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Chapter 2
Executive Summary

On October 30, 2000, the President signed into law the Disaster Mitigation Act of 2000, also
known as DMA2K. Among its other features, DMAZ2K established a requirement that in order to
remain eligible for federal disaster assistance and grants funds, local and state governments must
develop and adopt Hazard Mitigation Plans (HMPs). On February 26, the Federal Emergency
Management Agency published an Interim Final Rule (IFR) that set forth the guidance and
regulations under which such plans are supposed to be developed. The IFR provides detailed
descriptions of both the planning process that states and localities are required to observe, and
the contents of the plan that emerges. The original version of the Anderson and Oconee County
Hazard Mitigation Plan was submitted as part of the Western Piedmont Regional Emergency
Management Task Force HMP in 2005. It was approved by the State and Federal Emergency
Management Agency in 2005, and was subsequently adopted by the Anderson County Council &
Oconee County Council. The IFR related to mitigation planning specifies that local jurisdictions
must update their HMPs every five years. The first update was completed in 2012. This is the
second update, and only represents Anderson and Oconee Counties, and their municipalities.

Hazard Mitigation is often defined as actions taken to reduce the effects of natural hazards on a
place and its population. The 2017 HMP update entailed a comprehensive re-evaluation of all
parts of the plan, including hazard profiles, risk assessment, mitigation goals, strategies, and
mitigation priorities.

Contact information of the Anderson County Governmental Official submitting this Hazard
Mitigation Plan Update is:

Anderson County Office of Emergency Management
Anderson County Sheriff’s Department/ Emergency Management Division
Attn: James McAdams, Disaster Management Coordinator
Address: 200 Bleckley Street, Anderson, SC 29625
Phone: 864-332-5732
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2.1 How the Plan is Organized

The Anderson and Oconee Hazard Mitigation Plan Update is organized to parallel the structure
provided in the Interim Final Rule (IFR). The plan has eight chapters and eight appendices (A-
E).

Chapter 1: Table of Contents

Chapter 2: Executive Summary

Chapter 3: Background

Chapter 4: Approval and Adoption

Chapter 5: Planning Process

Chapter 6: Hazard Identification, Profiling, Ranking, and Vulnerability Risk Assessment
Chapter 7: Mitigation Strategy

Chapter 8: Plan Monitoring and Maintenance

There are references to the IFR throughout the plan update. When possible, these provide
specific section and subsection notations to aid the review process. The plan also includes
references to the FEMA crosswalk document, which is used in reviewing mitigation plans.

2.2 Background Information on the Plan

The purpose of a mitigation plan is to rationalize the process of determining appropriate hazard
mitigation actions. This plan includes a detailed characterization of natural hazards impacting
Anderson and Oconee Counties; a risk assessment that describes potential losses to physical
assets, people and operations; a set of goals, objectives, strategies and actions that will guide
mitigation activities, and a detailed plan for implementing and monitoring the plan. This plan
focuses loss assessments on six of the nine identified hazards with the highest potential for
damaging physical assets, people and operations in the region, based on their probability. These
hazards are winter weather events, hail storms/thunderstorms, lightning/thunderstorms,
tornadoes/high winds, drought/heat wave, and floods. Both the risk assessment section and goals
sections reflect this emphasis, which was the result of careful consideration and a numerical
ranking process carried out by the Mitigation Core Team (MCT).
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2.3 Hazards and Risks
Hazards

Section 6 of this plan update includes a detailed description of the process that was used to assess
and prioritize Anderson and Oconee Counties’ risks from natural hazards, and quantitative risk
assessments for Anderson and Oconee Counties, and more detailed assessments for certain asset
classes. Nine hazards were initially identified and profiled by the Mitigation Core Team. The
hazards included:

Winter Storms

Hail Storms/ Thunderstorms

Lightening Severe Storms/ Thunderstorms
Tornados/ High Winds

Drought/ Heat Wave

Floods

Wildfires

Hurricanes

Earthquakes

©COoN A WNRE

For each of these hazards, the profiles in Chapter 6 include:
e Description of the hazard
e Location and extent of the hazard
e Severity of the hazard
e Impact on life and property
e Occurrences of the Hazard
e Vulnerability to Hazard
e Risk Assessment

Risks

Risk is a numerical calculation of the potential future damages. Although the range of events
from tornados to earthquakes all have some potential to affect the region, the hazard ranking
determined that winter storms, hail storms/thunderstorms, lightning severe storms/thunderstorms,
tornados/high winds, drought/heat wave and flood hazards would include a more detailed risk
assessment in Chapter 6. The results of the risk assessment are summarized in Table 2.3-1.
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Table 2.3-1: Summary of Frequent Hazards

Anderson County

HAZARD FREQENCY | INJURIES FATALITIES | PROPERTY CROP
DAMAGE DAMAGE
Winter Storms 27 1.31 0.90 $16,262,789.60 | $17,144,152.30
Hail Storms / 11
Thunderstorms 2.20 0.00 $2,826,726.48 $856,759.00
Lightning Severe Storms /| 36 3.16 0.69 $12,073,595.30 | 1,272,51757
Thunderstorms
Tornados / High Winds 38 12.90 0.00 $9,846,961.62 $897,347.99
Drought/ Heat Wave 8 0.00 0.00 $9,652,956.04 $16,626,262.60
Floods 13 1.83 0.50 $3,731,112.02 $447,590.73
Oconee County
HAZARD FREQENCY | INJURIES FATALITIES | PROPERTY CROP
DAMAGE DAMAGE
Winter Storms 28 1.03 1.77 $12,747,423.50 $19,724,707.00
Hail Storms / 7
Thunderstorms 0.20 0.00 $1,062,253.17 $480,764.70
Lightning Severe Storms/ | 23
Thunderstorms 0.53 0.19 $8,205,491.24 1,019,681.83
Tornados/ High Winds 18 15.20 1.00 $7,082,597.70 $5,163,176.88
Drought/ Heat Wave 8 0.00 0.00 $9,652,956.04 $16,626,262.60
Floods 10 2.66 0.67 $7,886,851.53 $452,521.99
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2.4 Summary of Goals, Objectives, Strategies, and Actions

Chapter 7 of this plan describes the mitigation priorities for Anderson and Oconee Counties. The
chapter prioritizes the actions, describes the funding required, identifies potential sources of
funding, the level of support, and the estimated timing of the action. The chapter also includes
the mitigation goals, objectives, and strategies of Anderson and Oconee Counties.

Anticipated Outcomes for Anderson and Oconee County Natural Hazard Mitigation Plan:

Protect the residents of the region from natural hazards.

Increase public understanding, support, and demand for hazard mitigation.

Protect existing and new properties.

Build and support local capacity and commitment to become less vulnerable to hazards.
Maximize resources for investment in hazard mitigation.

Reduce the potential impact of natural disasters on the region’s historic assets.

Reduce the potential impact of natural disasters on the region’s natural systems.

Noook~owhE

Objectives and Strategies

Objectives are well-defined intermediate points in the process of achieving goals. Strategies are a
specific course of action to achieve the objectives. Anderson and Oconee Counties’ planning
objectives can be found in Chapter 7, Section 3, Mitigation Objectives and Strategies.

Action Items for the Region

The 2017 Mitigation Action Plan lists thirty-seven specific activities towards Hazard Mitigation
goal achievement. These action items are included in Chapter 7, section 4. This section of
Chapter 7 includes information about the parties responsible for implementing the actions, and
about potential sources of funding for mitigation activities. This section also integrates specific
hazard mitigation projects that have been identified and scoped in accordance with the
requirements of the STAPLEE criteria. The projects developed as part of this plan update are
listed in Chapter 7.
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2.5 The Planning Process

Chapter 5 provides details about the process that were used to develop this plan. The process
closely followed the guidance in the FEMA “386” series of planning guidance, which
recommends a four-stage process for developing mitigation plans.

Step 1- Organize Resources

Step 2- Assess Risks

Step 3- Develop a Mitigation Plan

Step 4- Implement the plan and monitor progress

Step 1 included identification of a Mitigation Core Team (MCT) that was responsible for most
aspects of plan development; and a stakeholder group, comprised of individuals from the
participating counties, who were informed of the planning decisions and provided interim
versions of the plan for review and comment. Each participating county and jurisdictional
council is the approving authority for the plan.

Step 2, the risk assessment, was completed by the MCT. The risk assessment is included in
Chapter 6 of this plan.

Step 3, development of the mitigation plan, is described in Chapter 5 (Planning Process). The
section includes details about who was involved, the processes that were used, and the products
that were developed.

Step 4, implementing the plan, is described in the mitigation strategy section, which includes
details about who is responsible for implementation of specific strategies and actions; and in
Chapter 8, the plan monitoring and maintenance chapter, which describes long-term
implementation through periodic updates and reviews.

2.6 Approval and Adoption Process

Chapter 4 discusses the approval and adoption of the updated plan. Each county and
jurisdictional council is responsible for approving and adopting the 2017 Hazard Mitigation Plan
Update. The Councils will review and approve the plan update after interim FEMA approval.

