Storms
* 2014 Severe Winter Storm

e 2016 Severe Storms & Flooding

* Earthquake of 1886



Key Discussion Areas

 Situation and Overall Impact

e State perspective (part 1)
— Response
— Factors Contributing to Success
— Where to Improve

* Local perspective (part 2)
— Response Mission

— Lessons Learned
— Recovery Process



October 1, 2015
Joaquin’s Approach

MAJOR HURRICANE JOAQUIN (AL11)
Early-cycle track guidance initialized at 1200 UTC, 01 October 20

Current Intensity: 110 kt Current Basin: North Atlantic
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Note: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.
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Hurricane Joaquin Cunent Information: ® Forecast Posmons

Thursday October 1, 2015 Center Location23.4 N 73.7 W @ Tropical Cyclone () Post-Tropical

5 AM EDT Advisory 14 Max Sustained Wind 120 mph Sustained Winds: D <39 mph

NWS National Hurricane Center Movement WS¥W at 5 mph S 39-73 mph H 74-110 mph M >110mph

Potential Track Area: Watches: Warnings:

85°W 80°W 75°W 70°W 65°W 60°W . Day1-3 Day 4-5 Hurricane Trop.Storm  [HIM Hurricane I Trop.Storm

By using this plot, the user agrees to the UCAR Terms of Use
which can be accessed at: http//www2.ucar.edu/terms-of-use

Plot generated at 1521 UTC 01 October 2015



The “Set Up” - Satellite View
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Regional Rainfall Totals oct. 1- 4
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Prelim 96 Hour Average “Recurrence”

created by MetStorm 10-09-15
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Heavy Rainfall: How Extreme?

Sumter (CoCoRaHS)

500-yr: 15.6
1000-yr: 18.1

observed: 19.9

Columbia (KCUB)
500-yr: 11.5

observed: 12.4

1,000-yr: 13.3
Manning (CoCoRaHS)

500-yr: 15.8

observed: 17.6

1,000-yr: 17.9

Kingstree (CoCoRaHS)

500-yr: 16.0
1000-yr: 18.1

observed: 19.9

Longwood (COOP)

500-yr: 17.8
observed: 17.8
1000-yr: 20.2

Max Four Day Total (in)

26.88
500-yr: 15.9 . g
'+ 16.00

(CoCoRaHS)

1000-yr: 17.5 11.00

observed: Z26.9

| fgg Met/Exceeded
Charleston (KCHS) ' 1,000 Yr Rainfall

500-yr: 15.8

observed: 16.0 Met/Exceeded

1,000-yr: 17.4 500 Yr Rainfall



http://www.cisa.sc.edu/PDFs/October 2015 Flood Event 4 Pager.pdf
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What is a 100, 1000 Year Flood?

100 and 1,000 Year Flood Does NOT = Amount of Years between
Floods

100 Year Flood Has 1% Chance of Occurring ANY Year
1,000 Year Flood Has 0.1% Chance of Occurring ANY Year

Probabilities Only as Good as Past Data. More Data — Better
Statistics!

Note: This was NOT a 1,000 Year Event for most Rivers




Mitigating Factors for Flooding

U.S. Drought Monitor
South Carolina

September 29, 2015

Dry Conditions Prior to Event —
Especially Interior Areas

Dams Provide Flood control —
Largely rivers flowing from
central SC

Infensify:
D0 Abnonnally Dy - 03 E xtreme D rought

01 M oaderate Drought - 04 Exceptional Drought

02 Severe Drought



Flood-prone areas to avoid during heavy rains

These areas have been previously reported to have flood-related traffic problems. Various
conditions such as high tides and clogged drains can contribute to the flooding potential.

