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SECTION 1INTRODUCTON

On September 27, 2015, Hurricane Joaquin (Joaquin) developed ovel
Atlantic Ocean and strengthened into a Category 4 hurricane over the follo\
several days. One of the largest storms to ever strike South Caralagid

brought historical rainfall and freshwater flooding throughout Richland Cou
before dissipating on October 7, 2015. Unprecedented rainfall and the resu
1,000 year flood event created major public safety threats and wrou
considerable damagéhroughout the County including the destruction c
homes, businesses, infrastructure, public facilities, and the impairment of
local and regional economy. On October 5, 2015, in response to these img
the President issued a major disaster declmmatunder the authority of the suffering and hardship, by
Ropert ,T; Stafford Djsgster Relief and Emergency Assistgnpe Act, 42 | lessenng the impact of y
{araoasa /2RSS o) &{ &/ ®0 pmMHM SU asSlo i aciers NR

$21 million in CDBGMIT
Funding has been awarded
Richland County, South
Carolinato

O thérease resilience to

disasters and reduce or
eliminate the longterm risk
of loss of life, injury, damage
to and loss of property, and

In the wake of this historical flood event, Richland County immediately began the long amisnorocess of

rebuilding. Over the weeks and months that followed, Richland County departments, with support from numerous

organizations and volunteers, undertook a series of critical emergency response and recovery efforts. V
guantities of debris wer removed from roads, streams, and property throughout the County while essential
infrastructure including roads, utilities, and municipal facilities were repaired. Concurrently, public health an
safety issues were identified and addressed including eererg sheltering, temporary housing, medical
attention, provision of household necessities, drinking water protection, housing repairs, and counselling amo
many others. Despite these efforts, marnfo (1 KS a2 Ny Qa Addréskedthraughed tH€ohnyS R

In response to the magnitude of remaining recovery needs, The U.S. Department of Housing and UrQ
Development (HUD) Secretary Julian Castro announced on February 29, 2016, that $157 million in Commu
Development Block Grant Disaster Recov@RBEDR) funds would be provided to South Carolina communities,
including $23.5 million to Richland County. These resources pibwdderitically important opportunity to
continue recovery effrts in Richland County, and weigtended to help to meet remaiing unmet housing,
economic development, and infrastructure needs that resulted from thousands of homes and small §esines
being damaged or destroyed. While the road to ldagm recovery continues, apprehension and concern looms
over Richland Countyecause of the uncertainty and unpredictability of impacts from future storms and flooding
events caused by climate chantpat could ultimately reverse these recovery efforts

Hurricane Irma in 201 Hurricane Michael in 2018, and Hurricane Dorian in 2@H@esent recent examples of
storms that created uncertainty within Richland County as the State of South Céamolimgedsignificant expense

for evacuation efforts and debris removal operations while neighboring states sustained major darvégés.
Richland County received mild radthers were severely impacted multiple timese after the storm, Richland
County along with other communitidaced uncertaintyabout the possibility ofevere flooding ashie deluge of
water made its wayo the Atlartic Ocean.Thus, to a large extent, the greatest impact of these declared storms
were their destabilizing effects and unpredictability. Despite advances in meteorology, the destructive path of
storm and the associated damage left in its wake are oftees indeterminable due its volatility and instability
until the aftermath has already occurred.

However, gability canbe achieved througimitigating future storm damage. While it remains difficult to predict
when or where a storm will occur, Richland @y does knowwhich areas are likely to experience the most
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damage. With lhe appropriate funds, Richland Courggn targetthese areas for mitigation projects that will
improve resiliency for indidual households, neighborhood®d communities.

In Febouary 2018 Congress passed Public Law -1P3 to address resiliency by enabling the Department of
Housing and Urban Development (HUD) to administer and award no less than $12 billion in mitigation grants|to
previous CDB®R grant recipients impacted by asters from 2015, 2016, and 2017. Subsequently, in August
2019, HUD allocated $6.875 billion in Community Development Block Grant Mitigation -\DB®&nds,
including $21,864,000 in CDB@BT funds for Richland County intended to

G X Ay @dliBnceto Sisasters and reduce or eliminate the letaym risk of loss of life, injury, damage to and
loss of property, and suffering and hardship, by lessening the impact of future dishsters

Richland County, South Carolina has prepared this Action Plagaised by HUD tguide the expenditure of
$21,864,000 in CDBRIT funding and establish how the County will allocate its funds through its mitigation
programs. This includes the proposed use of funds, criteria for eligibility, and how funds will addngderm
mitigation throughout the County. The Mitigation Needs Assessment, which evaluates the risk profiles of the
Richland County and Hu2fined Most Impacted and Distressed areas, the critical lifelines potentially at risk in
those areas, and theosial vulnerability of the target area, forms the basis for the decisions outlined in the Method
of Distribution. This Action Plan was developed with the help of many state and local stakeholders as well as the
public to target the greatest mitigation nesdhat can be addressed by these limited federal funds.