2.7 Implementation Process

The implementation process is described as part of the specific actions in the mitigation strategy
section.
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2.8 Monitoring and Updating the Plan

Chapter 8 (Plan Monitoring and Maintenance) describes the schedule and procedures for
ensuring that the plan update stays current. The section identifies when the plan must be updated,
who is responsible for monitoring the plan and ensuring that the update procedures are
implemented. This section provides a combination of cyclical dates (oriented toward FEMA
requirements) and triggering events that will initiate amendments and updates to the plan.
Representatives from Anderson & Oconee Counties Emergency Management Division are
responsible for monitoring the plan and initiating the cyclical update process.
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Chapter 3
County Demographics & Backgrounds
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Chapter 3
Background

Contents of this Chapter

3.1 Introduction
3.1.1 Scope of the Plan
3.2 Area Background
3.2.1 Area Population, Households, Median household income by County
3.3 Anderson County and Municipalities
3.3.1 Municipality Area Background - Anderson County Map
3.3.2 History Background of Anderson County and Municipalities
3.4 Oconee County and Municipalities
3.4.1 Municipality Area Background - Oconee County Map
3.4.2 History Background of Oconee County and Municipalities

3.1 Introduction

The Anderson and Oconee County Hazard Mitigation Plan Update is the first phase of a multi-
hazard mitigation strategy for the entire community. This Plan encourages cooperation among
various organizations and crosses political sub-divisions. As written, this Plan fulfills the
requirements of the Federal Disaster Mitigation Act of 2000. The Federal Disaster Mitigation
Act of 2000 provides federal assistance to state and local emergency management agencies and
other disaster response organizations in an effort to reduce damage from disasters.

It is important that State and local government, public-private partnerships, and community
citizens can see the results of these mitigation efforts; therefore, the goals and strategies
need to be achievable.

3.1.1 Scope of the Plan

The original Anderson County Hazard Mitigation Plan was a concerted effort on the part of the
County to develop all-hazards, County-wide approach to disaster damage reduction. In order to
focus on a process needed to attain a sustainable future for the community, the County employed
the Appalachian Council of Governments, a FEMA-approved process to identify and assess all
potential hazards that may affect the community and develop an Action Plan to address the hazards.
The original Plan was completed in 2006, and has been used to better articulate accurate needs for
the community based on a process that involves all stakeholders including the general public,
government, business and industry. The HMP update integrates various newly-identified hazard
mitigation strategies and actions, as described in Chapter 7.
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3.2 Area Background

Within Anderson and Oconee Counties there are 15 municipalities. The overall population of these
two counties is 261,399 according to the 2011-2015 US Census Bureau American Community
Survey 5-year Estimates. The region has both rural and urban settings with small towns and larger
cities spread throughout the area. Anderson and Seneca, the largest cities have population figures
of 26,978 and 8,184 respectively. Many of these small towns do not have full-time staff, and none
employ a professional planner. They rely heavily on each County government and the Council of
Governments to provide them with technical assistance for planning functions.

Anderson and Oconee are located in the northwest corner of South Carolina. Interstate 85 bisects
the region, providing access to many markets in the southeastern United States. Interstate 85 also
provides easy access to Charlotte and Atlanta. This is one of the fastest growing regions in the
United States. This corridor is characterized by strong economic growth, job creation, and low
unemployment. A high quality of life is reflected in lower cost of living standards, affordable home
prices, and proximity to many of the recreational amenities people desire, including the mountains
and the ocean.

The Appalachian and Blue Ridge Mountains border the region to the northwest and the Atlantic
Ocean is approximately 200 miles to the east. The climate of this area is relatively mild, with an
average temperature of 61.6 degrees Fahrenheit (Western Regional Climate Center, 2017). This is
slightly lower than other portions of the state such as the Columbia region, which has an average
annual temperature of 63.1, and the Charleston region with an average annual temperature of 64.8
degrees. Precipitation is fairly constant throughout the year with an average of 4.3 inches of rain
per month. The Columbia region averages 4 inches of rain per month while the Charleston region
averages 4.2 inches per month. The growing season is from late March to early November and
averages 225 days. The region is located in an area that has a low natural disaster frequency, with
an occasional, ice event, tornado or flood accounting for the majority of events. Growth in this
area has been significant at approximately 15% for both state and region over the past 10 years.
Also, the region contains a large portion of the Greenville-Spartanburg-Asheville media market,
the thirty-fifth largest in the country with 734,000 households.

Natural Hazard Mitigation Plan 15
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3.2.1 Area Population, Households, Median Incomes by County.

The following tables show the population, households and median household income for the two-
county region and their municipalities. Additional detailed census information is identified in the
Social Vulnerability section.

Table 3.2.1-1: Population by County.

County Population Population | Households Median
65+ Income
Anderson 187,126 28,329 73,829 $42,143
Oconee 74,273 14,106 30, 676 $41, 237
2011- 2015 US Census Bureau, American Community Survey 5 Year Estimates.
Natural Hazard Mitigation Plan 16
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Table 3.2.1-2 Population by Municipality.

County Municipality Population

Anderson County City of Anderson 26,978
City of Belton 4,247
Town of Honea Path 3,649
Town of Iva 1,085
Town of Starr 150
Town of Pendleton 3,089
Town of Pelzer 82
Town of West Pelzer 921
Town of Williamston 4,029

Oconee County Town of Salem 137
City of Seneca 8,184
City of Walhalla 4,234
Town of West Union 316
City of Westminster 2,435

2011- 2015 US Census Bureau, American Community Survey 5 Year Estimates.
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Table 3.2.1-3 County Demographics.

Anderson County

Oconee County

Total Population: 187,126 74,273
Race:

White 149,818 (80%) 65,177 (87%)
Black 30,020 (16%) 5,613 (7.5%)
Hispanic/Latino 5,447 (3%) 3,349 (4.5%)
American Indian 518 (0.3%) 157 (0.2%)

Asian 1,637 (0.9%) 484 (0.6%)

Civilian Labor Force:

89, 507 (59%)

32, 133 (52.5%)

Employment in Civilian
Labor Force:

81,226 (53.7%)

28,796 (47%)

Unemployment in

s 8,209 (5.4% 3,337 (5.4%
Civilian Labor Force: (54%) (5.4%)
Median Income:
$42,143 $41,237
Families with Income 16.4% 20.1%
. 0 . 0
Beneath Poverty Level:
Households: 73,829 30,676
Households over 65: 28,329 (38%) 9,814 (32%)
Average Temperature: 61.6 F 5.6 F
Average Monthly
. 3.8” 5.0
Rainfall:
2011- 2015 US Census Bureau, American Community Survey 5 Year Estimates.
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3.3.1 Municipality Area Background - Anderson County

Table 3.3.1-1: Anderson County Municipality Map:
2

ANDERSON COUNTY MAP A Q
SOUTH CAROLINA, USA <2

0 715 38 4 108 14
R R—

Copyright © 2015 www.mapsofworld.com
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3.3.2 History Background of Anderson County and Municipalities.

City of Anderson:

The City of Anderson is located in the northwest corner of the state of South Carolina on the
Piedmont Plateau. It is the county seat located in the geographical center of the county and
principal city in Anderson County. The City is ideally located on the busy Interstate 85 corridor,
to which much of its economic growth can be attributed. The City lies on the southern border of
Interstate 85 and is approximately 127 miles north of Atlanta, Georgia and 132 miles south of
Charlotte, North Carolina. The City encompasses approximately 14 square miles and is located in
the geographical center of the county. The 1-85 corridor from Atlanta to Charlotte is now known
as one of the nation’s hottest growth areas. Anderson County, South Carolina lies midway between
Atlanta, Georgia and Charlotte, North Carolina. This stretch of highway is one of the heaviest
traveled highways in the southeast. Business leaders and development officials in Anderson have
taken advantage of this asset, and visible progress is the result (City of Anderson, 2017). According
to the United States Census Bureau (2017), the city has a total area of 14.6 square miles (37.8
square km).

City of Belton:

Belton was chartered in 1855 soon after the Columbia and Greenville Railroad was built. It soon
became a junction point of the C & G, the Piedmont and Northern and the Blue Ridge (Southern
Railway) with 36 passenger trains serving the town. The city is still served today by two railroads:
the Greenville & Western Railway and the Pickens Railway. The city is at the junction of four
highway arteries with connections to I1-385 in Greenville County, 1-26 in Laurens County and 1-85
in Anderson and Greenville. Anderson is only 15 minutes away and its only 30 minutes to
downtown Greenville. Far enough away for Belton to retain its small-town ambiance and
friendliness, but close enough to the big cities for any cultural, educational, work or shopping
experience anyone would wish (City of Belton, 2017). According to the United States Census
Bureau, the city has a total area of 3.8 square miles (10.0 km?), all of it land.