® L A Previously filled low
Reported | 1\ || or marsh areas.
areas of | ‘

flooding-

related

traffic

SOURCE: CHARLESTON POLICE, ESRI GILL GUERRY/STAFF




South Carolina Precipitation Storm Total Ending at 7 AM Oct. 5th, 2015
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Storm Numbers

Storm related fatalities: 19
Displaced citizens: Over 20,000

Shelters:

— 32 (includes standby locations)
— 26 counties with shelters

— 941 citizens sheltered

Emergency meals served: More than
2.7 million

Citizens without water: 40,000




Storm Numbers (con’t)

Highway Patrol calls: 8,407
Collisions during the event: 3,521
Dam failures: 36

Dams under emergency orders: 75

Roads and bridges closed: 500+
Water rescues: Over 1,500

Calls taken by the Public Information
Phone System: 12,900+




Storm Numbers (con’t)

 State logistics requests: Over 900

* EMAC

— 42 requests
— 10 states

e SC National Guard: 4,100 personnel
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Dam
Failure,
Richland
County.




* The Columbia
Canal washout
left the City of
Columbia
without
drinking water
until it could
be repaired.

 USACE
provided UAV
(drone) flights
of the canal
and of several
dam breaches.




Wise Ferry Road, Lexington
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Gibson Pond, Lexington
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Timberlane Road, Lexington
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' 2 rave 2t e v i o 1 e S St =
! S T ;,L.: - IT;L”;,_ S ._Jh

SR e e R

'
Nie!

o SRt
o SR ‘




Florence County




Rescue Operations, Georgetown




Water Distribution, Richland County




Garner’s Ferry Road, Columbia
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National Guard Water
Operations, Columbia
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National Guard Temporary Road Repair




National Guard Air Operations




National Guard Air Operations
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National Guard High Water Assistance




National Guard Evacuation Assistance




Public Information




Federal Recovery Assistance

Category State Federal Loans Total
FEMA Individual Assistance (lA)
$ 2,906,556 $ 83,995,023 $ 86,901,579
Housing Assistance $ 75,275,356 $ 75,275,356
ONA $ 2,906,556 $ 8,719,667 $ 11,626,223
FEMA Public Assistance (PA)
Current Total Estimate $ 66,071,057 $ 198,213,171 $ 264,284,228
State Agency Estimate $21,196,915 $ 63,590,745 $ 84,787,660
Local Govt. Estimate $ 44,874,142 $ 134,622,426 $ 179,496,568
FEMA National Flood Insurance Program
Claims Paid to Date $ 129,663,721 $ 129,663,721
SBA Loans $ 151,431,400

Non-Federal Share

$ 69,146,057




Factors Contributing to
Success

Advance notice

Early decision making at all levels
State agency heads directly involved
Pre-staging of emergency assets

EMD and NG liaisons deployed forward




Factors Contributing to
Success (con’t)

Mutual Aid

Counties provided assistance to other counties and the
State

EMAC

Extensive planning, training and exercising at
all levels of government

National Guard capabilities

Emergency management profession in SCis
mature and experienced



Where to Improve

Initial findings
Validating information
Managing information expectations
Flood and inundation modeling
Enhance state regulated dam program
Enhance mosquito abatement programs
Shelter staffing
Staff augmentation for EOCs at all levels
Meeting unmet needs beyond FEMA assistance



October 2015 Flood Response &
Recovery

Dorchester County, SC



Dorchester County 101

County Seat: Saint George

575 sgq mi

Pop: 148,468 (2014)

Form of Gov’t: Council/Administrator
757 employees

Median HH income: $S54,452



Org Chart & Staff

lason Ward
County Administrator

Charlie Potts
Deputy County Administrator

Mario Formisano
Director

Theresa McKnight
Administrgtive Assistont 111

Matt McNamara Roger Dangerfield
Preporedness & Recovery Specighst Communications & Logistics Manager

John Place
Communicgtions Technician

Justin West
GIS Anglyst (E911)