Planning, Coordination, and Consistency

Richland County developediis Action Plan with the participation and supportsgiveralCounty departments
and community and stakeholder organizations, as well as coatidim with relevant federalstate, and local
entities, such as the University of South Carolina Hazards and Vulnerability Research Institute, the State of South
Carolina Disaster Recovery 108 City of Columbia, and Lexington Couftthile Richland County is the primary
entity respasible for management of CDBW@T funding, these participating organizations were essential
partners and provided information throughout the planning process alst helped ensure consistency with
other local and regional planning efforts. The programs and activities outlined within this Action Plan have be
designed to be consistent with key planning documents including:

1)
S

Richland County Comprehensive Plan

Richland County CDBG Consolidated Plan

Richland Count¢DBEDR ActiorPlan

Richland Count25-Year Roadmap and Stormwater Management Plan
Richland County Capital Improvement Plan

State of South Carolina Hazard Mitigation Plan

eegeegeege
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Richland County worked wittwo key groups throughout the development of this Action Plan, including the
Richland Countiitigation Working Group (Working Group), and the Blue Ribbon Advisory Committee (Advisor
Committee). These groups brought a wealth of local knowledge and re=®tw the process and assisted with
the developmenmn of the most effective mitigatiomprograms. These groups fostered collaboration, ensured
regional consistency, and promoted stakeholder engagement throughout the development of this Action Pla

Coordinaton with each of these groups also allowed Richland County to establish open communication channg

and relationships that will support implementation wiitigation activities Each group is described below.

Richland County Disaster Recovery Working Group

w3
o

The Richland County Disaster Recovery Working Group (Working Group) provided oversight and strategic

direction throughout the preparation of this Action Plan. The Working Group consisted of representatives of the

following County departments:

1 Richland Couly Administration 1 Richland County Finan&epartment

1 Richland County Clerk 6buncil T Richland County Public Works

1 Richland County Legakpartment Department

1 Richland County Emergency Services 1 Richland County Procurement
Department Department

1 Richland County Community 1 Richland County Publicformation
Planning andevelopment Office

Department

The Working Group participated in meetingsatrieast abi-weekly basis during the plan development and were
responsible for helping to provide historical anddbcontext to the disaster and any related data and information

relevant to their areas of responsibility. The Working Group offered guidance related to their field of expertise

assistance with public outreach, and participation in the development agnaros and priects funded through
the CDB@MIT program.

The Working Group also provided assistance to ensurertfiiigation activities are feasible and consistent with
other local and regional efforts. When establishing goals and identifyitigation programs and projects, the
Richland County Work Growerified consistency with other planning and related departmental efforts.

Richland County Blue Ribbon Advisory Committee

The Blue Ribbon Advisory Committee (Advisory Committee) consists of local stakeholders who form a diverse
knowledgeable representation of the County and its local communities. The Advisory Committee operated in

advisory capacity for the Working Gmand County Council. The Advisory Committee included representatives
from severalstakeholder groups including:

1 Richland County Governme®fficials T United Way of the Midlands _
1 Richland Countynunicipalities 1 South Carolin®isaster Recovery Office
1 Gills Creek Watershetkssociation T Lower Richlan€ounty
M SustainabléMidlands 1 UnderservedPopulations
1 ConservatiorCommis®n
RichlandCounty CDB®IT Action Plan 5
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SECTION 2MITIGATION NEEDSASSESSMENT

Community Profile and Impact Overview

TheOctober 2015 severe storm and flooding disaster(DRn M0 A & GKS O2dzyiéQa Y2al
2000. Richland County received $23.5 million in HUD dI¥Bf@nds to assist in longarm recovery. The county
estimated a total of $194.1 nfibn in unmet housing needs based on its CEEBGAction Plan. Many of the housing
structures were outside of designated floodplains and lacked flood insurance, many residents received of
minimal federal assistance or were denied completely, and sombeostormrelated impacts were discovered
after assistance deadlines had passed.

The entire county qualifies as a most impacted and distressed county according to the HUMODGElelines

as published in the Federal Register Nofit¥ithin Richland Caty, there are 118 census block groups (48% of
the total) where the number of LMI individuals are more than 50% of the total population in that block group. Th
LMI areas are concentrated in the city of Columbia, in and around the municipality of Irmim gredsouthern
third of the county (Lower Richland). According to the CIDBGAction Plan, 67% of the total losses in floodplains
occurred in the LMI areas, while around 38% of the damaged homes in floodplains were in areas with prima
LMI householdshe majority of which were singlamily homes (819%).