Town of Honea Path:

The town of Honea Path has a lot to offer - whether you live in, work in or visit our community.
Located in the Upstate of South Carolina, Honea Path is known for its historic homes, marvelous
climate, lovely countryside and friendly residents. Located just minutes from Anderson and
Greenwood the town of Honea Path offers a small-town charm and security for visitors and
residents alike. Honea Path's heritage is captured in its love of history and historic preservation.
Honea Path, which dates from 1794, is located primarily in Anderson County but partially in
Abbeville County. Residents of the town pronounce the word honey-uh. On a more serious note,
in 1934 Honea Path was the site of one of the most violent suppressions of a labor movement in
the history of the United States. Known today as the Chiquola Incident, seven textile workers were
killed by special deputies when 45,000 of the state's 80,000 textile workers went on strike.
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Honea Path has many lakes and creeks: towards Anderson on Highway 252 is Blue Barker Creek
(aka, Blue Creek) and Barkers Creek, and towards Princeton on Highway 76 is Broad Mouth
Creek. According to the United States Census Bureau, the town has a total area of 3.5 square miles
(9.0 km?), all land.

Town of lva:

Iva, SC is located in the southern part of Anderson County and is populated by friendly folks who
are proud of their rural heritage and progressive town. Come on over and enjoy the many lakes
and rivers that are a part of our area and see why Iva is known as the "Gateway to the Fresh Water
Coast." (Town of lva, 2017). According to the United States Census Bureau, the town has a total
area of 0.9 square miles (2.3 km2), all of it land.

Town of Starr:

Starr is located in Anderson County, south of the City of Anderson on SC 81. The town was
originally named Twiggs, but when the Savannah Valley Railroad was completed in 1884, the
name was changed to Starr Station in honor of a popular engineer who drove the train through
town. Anderson is the largest city near Starr. According to the United States Census Bureau, the
town has a total area of 1.5 square miles (3.8 km?), all of it land.

Town of Pendleton:

Pendleton, SC is a small town in Anderson County, SC. The town was founded in 1790 and is the
largest historic area in the entire United States. The town boasts lovely historic homes and
plantations, a town square around a village green, and one of the friendliest populations found
anywhere! Just four miles from Clemson University, Pendleton offers a combination of History,
Education, Friendship sand Laughter! According to the United States Census Bureau, the town has
a total area of 3.6 square miles (9.3 km?), of which, 3.6 square miles (9.2 km?) of it is land and
0.28% is water.

Town of Pelzer:

Pelzer is located in eastern Anderson County on the Saluda River. The town's history is linked
with that of Pelzer Manufacturing Company, which began textile production in the late 1880s. The
company bought the very first generators made by the General Electric Company and was the first
factory in the country to have incandescent lights. Anderson is the largest city near Pelzer. In 2015,
Pelzer annexed commercial business and about 550 houses, raising the population to
approximately 600 residents (Independent Mail, 2017). According to the United States Census
Bureau, the town has a total area of 0.2 square miles (0.5 km2), all of it land.
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Town of West Pelzer:

The Cherokee Indians were the first settlers of the present site of West Pelzer, originally called
Frankville. There were settlers in the vicinity in the 1800s. The town of Frankville was chartered
in 1913. The original survey for the town was made by John Franks. The street layout in the older
part of the town is the same today as in the original street plat. A new petition was later filed and
on September 13, 1918, the name was changed from Frankville to West Pelzer. West Pelzer is less
than a quarter of a mile from Pelzer. West Pelzer is incorporated and has its own city government.
The two towns share the same post office zip code, 29669, and the same telephone prefix, 947
(Town of West Pelzer, 2017). According to the United States Census Bureau, the town has a total

area of 0.5 square miles (1.3 km?), all of it land.

Town of Williamston:

Nestled in the Foothills of the Blue Ridge Mountains in the scenic Upstate, Williamston is a
thriving area with industrial, commercial, and tourist activity. Its proximity to the 1-85 business
corridor and metropolitan areas make it a great place to live, work and play. Williamston is only
15 minutes from Greenville or Anderson, two hours to Atlanta or Charlotte, and four hours to sun
at the beach or snow in the mountains. Fun is always in season with a climate that boasts 248 days
of sunshine, 49 inches of precipitation, and a comfortable average temperature of 64 degrees.
Indeed, Williamston is a pleasant place to spend a day, a week, or a lifetime.

The Williamston of the 21st century is known as a growing bedroom community with easy
access to metropolitan areas, a moderate cost of living, and traditional family values. There are
fine people, great schools, wonderful neighborhoods with few of the worries of a big city and the
modern world. Come to Williamston for The Springwater Festival or Christmas in the Park — or
come to stay (Town of Williamston, 2017).
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3.4.1 Municipality Area Background - Oconee County Map
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3.4.2 History Background of Oconee County and Municipalities.

Town of Salem:

Salem sits in the North East corner of Oconee County, just off Highway 11, and serves as the
gateway to Lakes Jocassee and Keowee. Our little town is much more than the area inside of its
town limits. We pride ourselves in being a community not just a town. The Salem community
abounds in nature, wildlife, scenic vistas, opportunities for outdoor recreation, hunting and fishing,
and just good ol” down home good folks (Town of Salem, 2017). According to the United States
Census Bureau, the town has a total area of 0.8 square miles (2.2 km?), all of it land.

City of Seneca:

Nestled in the foothills of the Blue Ridge Mountains, Seneca reflects the hospitality and beauty of
this little corner of our great state. Since it's founding in 1873, Seneca has always adapted to the
ever-changing pace of life and has always strived to provide all of its businesses, residents, and
visitors with an open, friendly atmosphere and a community with outstretched arms (City of
Seneca, 2017). According to the United States Census Bureau, the city has a total area of 7.1 square
miles (18.4 km?), of which, 7.1 square miles (18.3 km?) of it is land and 0.04 square miles
(0.1 km?) of it (0.56%) is water.

City of Walhalla:

Walhalla, South Carolina is a town with rich heritage and the county seat of Oconee County in the
upstate of South Carolina. In 1850, a group of immigrants from northern Germany arrived in
Charleston and were unable to find land that suited their pocketbook or their idea of home. They
formed the German Colonization Society led by General John A. Wagener and found what they
were looking for here, in the garden of the Gods. Today, Walhalla is a charming southern town
with historical homes, churches, and the beautifully restored Walhalla Civic Auditorium where
regional and local theater events are held. With antique shops, cafes, shops, and tree-lined streets,
Walhalla is a delightful town to explore on foot. Each October, Walhalla T honors our German
heritage with the annual Oktoberfest. With events for children, families, and adults, Oktoberfest
is a special time of fun for the whole community and the visitors who come from near and
far.Walhalla is located just minutes away from the wide variety of activities Oconee County and
the surrounding areas have to offer, including an abundance of hiking and mountain biking trails,
numerous waterfalls, Stumphouse Tunnel, the Chatooga River, the Blue Ridge Mountains,
Clemson University, and more (City of Walhalla, 2017). According to the United States Census
Bureau, the city has a total area of 3.8 square miles (9.7 km?), of which, 3.7 square miles (9.6 km?)
of itis land and 0.1 square miles (0.1 km?) of it (1.33%) is water.
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Town of West Union:

West Union is a town in Oconee County, South Carolina. Even though its name suggests that it is
near Union, they are about four counties apart. According to the United States Census Bureau, the
town has a total area of 0.8 square miles (2.0 km?2), all of it land.

City of Westminster:

The City of Westminster, South Carolina is located in southwestern Oconee County, twelve miles
from the Georgia - South Carolina border and is nestled in the foothills of the Appalachian
Mountains. The residents of Westminster enjoy a high quality of life which is reflected in lower
cost of living standards, affordable home prices, and proximity to many of the recreational
amenities many people desire—such as the Appalachian Mountains and Lake Hartwell, Jocasse,
and Keowee. Westminster was established in 1874 upon completion of the Atlanta - Richmond
Railway. The community was known as Westminster as early as 1836 when records show that
there was a Westminster School. Along with the railroad, a post office was established in June of
1874. The city was officially chartered on March 17, 1875. The surrounding area is mostly rural
and historically agricultural in nature, although it has become more developed over the last
decade. The City of Clemson and Clemson University are just 16 miles from Westminster, the
City of Seneca is eight miles east, and the City of Greenville is roughly 45 miles to the
east. Oconee County and Westminster have grown steadily during the past decade, spurred by the
growth of the Appalachian Region along Interstate 85 which is now recognized nationally as a
development “hot-spot. The [-85 corridor, running from Charlotte, NC to Atlanta, GA is one of
the fastest growing regions in the United States. This corridor is characterized by strong economic
growth, job creation, and low unemployment and a high quality of life (City of Westminster, 2017).
According to the United States Census Bureau, the city has a total area of 3.4 square miles
(8.9 km?), all of it land.
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Chapter 4

Approval and Adoption
Contents of this Section

4.1 IFR Requirement for Approval and Adoption
4.2 Authority

4.3 Approval and Adoption Procedure

4.4 Adoption Resolution

4.1 IFR Requirement for Approval and Adoption

IFR §201.6(c)(5): [The local hazard mitigation plan shall include] documentation that the plan
has been formally adopted by the governing body of the jurisdiction requesting approval of the
plan (e.g., City Council, County Commissioner, Tribal Council). 2. Multi-Jurisdictional Plan
Adoption Requirement §201.6(c)(5): For multi-jurisdictional plans, each jurisdiction requesting
approval of the plan must document that it has been formally adopted.