Divisions

* Emergency Preparedness

— Coordinates disaster planning, training and
exercises; Public Education; CERT

* Communications Support

— Radio equip/system diagnostics, 800 MHz, VHF,
Amateur program administration

e E-911 Services

— GIS, Equipment maintenance and service, 911
fund administration



Primary EOC

Carl Knight Law Enforcement Complex
212 Deming Way, Suite 3, Summerville, SC
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Emergency Support Functions

Fire Services
Branch

Firefighting Group

Law Enforcement
Branch

Security Group

Traffic Management
Group

Rural SAR Group

Health & Medical
Branch

EMS Group

Public Health
Group

Fatalities Group

Lisizon Group
{Local, State, Federai)

Public Information
Group

Public Works
Branch

Stormwater Group

Debris Mgmt
Group

ies Branch

Water & Sewer
Group

Energy Group

Animal Services
Branch

Animal Control
Group

Animal Rescue
Group

Documentation
Unit

GIS/Mapping Unit

Business &
Industry Unit

Assessment Unit

Material Transport
Unit

Transport Unit

Comp/Claims Unit

Applicant Agent
Unit

Military Support
Branch

EOC Manager

ASHIFT/B SHIFT
Operations Section Chief = EOC Manager
Logistics Section Chief = Deputy EOC Manager




Operating Conditions (OPCON)

OPCON 5: Most day-to-day operations. Pre-disaster prep
activities that do not yet warrant EOC activation.

OPCON 4: Possibility of an emergency or disaster that may
require emergency operations. EM staff closely monitoring.

OPCON 3: Disaster or emergency situation likely. EOP and
other emergency plans activated. Limited EOC staffing.

OPCON 2: Disaster or emergency situation is imminent or in
effect. Full EOC staffing to meet the needs of the response.

OPCON 1: Major disaster or emergency situation in effect;
highest state of emergency operations.



Operational Areas

Orangeburg

Berkeley

3505
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Colleton
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Emergency Council

* County Council Chairman serves as Chair;

e Executive Advisory Group comprised of Mayors and
Public/Special Service District Chairpersons;

e Operations Group comprised of the Administrator
and staff, EMD, EMS, Fire, Police, ARC, DSS, PWD, and
others.



Emergency Measures & Decisions

Declare “State of Emergency”;
Property access for debris removal;
Private roads and ditches access;
Water usage limitation;

Alcohol and firearm sale limitations;
Establish curfew;

Prohibit price gouging;

Business license issue moratorium;
Zoning and building permit moratorium;
Regulating outdoor burning;

Others as required.



2015 October Flood Event

DCEOC OPCON Sequence
4. 10/1 - 10/2 (Preparations)

— County government/schools, early dismissal on 10/2

1: 10/3 -10/7 (Response, Short-term Recovery)
— 24 hour staffing until 10/6, CCC activated

3: 10/8 — 10/11 (Transition into Recovery)
— County government reopened

4: 10/12-10/15
— FEMA DRC opened 10/16



Response Facts

Afternoon of 10/3 State of Emergency
Declaration and Curfew

10/3 — 10/5, 140+ water rescues

EMAC/Mutual Aid: ICW SEOC, TN Water
Rescue; Type Il USAR (Fairfax, VA)

SCNG assist w/ sandbags & other logistics
1 unsolicited truck of donations



Mass Care

 Summerville High School Shelter
— Peaked at 97 evacuees
— Open for 8 days
— Relocated on Day 8

* Salvation Army and Red Cross Canteens
* Tyson Foods
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2011 SLOSH Model
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Council approves “hazardous pay” for flood workers
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1:1,000,000 Waste Water Facilities

@ EOC ) Waste Water Facility Freeway [[_ 1] County Boundary
@ Pump Station = Highway [l Municipal Area




1:12,000 Lower Waste Water Facility

Imagery dates: 2011 - 2015 Waterlines [ _ ] County Boundary







.r]r ///”,ua:

//%1'.,

"l

’
.
' o

aff,“'fff‘ 7

(5

A et

7, @ ?"’5’”#"’
ff// 7 r: ¥ //'

%

M

Nl‘\

\.t\ "

------

‘I
A~Al

/ﬁ //./

I/ /r

“ ., . l- ’d'foﬂ'
peacE g

< .q.l

- .
‘ o ;'a { :
o y




e’









/

\
Y /'q-f? \
e ol

\.\ Richland

Lexington \~

—

/
) 442 ft 3
422 ft & Baea

> e ¥ g Calhour}’\

=N

N

"% Orangeburg\
:\\\ P
b 127,17 A
\ Vo X

4 N
%, Dorchester«

\_&/

‘MN-\V\

{
>

/

2
Service Layer Credits: Sources: Esri, USGS, L.‘
g

~

(oS5

2

\_/’V'"’""

~

Charleston

M
f105

Berkeley

\\ 79 ft

DN

% >
\a-"/ \"( v

N
@ 0 ft

?

-
>

V o

1:3,000,000 Point Elevations

A Highest Point [ __T} County Boundary
WV Lowest Point

Hydrology

*
m




Lower Edisto River Basin
Wetlands

Four Hole Swamp
and Main Stem

Edisto River Sub-Basins

Value Class 1
Value Class 2
Value Class 3

Municipal Boundaries
Major Roads

Major Streams
Sub-Basin Boundaries

Edisto River Basin Project
S.C. Dept. of Natural Resources
Water Resources Division
Columbia, South Carolina

20000 40000 FEET

4 6 8 10 MILES 4 SCDNRAVRD/NRIMA
MS-96-05-02




Service Layer Credits: Esri, HERE, DeLorme,
Mapmylndia, © OpenStreetMap contributors,

1:1,000,000 Public Safety Facilities
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Canaan United Methodist




Casket Retrieval

ONEAKING
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MUST SEE VIDED CASKET RETRIEVED
Ty Dorcester County, SC










Response Lessons Learned

Challenges Keys to Success
* \Water rescue resources e Situation reports and
« Movement of supplies information sharing
« Roads/bridges closures * lLeadership involvement
e Public obedience  Dedicated public info team
* Limited flood forecast * Social media
capabilities after rain  Next day planning

* Cooperation



|A Stats

Registrations- 4,085

Total awarded through the Individuals and
Households Program (IHP) $4,156,187.94

Housing Assistance (HA) $3,545,738.57

Other Needs Assistance (ONA) $610,449.37



|A Stats Cont.

Over 40% of Applicants Failed the Income Test
for loan repayment (FIT)

Unmet Need
FEMA Verified Loss — FEMA Grant = Unmet Need
~ $2,000,000.00



1:350,000 IHP Awardee Locations

Legend

[ ] IHP Awardee
Road

Local

Interstate
Freeway

Major Arterial
Minor Arterial
Major Collector
Minor Collector

Ramp




PA Stats

Preliminary DA w/ FEMA = S3.5M
Latest figures for county = S3M
Challenges w/ Cat B worksheets
Minimal Cat A expenditures
Vector Control Issues



Short-term Recovery

Driven by response/rescue data
VOAD needs assessment

Local Gov’'t damage assessment
FEMA support (DRCs, DSATSs)
County Council Town Hall Meeting



Intermediate

Minimal impacts to business community
-EMA assisted w/ temp housing solutions
-EMA DSAT teams were critical

nitial DRC issues (from mobile to fixed)

Substantial Damage Estimates



Long-term

Regional LTRG formed w/ committees
State case management contract
HMGP projects

EMs have to be patient..






2016 SCEMA Volunteer of the Year

:.  Southern Disaster Recovery

« Response = Recovery
"ﬁagement Specialists




Team Dorchester
_'Februar 2016 IEMC
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QUESTIONS?

Mario Formisano
Dorchester County, SC

843-832-0341
mformisano@dorchestercounty.net