Profile Updates

South Carolina is vulnerable to a wide range of both natural andnadural hazards of varying likelihoods and
consequences. Among the hazards that affect South Carolina, witdfire most frequently experienced natural
hazard in the state and landslides the lea3te state is diverse with regional and county variability in social,
economic, and infrastructural conditions. This means that given the same event magnitude, s@samag
experience greater impacts based on their risks and vulnerabilities than other counties. For example, from 20
2018, South Carolina accumulated more than $1.7 billion in hazard event losses, and Richland County accou
for 25%2 F (1 KS sded,dr in@&than $42million.° The total losses for the state were primarily from
KAZNNA Ol ySa FyR Ff22RAYy3A: F2fft26SR o0& G2NYylIR2a |y
flooding. Statewide, the per capita property losses since 200073.61, while in Richland it is ab@1t80°¢ In

! Richland County, 2018Community Development Block Grant Disaster Recovery ¢(DBPS&ction PlarAccessed on
February 7, 2020.
http://www.richlandcountysc.gov/Portals/0/Departments/PublicinformationOfffE@®od%20Recovery%20Webpage/Richla
nd%20Cty CDBG_DR_ Initial%20Action%20Plan_Approved.pdf

2 Department of Housing and Urban Development, 2019. Allocations, Common Application, Waivers, and Alternative
Requirements for community Development Block Grant MitigaGrantees, Docket No. FRR09-N-02, Federal Register
Notice84, no. 169, August 30, 2019: 45838. Accessed February 8,220/ www.govinfo.gov/content/pkg/FR2019-08
30/pdf/2019-18607.pdf

3Richland County, pandoraNote dage 15.

4 State of South Carolina, 2018outh Carolina Hazard Mitigation Plan, October 2018 Updsteessed on February 7,
2020. https://www.scemd.org/media/1391/séhazardmitigation-plan-2018update.pdf

>Hazards & Vulnerability Research Institute, 2020. Computed property and crop losses fro202800om Spatial Hazard
Events and Loss Database (IMER) v. 18.1. Accessed on February 7, 2086s://sheldus.org

8 Ibid.
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other words, the overall impact of natural hazard losses in the county is significantly less than the state avergge
over the same period. However, a single flood event (the 2015 flooding) account&3Zomillion in losses,
representing 74% of the total property losses from natural hazards for the county sinceé 2000.

&

County Hazard Risk Scores

The county hazard risk scores d&rem the annual probabilities for each hazard for each county as identified i
the South Carolina Hazard Mitigation Plan 281or each hazard, the county with the highest annual likelihood
for that hazard received a score of 1.00 and the county with the lowest received a score of 0.0@mameng
counties scaled accordinglepending on where their values were relative to the highest and lowesitesl

The hazard scores originally appearing in the State Hazard Mitigation Plan, October 2018 Update were adjusted
to include the likelihood of flooding, flash flooding, andguifaction potential, and exclude hazmat scores.
Relative to the other counties in the state, Richland Couwith a hazard risk score of 7.58nks @' in highest
total hazard scores based on future annual probability, after Berkeley (9.61), Cha(le&®); Orangeburg (8.81),
Dorchester (7.85), and Horry (7.77) counties (Tabldig. greateshazards in Richland County compared with
the rest of the state are frorflashflooding,extreme heat, fog, severe storns, droughts,andtornadcs.

Table 1 Hazard Risk Scoresmodified from South Carolina Hazard Mitigation Plan, 2018*

HAZARD SCORE BASED ON FUTURE ANNUAL PROBABILITY OF HAZARD BY COUNTY

(Values MiAMax Normalized)

< =} E o] c IS 53
) e 3 [ 1S) o 5] 5 n =
- 2 2 S o = @
County 'DD: g =) g % o L_? 3 o = g S n 3 _S g g o o
s8l2 |E | | |g |8 |2 | & |2 |8 |2 |c|5g& £ |3
N 00| = = o (] 2] L [=) S (] o = 3N = o
c [a) < £ £ © 5 T 3 = Eo =2 g
T w [ N L — n ;
Richland 758 | 0.71| 0.07 | 058 | 0.92 | 094 | 0.07 | 0.81 | 0.44 | 0.42 | 0.09 | 0.71 | 0.70 | 0.25 | 0.22 | 0.52 | 0.13