4.2 Authority

Authority for the preparation of both the original Hazard Mitigation Plan (HMP) and Update is
derived from the Robert T. Stafford Disaster Relief and Emergency Assistance Act of 1988, P.L.
93-288, as amended by the Disaster Mitigation Act of 2000, P.L. 106-390. The Disaster Mitigation
Act of 2000 (The Act) requires state and local governments to develop and formally adopt natural
Hazard Mitigation Plans by November 2003 in order to be eligible to apply for Federal assistance
under the HMGP. The Act was further amended to extend the planning requirement deadline to
November 2004.

When the DMA 2000 was signed into law on October 30, 2000, the Robert T. Stafford Disaster
Relief and Emergency Assistance Act was amended by adding a new section, 322 — Mitigation
Planning. Section 322 places new emphasis on local mitigation planning. It requires local
governments to develop and submit mitigation plans as a condition of receiving Hazard Mitigation
Grant Program (HMGP) project grants. An Interim Final Rule (IFR) for implementing Section 322
was published in the Federal Register, 44 CFR Parts 201 and 206, on February 26, 2002. The
requirements for local plans, or Local Mitigation Plan Criteria, are found in part 201.6.

In addition to the Plan requirement, the Act also requires communities to utilize a specific planning
process developed for an all hazards approach to mitigation planning. This four step planning
process is crucial to ensure that the effective planning by a community meets all the Plan content
criteria required by the Act. The Act requires adoption by the local governing body and specifies
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a stringent review process, by which states and FEMA Regional Offices will review, evaluate and
approve hazard mitigation plans.

4.3 Approval and Adoption Process

The Appalachian Council of Governments submitted its original hazard mitigation plan to the
South Carolina Emergency Management Division (SCEMD) for review in early 2006. After
SCEMD and FEMA reviewed and approved the HMP, the County Council from each respective
county in the Western Piedmont Regional Emergency Management Task Force formally adopted
the Plan.

Section 5 provides details about public presentations for the original Plan and subsequent updates.
Throughout the 2017 HMP Update process, the Mitigation Planning Committee and Stakeholders
Group had opportunities to provide comments and feedback. On July 1, 2017 the Anderson County
Emergency Management Division will submit the initial draft of the Plan Update to SCEMD for
review and comment. Pending and addressing SCEMD comments to the document, the HMP will
be resubmitted for final consideration and approval by SCEMD and FEMA.

Upon FEMA providing a letter of approvability the Plan will be forwarded to the Anderson County
Council & Oconee County Council for adoption. The adoption resolution will be provided as
Appendix A & A-1 in the 2017 HMP update. Following adoption, the plan will be resubmitted to
FEMA for final approval. The FEMA final approval letter will be included as Appendix D.

4.4 Adoption Resolution

Both Anderson County Council & Oconee County Council adopted an original Hazard
Mitigation Plan in 2006. Anderson County & Oconee County formally adopted the subsequent
updated version of the HMP in 2012 and we anticipate the formal adoption of the 2017 Update
after FEMA interim approval. The 2017 resolutions will be found in Appendix A & A-1.
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Chapter 5
Planning Process
Contents of this Section

5.1 IFR Requirements for the Planning Process

5.2 Federal Mitigation Planning Requirements

5.3 Description of the Planning Process

5.4 How the Public was Involved

5.5 Other Local Planning Mechanisms

5.6 Review and Incorporation of Plans, Studies, Reports and other Information

As part of the 2017 Anderson and Oconee County Natural Hazard Mitigation Plan Update, portions
of the original Hazard Mitigation Plan (HMP) were preserved, including some of the terms and
language. The core planning team made various decisions about adding and removing information
from the original document. In many cases these changes are simply editorial in nature, and are
not noted or highlighted specifically as changes. In developing the first-generation Hazard
Mitigation Plan, the Appalachian Council of Governments (ACOG) established a Planning
Committee to guide the process. During this update, it was decided to establish a core group (the
Mitigation Core Team, or HMPC) and a Stakeholders group, as discussed in more detail in the
sections below. This updated section periodically refers to the Steering Committee, which was the
group developed to monitor, review, and provide comments on the original Plan. The present
section, Planning Process, was restructured from that section in the original Plan, and now more
accurately meets the requirements of the Interim Final Rule.

As part of the Update, Section 5.2, Federal Mitigation Planning Requirements, has been added to
highlight and review some of the other FEMA programs that are related to hazard mitigation
planning.

5.1 Interim Final Rule Requirements for the Planning Process

IFR 8201.6(c)(1): [The Plan shall document] the Planning process used to develop the Plan,
including how it was prepared, who was involved in the process, and how the public was involved.
IFR 8201.6(b): In order to develop a more comprehensive approach to reducing the effects of
natural disasters, the Planning process shall include:

IFR 8201.6(a)(3): Multi-jurisdictional plans (e.g., watershed plans) may be accepted, as
appropriate, as long as each jurisdiction has participated in the process ... Statewide plans will
not be accepted as multi-jurisdictional plans.
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(1) An opportunity for the public to comment on the Plan during the drafting stage and prior to
Plan approval;

(2) An opportunity for neighboring communities, local and regional agencies involved in hazard
mitigation activities, and agencies that have the authority to regulate development, as well as
businesses, academia and other private and non-profit interests to be involved in the Planning
process; and

(3) Review and incorporation, if appropriate, of existing Plans, studies, reports, and technical
information.

5.2 Federal Mitigation Planning Requirements:

As mentioned in Section 4.2, the Disaster Mitigation Act of 2000 (The Act) requires State and
local governments to develop and formally adopt natural hazard mitigation Plans in order to be
eligible to apply for Federal assistance under the HMGP. The Act authorizes up to seven percent
of HMGP funds available to a State after a disaster to be used for the development of State, tribal,
and local mitigation Plans. In addition to the Disaster Mitigation Act of 2000, further mitigation
Planning requirements are set forth in six programs administered by FEMA.

These are described below. Although slightly different, all programs outline the same basic
Planning process. Note that during the time this HMP update was conducted, FEMA initiated the
HMA program integration, which aligned certain policies and timelines of the various mitigation
programs. Five out of the six programs are grant programs available through DHS and FEMA as
a part of the Hazard Mitigation Assistance (HMA) Unified Guidance.

These HMA programs present a critical opportunity to reduce the risk to individuals and property
from natural hazards while simultaneously reducing the reliance on Federal disaster funds. States,
Territories, Indian Tribal governments, and communities are encouraged to take advantage of
funding provided by HMA programs in both pre- and post-disaster timeframes.

Together, these programs provide significant opportunities to reduce or eliminate potential losses
to State, Tribal, and local assets through hazard mitigation planning and project grant funding.
Each HMA program was authorized by separate legislative action, and as such, each program
differs slightly in scope and intent.

The guidance applies to the programs of: Hazard Mitigation Grant Program (HMGP), Pre-Disaster
Mitigation Program (PDM), Flood Mitigation Assistance Program (FMA), Repetitive Flood
Claims Program (RFC), and Severe Repetitive Loss Program (SRL). While the statutory origins
of the programs differ, all share the common goal of reducing the risk of loss of life and property
due to natural hazards. In regards to Anderson County, in general, the local government is a “sub-
applicant” that is an eligible entity that submits a sub-application for FEMA assistance to the
Applicant. The “Applicant,” in this case iS the State of South Carolina. If HMA funding is
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awarded, the sub-applicant becomes the “sub-grantee” and is responsible for managing the sub-
grant and complying with program requirements and other applicable Federal, State, Territorial,
Tribal, and local laws and regulations.

By incorporating the five programs together the HMA consolidates the common requirements for
all programs and explains the unique elements of the programs in individual sections. The
organization improves the clarity and ease of use of the guidance by presenting information
common to all programs in general order of the grant life cycle. The HMA Unified Guidance can
be found on FEMA’s website at http://www.fema.gov/library/viewRecord.do?id=3649.

1 Flood Mitigation Assistance Program (FMA). To qualify to receive grant funds to implement
projects such as acquisition or elevation of flood-prone homes, local jurisdictions must prepare a
mitigation Plan. The Plan must include specific elements and be prepared following the process
outlined in the National Flood Insurance Program’s (NFIP) Community Rating System.

1 Hazard Mitigation Grant Program (HMGP). To qualify for post-disaster mitigation funds,
local jurisdictions must have adopted a mitigation Plan that is approved by FEMA.

1 Pre-Disaster Mitigation Grant Program (PDM-C). To qualify for pre-disaster mitigation
funds, local jurisdictions must adopt a mitigation Plan that is approved by FEMA.