0.07 | 0.41| 0.12| 0.04 | 0.00 | 0.61 | 0.35| 0.05| 0.12 | 0.15 | 0.40

o
N
N
o©
[
a
o
w
©

Abbeville 430 | 0.97 | 0.05

Aiken 7.48 | 0.82 | 0.07 | 0.27 | 1.00 | 0.40| 0.08 | 0.79 | 0.38 | 0.61 | 0.13 | 0.37 | 0.87 | 0.25 | 0.57 | 0.43 | 0.45

Allendale 5.66 | 0.78 | 0.00 | 0.27| 091 | 0.27 | 0.15| 099 | 0.00 | 0.12 | 0.24 | 0.63 | 0.35 | 0.25| 0.00 | 0.39 | 0.30

Anderson 6.08 | 0.85| 0.00 | 056 | 0.10 | 0.79 | 0.08 | 0.48 | 0.47 | 0.15| 0.00 | 0.91 | 0.78 | 0.05 | 0.08 | 0.22 | 0.56

Bamberg 550 0.67| 000| 021| 0.75| 030 | 0.11 | 0.89 | 0.10 | 0.15| 0.19 | 0.90 | 0.52 | 0.25 | 0.07 | 0.41 | 0.00

Barnwell 5.88| 0.80 | 0.07 | 0.30 | 0.97 | 0.16 | 0.06 | 0.85 | 0.09 | 0.28 | 0.18 | 0.63 | 0.30 | 0.25 | 0.08 | 0.41 | 0.45

Beaufort 6.84 | 0.35| 0.02 | 0.08| 0.34| 028 | 1.00 | 0.99 | 0.24 | 0.33 | 0.96 | 0.78 | 0.52 | 0.40 | 0.17 | 0.33 | 0.04

7 Ibid.
8 State of South Carolina, Note Bable 4.T.4 page 201
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Berkeley 9.61| 026 | 020 | 0.14| 0.48 | 0.70 | 0.29 | 1.00 | 0.75| 1.00 | 0.50 | 0.90 | 0.87 | 0.70 | 0.89 | 0.50 | 0.43
Calhoun 5.05| 0.65| 0.00 | 0.22| 0.86 | 0.24 | 0.10 | 0.82 | 0.11 | 0.13 | 0.16 | 0.57 | 0.22 | 0.30 | 0.09 | 0.50 | 0.09
Charleston 8.86 | 0.19 | 0.07| 0.00| 0.13| 099 | 0.93 | 1.00 | 0.64 | 0.62 | 0.98 | 0.77 | 0.70 | 0.80 | 0.23 | 0.46 | 0.35
Cherokee 436 | 0.87 | 0.00 | 0.92 | 0.01| 0.62 | 0.06 | 0.19 | 0.22 | 0.00 | 0.00 | 0.68 | 0.13 | 0.05 | 0.09 | 0.09 | 0.43
Chester 482 | 086 0.02 | 0.75| 0.22| 050 | 0.06 | 0.34 | 0.16 | 0.10 | 0.00 | 0.80 | 0.30 | 0.15| 0.06 | 0.17 | 0.31
Chesterfield | 6.17 | 0.50 | 0.00 | 0.51 | 0.68 | 0.35| 0.10 | 0.81 | 0.18 | 0.41 | 0.12 | 0.63 | 0.26 | 0.25 | 0.38 | 0.78 | 0.21
Clarendon 6.83032| 000| 030| 0.72| 021 | 0.26 | 091 | 0.23| 0.44| 0.15| 0.70 | 0.61 | 0.35| 0.54 | 0.67 | 0.43
Colleton 6.93 | 0.54 | 0.00 | 0.07| 0.64 | 028 | 0.38 | 0.96 | 0.26 | 0.59 | 0.41 | 0.90 | 0.35 | 0.50 | 0.64 | 0.41 | 0.01
Darlington 6.29 | 0.38| 0.02| 043 | 0.65| 058 | 0.10 | 0.81 | 0.20 | 0.28 | 0.27 | 0.43 | 0.48 | 0.35| 0.35 | 0.89 | 0.06
Dillon 492 | 0.20| 002 | 036 | 0.31| 054 | 0.25| 0.72 | 0.10 | 0.10 | 0.26 | 0.00 | 0.22 | 0.50 | 0.15 | 1.00 | 0.18
Dorchester 7.85| 045| 1.00| 0.05| 047 | 062 | 0.26 | 091 | 0.37| 0.36 | 0.55| 1.00 | 0.30 | 0.45| 0.31 | 0.43 | 0.32
Edgefield 4.40 | 0.87 | 0.07 | 0.27 | 0.79 | 0.34 | 0.00 | 0.68 | 0.07 | 0.10 | 0.02 | 0.13 | 0.30 | 0.20 | 0.03 | 0.28 | 0.27
Fairfield 580 | 0.87 | 0.09 | 0.61| 0.64 | 0.18| 0.08 | 0.56 | 0.13 | 0.22 | 0.00 | 0.80 | 0.78 | 0.20 | 0.15 | 0.35 | 0.15
Florence 7.18 | 0.26 | 0.00 | 0.27| 051 | 0.66 | 0.16 | 0.78 | 0.32 | 0.47 | 0.21 | 0.47 | 0.52 | 0.60 | 0.64 | 0.89 | 0.41
Georgetown | 7.13 | 0.00 | 0.00 | 0.15| 0.23 | 0.00 | 0.61 | 0.98 | 0.16 | 0.62 | 1.00 | 0.65 | 0.43 | 0.95| 0.33 | 0.72 | 0.29
Greenville 7.20 | 0.85| 0.07| 0.89 | 0.00 | 1.00 | 0.04 | 0.28 | 1.00 | 0.25 | 0.00 | 0.95 | 0.35 | 0.05| 0.09 | 0.37 | 1.00
Greenwood | 4.47 | 0.94| 0.02 | 0.43 | 043 | 0.60 | 0.05| 0.56 | 0.20 | 0.02 | 0.00 | 0.39 | 0.22 | 0.15 | 0.14 | 0.13 | 0.19
Hampton 511 0.63| 0.00 | 0.08 | 0.64 | 024 | 0.25| 1.00 | 0.02 | 0.27 | 0.32 | 0.62 | 0.13 | 0.30 | 0.22 | 0.39 | 0.00
Horry 7.77 | 0.08 | 0.00 | 0.17| 0.03 | 056 | 0.29 | 092 | 0.86 | 0.84 | 0.96 | 0.04 | 0.39 | 1.00 | 0.48 | 0.96 | 0.21
Jasper 6.30 | 0.56 | 0.00 | 0.02| 0.48 | 0.31 | 0.62 | 0.99 | 0.03 | 0.44 | 0.80 | 0.78 | 0.09 | 0.35| 0.48 | 0.35 | 0.00
Kershaw 6.26 | 0.66 | 0.02 | 0.45| 0.80 | 0.25| 0.22 | 0.84| 0.24 | 0.33 | 0.19 | 0.57 | 0.48 | 0.25 | 0.31 | 0.63 | 0.03
Lancaster 540 | 0.66 | 0.02 | 0.45| 045| 063 | 0.11| 0.72 | 0.17 | 0.11 | 0.00 | 0.78 | 0.13 | 0.20 | 0.07 | 0.46 | 0.44
Laurens 539|090 | 002| 066| 041 | 045 | 0.05| 049 | 0.30| 0.14 | 0.00 | 0.91 | 0.30 | 0.10 | 0.09 | 0.27 | 0.40
Lee 470 | 0.38| 0.00 | 0.28 | 0.66 | 0.26 | 0.13 | 0.86 | 0.07 | 0.13 | 0.17 | 0.43 | 0.09 | 0.25 | 0.20 | 0.76 | 0.05
Lexington 7231 0.70| 000 | 0.34| 0.79 | 060 { 0.19 | 0.68 | 0.57 | 0.35 | 0.08 | 0.59 | 0.61 | 0.25 | 0.64 | 0.50 | 0.34
Marion 515| 016 | 0.00 | 0.19| 0.21 | 0.39 | 0.47 | 092 | 0.10 | 0.20 | 0.52 | 0.10 | 0.00 | 0.70 | 0.06 | 0.93 | 0.20
Marlboro 584 | 034 | 005| 052| 065| 051 | 0.22 | 0.77 | 0.08 | 0.19 | 0.26 | 0.45 | 0.13 | 0.45| 0.19 | 0.98 | 0.10
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McCormick | 4.01 | 1.00 | 0.07 | 0.38 | 0.62 | 0.26 | 0.19 | 0.49 | 0.02 | 0.00 | 0.00 | 0.13 | 0.30 | 0.15 | 0.02 | 0.17 | 0.21

Newberry 5.64 | 0.87 | 0.07 | 0.57| 057 | 040 | 0.09 | 0.61| 0.12 | 0.11 | 0.00 | 0.61 | 0.74 | 0.20 | 0.04 | 0.28 | 0.34

Oconee 5.08 | 0.73| 0.09| 098 | 0.04| 038 | 0.12 | 0.46 | 0.45| 0.13 | 0.00 | 0.41 | 0.74| 0.00 | 0.06 | 0.33 | 0.16