71 NFIP Community Rating System (CRS). The CRS offers recognition to communities that
exceed minimum requirements of the National Flood Insurance Program. Recognition comes in
the form of discounts on flood insurance policies purchased by citizens. The CRS offers credit for
mitigation Plans that are prepared according to a multi-step process.

1 FEMA/NFIP Severe Repetitive Loss Program (SRL). The SRL program was authorized by
the Flood Insurance Reform Act of 2004 to provide funding to reduce or eliminate the long-term
risk of flood damage to residential structures under the NFIP which have suffered repetitive losses.
SRL properties have at least four NFIP claim payments over $5,000, with at least two of the claims
within a 10 year period. SRL properties are also residential structures that have at least two separate
claim payments made within a 10 year period with the cumulative amount of the building portion
of the claims exceeding the value of the property.

1 FEMAJ/NFIP Repetitive Flood Claim Program (RFC). The SRL program was authorized by
the Flood Insurance Reform Act of 2004 to assist States and communities reduce flood damages
to properties that have at least one NFIP claim payment. Various hazard mitigation activities are
eligible including acquisition, elevation, and dry flood-proofing of residential structures.
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5.3 Description of the Planning Process

5.3.1 How the Plan was Prepared and Updated:

The 2006 version of the Counties’ Hazard Mitigation Plan was prepared by the Appalachian
Council of Governments (ACOG). It was developed in accordance with the provisions of the
Disaster Mitigation Act of 2000 (Public Law 106-390), the Pre-Disaster Mitigation Grant Program,
44 Code of Federal Regulations Part 206, and the planning standards adopted by the South Carolina
Emergency Management Department. It should also be noted that both the original HMP and the
updated HMP were prepared in accordance with the process established in the FEMA 386-series
of mitigation planning How-To guides, as well as the requirements of the February 26, 2002 IFR.
The process established in the guides comprises several steps, including; Assess Risks, Organize
Resources, Develop a Mitigation Plan and Implement the Plan & Monitor Progress.

The 2012 update utilized the 386-series of guides provided the structure for the process that was
used to develop and update the Anderson and Oconee County Natural Hazards Mitigation Plan
Update. Each section of this updated Plan includes specifics about how the FEMA Interim Final
Rule requirements were met, as well as the process that was used to obtain and interpret data,
determine and prioritize goals, strategies and actions, and implement and monitor elements of the
Plan.

The 2017 Update was prepared by the Anderson and Oconee County Hazard Mitigation Planning
Committee in accordance with the provisions of the Disaster Mitigation Act of 2000 (Public Law
106-390), the Pre-Disaster Mitigation Grant Program, 44 Code of Federal Regulations Part 206,
and the planning standards adopted by the South Carolina Emergency Management Department.
Furthermore, the plan was updated in accordance to the 386-series of guides.

Open Public Process:

From the start of this update, the steering/planning committee developed a strategy that provided
ample opportunity for all sectors of the community to become involved in the process or comment
on the final product. This process helped ensure that a comprehensive, community approach was
taken in Anderson and Oconee Counties during the development of this document. After a draft
was completed copies were distributed and it was placed on the website for review and comment.
Moreover, copies were distributed to the HMPC and Stakeholders Group for review and comment.
Simultaneously, a copy was submitted to the South Carolina Emergency Management Division
(SCEMD) for review and comment.

Public meetings were well-publicized through multiple avenues including; the County website and
local newspapers. Additionally, a copy of the plan update with remain on Anderson and Oconee’s
respective websites for public access with point-of-contact information.
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Finally, the Plan was discussed at the municipality meetings and leaders in their respective
jurisdictions were encouraged to notify colleagues and the public through other outreach
initiatives. In all cases, comments were sought, and concerns addressed (see Appendix C/C-1).

Inter-Agency Peer Review

Upon completion of the 2017 HMP draft, it was uploaded to the Anderson County Emergency
Management Division Website. An e-mail invitation was sent to neighboring Emergency
Managers and local academia for peer review and feedback (Reference Appendix C-1).

Revisions and Updates included in the Development of the 2017 Hazard Mitigation Plan:

As part of the plan update, certain elements of the original plan have been retained, and irrelevant
or outdated information has been summarized, removed, or updated. In some cases the updated
plan includes cross references to particular information in the original version of the plan. For the
current version, the focus has shifted to streamlining the format and ensuring user friendliness in
reading the plan. The Mitigation Planning Committee re-evaluated the goals, objectives, strategies,
and action items, included in the original plan and updated each to show their status as completed,
deleted, deferred or on-going. The current action items and mitigation strategies are consistent
with the 2012 Hazard Mitigation Plan, and simple revisions were made as necessary.

Step 1 Organize Resources:
For the 2017 HMP update, the Steering/Planning Committee used a 3-tiered organization to
develop its Hazard Mitigation Plan.

- Hazard Mitigation Planning Committee (HMPC, also MPC)

- Stakeholders Group
- Subject Matter Experts
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5.3.2 Composition of the Hazard Mitigation Planning Committee:

As part of the Update, County officials from various departments were designated to be part of the
HMPC. The Steering Committee helped to guide and up-date the development of the Natural
Hazard Mitigation Plan. These committee members were chosen as a result of their expertise in
natural hazard preparation and planning within their respective counties and municipalities that
fall within their jurisdictions. The Planning Committee was further broken down into sub-groups
and planning committees of subject matter experts (SME), including members from the
municipalities of the various counties. The HMPC/Steering Committee is comprised of the
following members:

Table 5.3.2-1 Hazard Mitigation Planning Committee/Steering Committee:
Director Taylor Jones (thru | Anderson County Sheriff's Office / Emergency Management

12/16) / Director David Baker | Division.
(began 1/17)
Scott Krein, Deputy Director Oconee County Emergency Preparedness

James McAdams, Disaster Anderson County Sheriff's Office / Emergency Management
Management Coordinator, Division

5.3.3 Mitigation Core Team Meeting Schedule:

The HMPC was responsible for completing the Plan Update and all of its component sections. The
HMPC met several times during the development of the Plan Update. The meetings took place at
the Anderson County Department of Emergency Management and Oconee County Department of
Emergency Management. See Appendix C & C-1 for all meeting minutes and list of attendees.
Table 5.3.2-2 lists all meetings and presentations by the planning/steering committee, stakeholders,
and the public concerning the Hazard Mitigation Plan Update in a comprehensive chart.
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Table 5.3.2-2 Meetings and Presentations Concerning the Hazard Mitigation Plan Update

newspaper in Oconee county, on January 14™, 2016 to
publicize the presentation.

Date: Activity: Type:
Oconee County held an initial meeting for the plan update
in Walhalla and the meeting was open to the public. A
January 25, 2016 | public notice was run in the The Journal, a local Public

June 23, 2016

Stakeholder’s Group Meeting for Anderson and Oconee
County. Discussed the planning process for the Natural
Hazard Mitigation Plan, requested municipality
participation and public input, and defined who was a
stakeholder.

Stakeholders

November 11, | Oconee County met with municipal leaders to update the | Stakeholders/
2016 plan brief. Public
December 6, James McAdams presented an update on the Hazard
2016 Mitigation Plan at the Anderson County Local Emergency | Stakeholders/
Planning Committee Meeting. Public
December 8, A Natural Hazards Mitigation Plan presentation for
2016 Anderson and Oconee County was held in Anderson
County and was open to the public. A public notice was Public
run in the Independent Mail daily newspaper on
November 26, 2016 to publicize the presentation.
May 22, 2017 | Stakeholders and subject matter experts from Anderson
County, City of Anderson, and Town of Pendleton were
invited to the Office of Emergency Management to Stakeholder
review, discuss, and update the action items in the Hazard
Mitigation Plan.
May 23, 2017 | Stakeholders and subject matter experts from the Towns of
Belton, Honea Path, Starr, and lva were invited to the Stakeholder
Office of Emergency Management to review, discuss, and
update the action items in the Hazard Mitigation Plan.
May 24, 2017 | Stakeholders and subject matter experts from the Towns of
West Pelzer and Williamston were invited to the Office of | Stakeholder
Emergency Management to review, discuss, and update
the action items in the Hazard Mitigation Plan.
June 1-2, 2017 | Stakeholders and subject matter experts from Oconee Stakeholder/
County Municipalities were invited to the Office of Public
Emergency Management to review, discuss, and update
the action items in the Hazard Mitigation Plan.
Upcoming:
October/ Present Hazard Mitigation Plan to Anderson County Public
November Council in open public forum.
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Upcoming:
October/ Present Hazard Mitigation Plan to Oconee County Council Public
November in open public forum.

5.3.4 Composition of the Stakeholders Group:

Early in the update process, the Anderson and Oconee County HMPC determined that a group of
individuals and organizations with an interest in the Anderson and Oconee Counties Natural
Hazards Mitigation Plan Update and Project Scoping should be identified. There was a similar
group involved in the development of the original document as well. The (HMP update)
Stakeholders Group was provided regular updates on the planning process, and reviewed the Plan
at key points in its development. The composition of the Stakeholder group was determined by the
Anderson and Oconee County HMPC at the first meeting, and is provided in Table 5.3.4-1 below.