Orangeburg | 8.81| 0.69 | 0.02 | 0.25| 0.79 | 0.51| 0.16 | 0.92 | 0.42 | 0.82 | 0.20 | 1.00 | 1.00 | 0.35 | 0.74 | 0.50 | 0.43

Pickens 552|072 | 002| 1.00| 0.04 | 061 | 0.02 | 0.43| 0.33| 0.05| 0.00 | 0.80 | 0.48 | 0.05| 0.10 | 0.35 | 0.53

Saluda 457 085 0.00| 0.38 | 0.66 | 0.56 | 0.06 | 0.68 | 0.10 | 0.04 | 0.00 | 0.22 | 0.13 | 0.25 | 0.04 | 0.28 | 0.33

Spartanburg | 6.85 | 0.87 | 0.07 | 0.93 | 0.27 | 0.86 | 0.02 | 0.41 | 0.78 | 0.27 | 0.00 | 0.95 | 0.43 | 0.05 | 0.10 | 0.26 | 0.57

Sumter 6.55| 0.46| 0.00 | 0.30| 0.84 | 0.63| 0.21 | 0.87 | 0.24 | 0.37 | 0.19 | 0.56 | 0.43 | 0.30 | 0.39 | 0.70 | 0.05

Union 4.67 | 087 | 0.00 | 0.82| 0.31| 0.46 | 0.04 | 0.33 | 0.17 | 0.04 | 0.00 | 0.62 | 0.43 | 0.20 | 0.05 | 0.09 | 0.24

Williamsburg | 6.90 | 0.11 | 0.00 | 0.31 | 0.53 | 0.20 | 0.21 | 0.96 | 0.15 | 0.63 | 0.23 | 0.69 | 0.17 | 0.55 | 1.00 | 0.72 | 0.44

York 461 | 085 0.00 | 0.91| 0.06 | 0.74| 0.08 | 0.00 | 0.35| 0.13 | 0.00 | 0.56 | 0.30 | 0.10 | 0.05 | 0.00 | 0.47

Identified Ha zards in County Mitigation Plan

¢tKSNB IINB yAYS &aA3yATAOl yi HicardVitigalvaPan (Réblg 2) Sedere Gdather v

w A

(thunderstorms including lightning, wind, hail, and heavy rain) and associated flooding (flash flooding and riverine

flooding) are the majohazards of concern. Localized heavy precipitation (flooding smaller creeks and tributarie
to the Broad, Saluda, and Congaree Rivers) and flash flooding (due to inadequate drainage) affect most of
county. Small pond dam failures (brought to lighthe 2015 flooding where 16 dams in the county failed) also
pose serious flooding risks, especially given the poor maintenance and structural deficiencies on the existing da
which have not been addressed since the 2015 floods (there are roughly 113eprieatned small pond or
NEONBFGAZ2YIf RIYaod 'a y20SR Ay (GKS YAGAIIGAZY LIX
possible damage from thunderstorms and other meteorological and hydrological hazards is very likely
AYONBI &S d¢

Table 2 Hazards Identified in Richland County in the State Hazard Mitigation Plan
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9 Central Midlands Council of Governments, 2046All Natural HazardRsk Assesment andHazardMitigation Plan for
the Central Midlands Region of South Carolina, 2016 Up@atete from p. 343. Accessed February 9, 2020,
http://www.centralmidlands.org/pdfCMHMP%202016%2%20Final.pdf
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SourceSouth Carolina Hazard Mitigation Plan 2018 Update

Social Vulnerability

C2tt26Ay3 {2dziK /I NREAYlI Q& I 1 I NRAcidn@landweihde@tyfe Sociall yf |

Vulnerability Index (or SoVI®) to define the most vulnerable populations within the county. SoVI® is a well

established and oftited metric used to highlight the geographic differences in relative vulnerability to
environmental hazards at census tract to county scafesSoVI® synthesizes 29 socioeconomic variables that

RSOFRSaE 2F NBASHNOK &da38ai O2y(iNRGdziS 2 I O2YYdzyA

and recover from hazards. When examinedamjunction with specific hazards, it helps to identify the areas with
the greatest physical impact from hazards, and those containing the most vulnerable populations.

The SoVI® was updated from the 2dMversion used in the State Mitigation Plan. To¥1® 2017 produced for
the HUD CDB®IIT plan includes the most recent fiyear data from the U.S. Census American Community
Survey (2013.7) for the entire state and then mapped to show the county (Figure 1 left). The panel on the righ
shows the change social vulnerability from 20104 to 2017 highlighting areas that have become more
vulnerable. The Fort Jackson census tract is not included because of poor quality census data for some of
variables.