Table 5.3.4-1 Hazard Mitigation Plan Stakeholders Group:

Sheriff John Skipper (thru | Anderson County Sheriff’s Office
12/16) / Sheriff Chad McBride

(Began 1/17)

Director Taylor Jones (thru | Anderson County Sheriff’s Office / Emergency Management
12/16) / Director David Baker | Division.

(Began 1/17)

Scott Krein, Deputy Director Oconee County Emergency Preparedness
Linda McConnell, City | City of Anderson

Manager

Alvin Sims, Town Manager Town of Belton

Beverly Crawford, Town Town of Honea Path
Clerk/Treasurer

Timothy Taylor, Town Town of Iva

Clerk/Treasurer

Mayor Steve McGregor Town of Pelzer

Mayor Frank Cranshaw Town of Pendleton

Mayor Ed Sokol Town of Starr

Paula Payton, Town Clerk Town of West Pelzer

Michelle Starnes, Town Town of Williamston
Clerk/Treasurer

Mayor Diane Head Town of Salem

Mayor Daniel Alexander City of Seneca

Nancy Goehle, Administrator | City of Walhalla

Jackie Kelley, Town Town of West Union
Clerk/Treasurer

Chris Carter, Administrator City of Westminster
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As drafts of the Updated Plan were prepared, the Anderson and Oconee County (HMPC) used
email and website to distribute them to Stakeholders, and requested that they provide comments.
The Stakeholders were requested to provide feedback through email, telephone or contact POC,
James McAdams or a member of the (HMPC). In addition, drafts were e-mailed to neighboring
counties for their review and feedback.

County, city, and town participation must be defined in order to create a standard for participation
in the Natural Hazard Mitigation Plan. This criteria was established so that county and municipal
representative’s participation was sufficient to add to and comment on the plan.

In order for counties and municipalities to approve the plan and be an official participant of
this planning process, they must satisfy one of the following considerations:

*» The county EMD Director shall be a member of the Natural Hazard Plan Steering Committee
and provide input and comments on the plan and the planning process.

» The mayor, administrator, or manager shall attend a county or public meeting concerning the
Natural Hazard Mitigation Plan and provide input or comments.

« The mayor, administrator, or manager shall appoint a city or town employee to attend a county
or public meeting concerning the Natural Hazard Mitigation Plan and provide input or comments.

« A HMPC member shall personally discuss and receive on input or comments on the Natural
Hazard Mitigation Plan with a mayor, administrator, manager, or appointed municipal
representative.

* A mayor, administrator, or manager, shall send input or comments.

Municipalities were contacted through emails and phone calls explaining the purpose of the
Natural Hazards Mitigation Plan and what was covered at the meetings. Officials were informed
through these emails and phone calls that the Anderson and Oconee County HMPC needed their
input and comments for the plan. Each municipality satisfied as least one of the above criteria as
they did in the previous plan to be considered an official participant.

Natural Hazard Mitigation Plan 39



Anderson and Oconee County Natural Hazard Mitigation Plan Update 2017

Table 5.3.2-3 Participating and Non-Participating Jurisdictions
Participating
Counties:
Anderson County
Oconee County
Municipalities:
City of Anderson
City of Belton
Town of Honea Path
Town of lva
Town of Starr
Town of Pendleton
Town of Pelzer
Town of West Pelzer
Town of Williamston
Town of Salem
Town of Seneca
City of Walhalla
Town of West Union
City of Westminster
Non-Participating:
N/A

Total Participating:
Counties: 2
Municipalities: 14

Total Non-
Participating: 0

Step 2 Identify Hazards and Assess Risks:

In accordance with general mitigation planning practice, as well as the process FEMA established
in its Planning How-To series of guides, the risk assessment formed the basis of the original hazard
mitigation plan by identifying and characterizing vulnerabilities across Anderson & Oconee
County. As noted earlier, this part of the original document met FEMA requirements, with the
result that the plan was approved by SCEMD and FEMA Region IV. However, we recognized that
there were several opportunities for improvement in the next-generation document. As described
in Chapter 6 of the updated HMP, the document now includes more detailed risk calculations,
which support Anderson and Oconee’s process for identifying and prioritizing mitigation actions
and strategies.
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As required by FEMA rules and guidance, Chapter 6 of this plan:

1 Identifies the natural hazards that are most likely to affect Anderson & Oconee Counties
1 Describes how often hazards are expected to impact Anderson & Oconee Counties

1 Explains the expected severity and extent of the impacts.

1 Describes what areas of the County are likely to be affected.

1 Calculates expected future losses if the risk is not mitigated.

Identifying Hazards:

Early in the update process, hazards from the 2012 Hazard Mitigation Plan were re-evaluated and
deemed all appropriate to carry forward into the 2012 update. Hazards were profiled, reducing the
emphasis on low probability disasters and focusing on the most probable natural hazard events.

The updated list of hazards includes:

e Winter Storms

e Hail Storms / Thunderstorms

e Lightning Sever Storms / Thunderstorms
e Tornadoes / High Winds

e Drought / Heat Wave

e Floods
e Wildfires

e Hurricanes
e Earthquakes

Each of these hazards is addressed in detail in Section 6, which includes discussions of hazard
history and occurrences, severity and extent, and expected probabilities. The subsections are
structured to closely parallel FEMA requirements from the Interim Final Rule and subsequent
guidance and regulations.

Risk Assessment:

Risk assessment is the process of measuring the potential loss of life, personal injury, economic
injury, and property damage resulting from natural or man-made hazards The first step in the risk
assessment process was to identify each of the hazards that can occur within each County and its
incorporated municipalities. This information is included in the risk assessment section of this
document. Information concerning hazards was obtained from the University of South Carolina
Hazards & Vulnerability Research Institute - SHELDUS™ | Spatial Hazard Events and Losses
Database for the United States; University of South Carolina Hazards Lab; National Oceanic and
Atmospheric Administration; local information from residents and from county and municipal
employees and representatives. The hazard maps used in this plan were provided by the University
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of South Carolina Hazards and Vulnerability Research Institute. The findings from these steps
were utilized to determine the priority hazards for each County and its municipalities, which will
become the focus of the mitigation strategies developed in the remainder of this plan. This section
includes a description, location, extent, probability, and vulnerability analysis of each hazard.

The risk assessment section (also known as vulnerability and loss estimation) was modified
significantly from the 2006 and 2012 version of the HMP. For the most recent update, the HMPC
streamlined how hazard information was presented. This update also presented loss estimates for
six of the most significant natural hazards in the counties, based on their level of probability;
Winter Storms, Hail Storms / Thunderstorms, Lightning Severe Storms / Thunderstorms,
Tornadoes / High Winds, Drought / Heat Wave and Floods.

Step 3 Develop Mitigation Strategies:
The Mitigation Strategies process in the 2017 HMP update process included several phases:

1. HMPC reviewed goals, objectives, strategies and actions from the original HMP.

2. HMPC determined the status of each strategy and action from the original plan.

3. Subject matter experts and county officials met to identify and develop technical information
for additional hazard mitigation actions and strategies.

4. Subject matter experts made a general assessment of the cost effectiveness of actions.

5. The HMPC completed a STAPLEE evaluation of all strategies and actions in the HMP,
including those that were part of the original document and were retained.

6. The HMP was modified to include tables with all strategies and actions, with related information
about cost effectiveness and prioritization (Chapter 7).

Develop Mitigation Strategies:

Mitigation goals and objectives were formulated with the intent to reduce or eliminate the long-
term risk to human life and property from each hazard. An action plan was developed that identifies
future mitigation actions, estimates costs, defines benefits, identifies the responsible
organization(s), provides an implementation schedule, relates to the mitigation objectives,
establishes priorities, and identifies potential funding sources for each action.

Municipality meetings were held with officials representing various County and municipality
offices and departments to solicit input in developing mitigation goals, objectives, actions, and
implementation plans. In addition, discussions will be held with the appropriate County office and
department representatives to ensure that this Hazard Mitigation Action Plan is built upon, and
integrated into, the County and municipality’s Comprehensive Planning processes.
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Step 4 Develop the Mitigation Plan:

The process employed to develop this plan was based entirely on the FEMA 386-series of guides
describing hazard mitigation planning procedures. Throughout the document there are cross
references to Interim Final Rule and FEMA crosswalk criteria. The Interim Final Rule addresses
State mitigation planning, identifies new local mitigation planning requirements, authorizes
Hazard Mitigation Grant Program (HMGP) funds for planning activities, and increases the amount
of HMGP funds available to States that develop a comprehensive, enhanced mitigation plan. This
rule also requires that repairs or construction funded by a disaster loan or grant must be carried out
in accordance with applicable standards and says that FEMA may require safe land use and
construction practices as a condition of grantees receiving disaster assistance under the Stafford
Act. The FEMA Plan Review Crosswalk is based on the Multi-Hazard Mitigation Planning
Guidance under the Disaster Mitigation Act of 2000, published by FEMA, dated March 2004. This
Plan Review Crosswalk is consistent with the Disaster Mitigation Act of 2000 (P.L. 106-390),
enacted October 30, 2000 and 44 CFR Part 201 — Mitigation Planning, Interim Final Rule (the
Rule), published February 26, 2002. The plan cannot be approved if the plan has not been formally
adopted. Each requirement includes separate elements. All elements of the requirement must be
rated “Satisfactory” in order for the requirement to be fulfilled and receive a score of
“Satisfactory.”