10 Seehttp://sovius.orgfor information about the construction of S&®4nd its use in practice and in research.
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Figurel Social Vulnerability for the Richland county (by Census Tracts) (left) and changes in vulnerability from-ide 2010
to the 2017 SoVI® (right)

The majority of census tracts are in the medium vulnerablity § SI2NE X 6KAOK | faz Oz
population and housing units (Table 3). However, there are roughly 96,000 residents in tracts defined as hig

socially vulnerable and these are concentrated in the rural southern portions of the county and in the more

urbanized tracts north of downtowndlumbia.

Table 3 - Social Vulnerability Category (SoVI 2017) z Without Ft. Jackson (Census Tract 9801)

High Medium Low
Number of Tracts 26 40 22
Population 95532 224259 84840
Housing Units 40395 91141 30114

Another indicator of vulnerable populatioms the county beyond its social vulnerability is therigk electricity
dependent population among Medicare beneficiaries who requireddpendent medical and durable medical
equipment such as ventilators and oxygen concentrators. Such populatiose\aeely at risk during prolonged

AR
hly

power outages caused by severe weather, flooding, and tropical storms and hurricanes, as recent studies and

disasters have showh.The emPower Program of the Assistant Secretary for Preparedness and Response (AS

11 C. Dominianni et al., 2018. Power outage preparedness and concern among vulnerable New York City dedittbats,
Health95(5): 716726; A. Issa, 2018. Deaths related to Hurricane {Rfoaida, Georgia, and Nortbarolina, September-4
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at Health and Human Services (HHS) provides geospatial data on such beneficiaries to assist in preparedi
response, and recovery in emergencies at the local févlithin the county, there are 59,026 Medicare
beneficiaries, with 2,233 designated as elatity-dependent. These populations are concentrated in the northern
half of the county (Table 4) and highlight a different type of vulnerable population.

Table 4 At-risk Medicare beneficiaries based on electricity -dependent medical equipment need

Zipcode | Beneficiarie§ Electricity Percentage
Dependent Electricity
Dependent
29016 3,609 105 4.0
29044 1,241 55 4.4
29052 491 14 2.8
29061 2,642 126 4.8
29063 5,142 181 3.5
29201 2,325 62 2.7
29203 7,607 342 4.5
29204 3,628 162 4.5
29205 3,342 115 3.4
29206 3,530 118 3.3
29207 22 0 0
29208 11 0 0
29209 5,666 195 3.4
29210 5,044 213 4.2
29223 8,765 318 3.6
29229 5,961 227 3.8

Mapping Hazard Zones and Vulnerability

The hazard zones fdichland Countgepicted in the magseriesbelow also includea short summary for each.
The hazards data afeom the South Carolina Hazard Mitigation Plan 201Be most recent available Where
appropriate, and depending on the hazard type, the geographic variability in the hazard exposure is shown
hexagon gridef equal size to reduce the visual impact of the different sized census block groups an@sracts
shownAy GKS {dGFra8Qa IFTINR aAGAILGA2Y tflyd | 26SOSN
scores for each census tract (the unit obdysis fotlCDB@EMIT), hazardsvere summarizedy taking the average

of hexagon grid values within each census traetorder to compare across diverse hazards using the same data
classification values, we defined our mapping categories using standaiatides from the mean so that we
could preserve the underlying distribution of the datarhe color shading from light to dark hues represents low,
medium, and high risk for each of the hazards.

October 10, 201 Morbidity and Mortality Weekly Report (MMWRJ(30): 829832
(https://www.cdc.gov/mmwr/volumes/67/wr/mm6730a5.hth

12 Seehttps://empowermap.hhsgov/

13 The hazard risk was cléfésd using 0.5 standard deviations from the mean (the-pwiht in the distribution). The lighter
shading represents cases that are less than the avera@es(std. dev or 33% of the cases), while the darker shadingen t
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The bivariate maps illustrate where the hazatidk scoresntersect with social vulnerability. The areas with high
social vulnerability and high hazard risk scores are shaded red. Areas with low risk scores and low sa
vulnerability are shaded in light blue.

The bivariate maps illustrate wherthe hazardisk scoredntersect with the social vulnerability. Those areas with
high social vulnerability and higisk scores are shaded red. Areas with low risk scores and low social vulnerabilit
are shaded in light blue.

Major Hazards of Concern

Given the recent disaster experience in South Carolina and in Richland County, we highlight theselinsiites
hazards related to flooding, severe storms, and hurricane/tropical storm systems, beginning with flood risk. All
the data are from the StatHazard Mitigation Plan 2018 Updatiie most recent available.