Step 5 Implement the Plan and Monitor Progress:

As with the original plan document, this version must be updated every five years in order for each
county and municipality to maintain its eligibility for various FEMA grant programs and funds.
During this five year period, the plan will be reviewed periodically to ensure compliance with
FEMA and State requirements for plan maintenance (See Chapter 8 — Plan Monitoring and
Maintenance for more details). After the Update is approved, each county and municipality will
implement specific actions to achieve the goals and objectives described in the Mitigation
Strategies section.

Each county/ municipal council governs their individual county or municipality and has the final
decision on what projects are implemented, and how they will be funded. The council will
coordinate with the Office of Emergency Management and Lead Manager of each mitigation item
to accomplish the goals and action items. The Lead Manager will follow any current County or
municipal procedures in completing the Action Items. Any progress reports and status reports
(meeting minutes) will be submitted to the county or municipal council. The OEM will be
responsible for overall Plan monitoring and maintenance. This Office will review the Plan annually
to consider changes in land development, population growth, or recent programs and activities that
may affect mitigation initiatives. See Chapter 8.3 for the complete method and schedule for
updating the plan.
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5.4 How the Public was Involved:

The Planning Committee met numerous times during development of the original version of the
HMP. Two outreach opportunities were open to the public. Public notices were distributed and
posted through newspapers, press announcements, and on the County websites, informing the
public about the Hazard Mitigation Planning process and urged the public to be involved. All the
meetings were open discussions, where each person attending, whether a Steering Committee
member or not, had the opportunity to volunteer information about the community and present
ideas. Data was also collected from the respective jurisdiction representatives and used to assist
with the Plan development. During the Plan Update, the public was involved by requesting their
attendance, participation, comments, and feedback. Drafts of the Plan were available for public
review, and the public was invited to provide input on the document. Each County published public
notices about the presentations. The ads explained the purpose of the meeting, and provided the
date, time, and location of the meeting place. The meeting minutes and attendee list for the public
meeting are included in Appendix B/B-1 of the Plan Update. See table 5.3.2-2 for complete list of
public presentations.

5.5 Other Local Planning Mechanisms:

As required by FEMA Interim Final Rule that governs mitigation planning, the project
requirements from the Hazard Mitigation Plan will be incorporated into other planning
mechanisms, as applicable, during the routine re-evaluation and update of each County Plans.
Anderson County and Oconee County are members of the NFIP and have a Floodplain
Management Ordinance. The Anderson County Floodplain Ordinance was last updated in 2007.
When the County updates its Floodplain Ordinances, the requirements from this HMP will be
included in the newly revised document(s). This Plan Update will be made available to each
committee leader involved with revising the Floodplain Ordinance. The Counties follow the
International Building Code guidelines, and maintain a General Development Plan, a Capital
Improvement Plan, and Site Development Regulations. Like most jurisdictions, Anderson and
Oconee Counties periodically review and update their standards and guidelines. As part of these
future reviews and updates, the Counties will seek opportunities to integrate hazard mitigation into
regulations and guidelines. The Ordinances that are integrated into hazard mitigation regulations
and guidelines are list in Table 5.3.2-4.
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Table 5.3.2-4 Jurisdictional Ordinances

Ordinance
Number:

Brief Description:

Type:

Sec. 38-426

Sec. 38-430

“Uses of the floodplain which are dangerous to health, safety, and
property due to water or erosion hazards, or which increase flood heights,
velocities, or erosion are restricted or prohibited. These provisions
attempt to control the alteration of natural floodplains, stream channels,
and natural protective barriers which are involved in the accommodation
of flood waters, and control filling, grading, dredging and other
development which may increase flood damage or erosion. Additionally,
the article prevents or regulates the construction of flood barriers which
will unnaturally divert floodwaters or which may increase flood hazards
to other lands.”

“A development permit shall be required in conformance with the
provisions of this article prior to the commencement of any development

activities.”

Source: Anderson County SC, Code of Ordinances, enacted 2014

County of
Anderson

Sec. 50-3

Sec. 50-5

“Uses of the floodplain which are dangerous to health, safety, and
property due to water or erosion hazards, or which increase flood heights,
velocities, or erosion are restricted or prohibited. These provisions
attempt to control the alteration of natural floodplains, stream channels,
and natural protective barriers which are involved in the accommodation
of flood waters, and control filling, grading, dredging and other
development which may increase flood damage or erosion. Additionally,
the article prevents or regulates the construction of flood barriers which
will unnaturally divert floodwaters or which may increase flood hazards
to other lands.”

“A development permit shall be required in conformance with the
provisions of this article prior to the commencement of any development

activities.”

Source: City of Anderson SC, Code of Ordinances, enacted 2014

City of
Anderson

Sec. 42-3

“Uses of the floodplain which are dangerous to health, safety, and
property due to water or erosion hazards, or which increase flood heights,
velocities, or erosion are restricted or prohibited. These provisions
attempt to control the alteration of natural floodplains, stream channels,
and natural protective barriers which are involved in the accommodation
of flood waters, and control filling, grading, dredging and other
development which may increase flood damage or erosion. Additionally,
the ordinance prevents or regulates the construction of flood barriers
which will unnaturally divert flood waters or which may increase flood
hazards to other lands.”

City of
Williamston
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Sec. 45-5

“A development permit shall be required in conformance with the
provisions of this chapter prior to the commencement of any
development activities.”

Source: City of Williamston SC, Code of Ordinances, adopted 2016

Sec. 901-5

“Any zoning applications affecting property subject to the National
Flood Insurance Program must comply with guidelines established by the
Department of Housing and Urban Development.”

Source: http://townofpendleton.org/wp-content/uploads/2015/06/Town-
of-Pendleton-Zoning-Ordinance-January-2014.pdf

Town of
Pendleton

Sec. 10-81

“Anderson County hereby incorporates herein, by reference thereto and
made a part hereof, as fully as if set forth verbatim herein, only the latest
edition, amendments, and appendices, save and except such portions as
may be hereinafter amended, of the following nationally

recognized building codes and the standards referenced in those codes as
the official building codes of the county:

CABO One- and Two-family Dwelling Code
International Building Code, and appendices A—J
International Energy Conservation Code
International Existing Building Code

International Fire Code, and appendices A—J
International Fuel Gas Code, and appendices A—D
International Mechanical Code, and appendices A—B
International Plumbing Code, and appendices B—G
International Property Maintenance Code, and all appendices
International Residential Code, and appendices A—K
National Electric Code

Standard Building Abatement Code

Standard Swimming Pool Code

Source: Anderson County SC, Code of Ordinances, enacted 2014

Anderson
County

Sec. 16-82

Development permits shall be required for all development, including
the placement of manufactured homes, so that the county may
determine whether or not such construction or other development is
proposed in the special flood hazard area.

Source: Oconee County SC, Code of Ordinances, enacted 2006

Oconee
County

Sec. 16-84

The National Flood Insurance Program requires flood data to be
reviewed and approved by DHS-FEMA. This ensures that flood maps,
studies and other data identified in section 16-32 accurately represent
flooding conditions so appropriate special flood hazard area
management criteria are based on current data, the following map
maintenance activities are identified:

(1)Requirement to submit new technical data.

a.For all development proposals that impact floodway delineations or
BFEs, the floodplains manager shall ensure that technical data reflecting
such changes is submitted to DHS-FEMA within six months of the date
such information becomes available. These development proposals
include:

Oconee
County
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1.Floodway encroachments that increase or decrease BFEs or
alter floodway boundaries;
2.Fill sites to be used for the placement of proposed structures
where the applicant desires to remove the site from the special
flood hazard area;
3. Alteration of watercourses that result in a relocation or
elimination of the special flood hazard area, including the
placement of culverts; and
4.Subdivision or large scale development proposals requiring
the establishment of base flood elevations in accordance with
section 16-124
b.It is the responsibility of the applicant to have technical data, required
in accordance with section 16-84, prepared in a format required for a
CLOMR or LOMR, and submitted to DHS-FEMA. Submittal and
processing fees for these map revisions shall also be the responsibility of
the applicant.
c. The floodplains manager shall require a CLOMR prior to the issuance
of a floodplain development permit for:
1. Proposed floodway encroachments that increase the base
flood elevation; and
2. Proposed development which increases the base flood
elevation by more than one foot in areas where DHS-FEMA has
provided base flood elevations but no floodway.
D .Development permits issued by the floodplains manager shall be
conditioned upon the applicant obtaining a LOMR from DHS-FEMA for
any development proposal subject to section 16-84.
e. CLOMRs and/or LOMRs must go through the variance process
outlined in this article.