Flood RisKRiverine)

According to the South Carolina State Hazard Mitigation Plan,20dBout 75% of presidential disaster
declarationsin the staterelate to hurricanes andlooding The nost significant of the presidential declared
disasters to affect Richland County since Hurricane Hugo was the 2015 severe storms and flooding directed rels
to Hurricane JoaquirRiverine floodings described in this sectiqrfollowed by a section onash floodsdue to

the difference in the nature of the flooding hazard itself. Tirerineflooding events typically occur in floodplajns
delineated by the frequency of the flomdtersthat would cover the area. The delineations for the 3@@r and
500year flood define the exposure to the flooding riskhe inundation from the 2015 floods was added to the
map, as it exceeded the 58@ar flood delineation in many are&s.

Figure 2 illustrates the riverine flood risk in the county based on designlted fones and the inundation in
2015. When combined they show an overall flood risk. Further, when the social vulnerability of the population
added, the map shows where the flood risk and most socially vulnerable populations intersect (bottom panel).

map represents cases greater than the average (>0.5 std. dev or 33% of the cases). Approximately 34% of the cases are

between the mean and 0.5 std. dev on either side ofit5 to +0.5 std. dev).

14 State of South Carolina, Note 4.

S Musser, J.W., Waon, K.M., Painter, J.A., and Gotvald, A.J., 2Bb®dinundation maps of selected areas affected by the
flood of October 2015 in central and coastal South Carolin®. Geological Survey Ogeite Report 20161019, 81 p.,
http://dx.doi.org/10.3133/0fr20161019.
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Flood RisKRiverine)

100-year flood

100 and 508year flood

B 100-Year Flood zone

I 500-Year Flood zone
I 100-Year Flood zone

2015 floods

2015 floods, 100 and 56¢ear flood

[ USGS Inundation 2015 floods
I 500-Ycar Flood zone
I 100-Year Flood zone

100- and 500- year Flood Risk
[ ILow
I Medium
B High

\lt 0255 loMies 7
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Flood RiskRiverine)

Flood risk Riverine)(bivariate map)

Flood Risk

Low Moduum High
Social Vulnerability

'}\o 25 5 10 Miles
1

Figure ZFlood Risk (Riverine) and Vulnerability

Flash Flood Risk

Flash floodsesult fromlocally heavy rains in areas withpid water runoff. Theyare described here using the

flash flood potential indexThe flash flooding hazard is higher in urban areas because of impervious surfaces th
causes rapid rwoff. The flash flood risk is greatest in the most urbanized areas of the county (including the citig

of Columbia, Irmo, and Forest Acres) as well the urbanized Gills Creek Watershed.
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Flash Flood Risk

Flash flood potential index (in hexagon grids)

Flash Flood Risk Potential Index
[ 13.78-6.49
I 6.50 - 6.89
I 6.90 - 7.40
741 -8.51

Flash fbod potential index (by census tracts)

Flash Flood Risk Potential Index
[ Low

B Mcdium

I High

High

Medium

Low

Flash Flood Risk

Low Medium High
Social Vulnerability

25 5 10Miles

Flash flood risk (bivariate map)

Figure 3Flash Flood Risk and Vulnerability
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Severe Storm Risk
The hazard classification for severe storm exposure is based on the average number of severe storm warnings

issued per yealby the National Weather Service

2
%

Severe Storm Risk

Average # warnings per year (in hexagon gridg Average # warnings per year (by census tracts

Average # severe storm warnings per year . ;
10.25 - 13.50 Average # severe storm warnings per year

I (3.51-15.38 3 ~ |Low

I 15.39-16.88 B Medium

I 16.89-19.13 N high
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Severe storm risk (bivariate map)

High

Medium

Low

Severe Storm Risk

Low Medium High
Social Vulnerability

Nz.ss
————

10 Miles

Tornado Risk

Figure4 Severe Storm Risk and Vulnerability

A tornadq characterized as a violent windstorm with a twisting, fursteped cloud extending to the ground
generated bysevere thunderstorm activityor by landfalling tropical storms and hurricanes. The hazard
classification for tornado exposuresesthe average number of warnings per year iss@dthe county by the

National Weather Service
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Tornado Risk

Average # warnings per year (in hexagon grids) | Average # warnings per year (by census tracts)

‘Tornado (Average # tornado warnings per year)
0.00-0.13

N 0.14-0.38

I 0.39 - 0.63

I 0.64 - 0.88

Tornado risk (bivariate map)
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