Source: Oconee County SC, Code of Ordinance, enacted 2006
Existing critical facilities in the special flood hazard area that are
substantially damaged or substantially improved as well as new and
substantially improved critical facility structures shall be elevated or Oconee
Sec. 16-122 (3) floodproofed in accordance with this article. County

New critical facilities shall not be permitted in the special flood hazard
area.

Source: Oconee County SC, Code of Ordinance, enacted 206

The County will use this mitigation plan — in particular the actions and projects described in
Chapter 8 — as part of its process to identify and prioritize capital improvement projects related to
risk reduction.

Oconee County, in compliance with FEMA Interim Final Rule that governs mitigation planning,
project requirements from the Hazard Mitigation Plan will be incorporated into other planning
mechanisms, as applicable, during the routine re-evaluation and update of county Plans. Oconee
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County is a member of the NFIP and has a Floodplain Management Ordinance. The County
Floodplain Ordinance was last updated in 2008. When the County updates its Floodplain
Ordinances, the requirements from this HMP will be included in the newly revised document(s).
This Plan Update will be made available to each committee leader involved with revising the
Floodplain Ordinance. The County follows the International Building Code guidelines, and
maintains a General Development Plan, a Capital Improvement Plan, and Site Development
Regulations. Like most jurisdictions, Oconee County periodically reviews and updates its
standards and guidelines. As part of these future reviews and updates, the County will seek
opportunities to integrate hazard mitigation into regulations and guidelines. The Ordinances that
are integrated into hazard mitigation regulations and guidelines are list in Table 5.3.2-4.

5.6 Review and Incorporation of Plans, Studies, Reports and other Information:

The capability assessment examined existing documents and plans carried out by the participating
counties and municipalities. Existing, recently approved hazard mitigation plans from the State
and other Counties were reviewed for their format and content by Anderson and Oconee Counties’
HMPC for the 2017 Natural Hazard Mitigation Plan. County plans that were reviewed include the
Greenville County HMP, the Berkeley County HMP, & the Dillon County HMP.

Other planning documents can be used as a valuable resource for integrating information related
to hazard mitigation into the HMP. The 2006 version of the HMP included the review and
incorporation of other Plans, studies, and reports that are applicable to the hazards discussed in the
Plan. These documents were reviewed again as part of the Plan Update and any new information
or changes incorporated into the HMP. A search was also conducted to identify additional Plans
or studies that may have been completed since the release of the original Plan. This HMP has been
made available to each committee leader responsible for updating these other Plans.

When updating the Natural Hazard statistical information in Chapter 6, the Spatial Hazard Events
and Losses Database, through the University of South Carolina, was referenced. This report
provided the date of every natural hazard event that occurred in Oconee & Anderson County from
1/1/1960-1/1/2016. Additionally, this report provided the number of injuries and deaths from each
event, and the amount of property and crop damage. Although many natural hazard events have
occurred in each respective County, the HMPC chose only to include notable events. A notable
event was defined as an event that caused greater than $50,000 in combined property and crop
damage.
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Chapter 6

Hazard ldentification,
Profiling, Ranking,
Vulnerability, and Risk
Assessment
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Chapter Six
Hazard Identification, Profiling, Ranking, and Vulnerability
Contents of this Chapter

6.1 IFR Requirement for Hazard Identification and Profiling
6.2 Hazard Identification
6.3 Overview of Type and Location of All Natural Hazards that can affect the Region
6.3.1 Winter Storms
6.3.2 Hail Storms / Thunderstorms
6.3.3 Lightning Severe Storms / Thunderstorms
6.3.4 Tornadoes / High Winds
6.3.5 Drought / Heat Wave
6.3.6 Floods
6.3.7 Wildfires
6.3.8 Hurricanes
6.3.9 Earthquakes
6.3.10 Summary of Loss Statistics
6.4 Methodology for Identifying Natural Hazards for Additional Analysis
6.5 Future Development Trends
6.6 Summary of Risk Assessment
6.7 Natural Hazard Risk to Critical Facilities
6.8 Social Vulnerability

As mentioned elsewhere, during the 2017 Plan Update some parts of the original Plan were
preserved. Where applicable, portions of the historical hazard data have been retained. As part of
the update process, the HMPC reviewed the hazards section of the previous plans, and
incorporated changes related to recent hazard events that have affected the Counties.

The HMPC continues to focus only on natural hazards and therefore any man-made hazards are
not included in the Update. Note that eliminating man-made hazards does not suggest that those
type hazards are not of concern to the Counties, only that they are not natural hazards, and
therefore the HMPC determined that they would not be included in the Plan update.
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6.1 IFR Requirement for Hazard Identification and Profiling

Profiling Hazards

Requirement §201.6(c)(2)(i): [The risk assessment shall include a] description of the ... location
and extent of all natural hazards that can affect the jurisdiction. The plan shall include information
on previous occurrences of hazard events and on the probability of future hazard events.

6.2 Hazard ldentification

In accordance with IFR requirements and as part of its efforts to support and encourage hazard
mitigation initiatives Anderson and Oconee County Natural Hazards Mitigation Planning
Committee (HMPC) prepared this general assessment of the hazards that have potential to impact
each County. The following subsections provide detailed information about past and potential
losses (risk) for a subset of hazards with the most potential to affect Anderson and Oconee
Counties. The term “planning area” is used frequently in this section. This term refers to the
geographic limits of Anderson and Oconee counties. Much of the open-source information about
natural hazards is compiled on the County level, so this section includes numerous references to
the impacts of hazards on each County.

IFR 8201.6(c)(2): The plan shall include a risk assessment that provides the factual basis for
activities proposed in the strategy to reduce losses from identified hazards. Local risk assessments
must provide sufficient information to enable the jurisdiction to identify and prioritize appropriate
mitigation actions to reduce losses from identified hazards.

IFR 8201.6(c)(2)(ii): [The risk assessment shall include a] description of the jurisdiction’s
vulnerability to the hazards described in paragraph (c)(2)(i) of this section. This description shall
include an overall summary of each hazard and its impact on the community.

6.3 Overview of type and location of all natural hazards that can affect the counties:

6.3.1 Winter Storms

6.3.2 Hail Storms / Thunderstorms

6.3.3 Lightning Severe Storms / Thunderstorms
6.3.4 Tornadoes / High Winds

6.3.5 Drought / Heat Wave

6.3.6 Floods

6.3.7 Wildfires

6.3.8 Hurricanes

6.3.9 Earthquakes
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The DMA 2000 legislation and related FEMA planning guidance require mitigation plans to
include discussion of community vulnerability to natural hazards. Vulnerability is generally
defined as the damage (including direct damages and loss of function) that would occur when
various levels of hazards impact a structure, operation or population. For example, vulnerability
can be expressed as the percent damage to a building when it is flooded, or the number of days
that a government office will be shut down after a wind storm, etc., assuming there is sufficient
detailed data available to support the calculations. Because this Plan update is at the scale of
multiple entire Counties, it is not practical to complete vulnerability assessments on the many
individual assets, operations and populations in the planning area. It is possible, however, to
make some general observations based on the hazard identifications and risk assessments that are
the subjects of Section 6 of this Plan update. Therefore, the following terms are used to describe
levels of vulnerability.

e High - 66%-100% percent damage to a building when it is flooded, or the number of
days that a government office will be shut down.

e Moderate — 34%-65% percent damage to a building when it is flooded, or the number of
days that a government office will be shut down.

e Low — 0%-33% percent damage to a building when it is flooded, or the number of days
that a government office will be shut down.

As illustrated in Section 6 (Hazard Identification), each County is subject to numerous natural
hazards, although in some cases the hazards have rarely impacted the area, or their effects have
been relatively minor. It is important to recognize that several other hazards present significant
risks (i.e. potential for future losses) to the County, even though they have occurred infrequently
in the past, or have not caused much damage.

The impact/extent of damage is derived primarily from utilizing calculations from the University
of South Carolina Hazards & Vulnerability Research Institute Department of Geography Spatial
Hazard Event Loss Dataset for the US (SHELDUS) information which originally contained only
those events that generated greater than $50,000 in combined crop and property damage. This
damage assessment is countywide regardless of municipal boundaries. Damage in less severe
degrees may have occurred throughout the county and its municipalities affecting each
municipality in varying degrees depending on severity of the hazard and time of year. The full
list of events, regardless of dollar amount, can be found through the University of South Carolina
Hazards & Vulnerability Research Institute’s SHELDUS website.
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Section 6.3.1 - Winter Storms

Winter storms (consisting of snow, ice, and cold temperatures) can cause major problems in
regions that are not prepared for them. These types of storms can damage property, create safety
risks, destroy crops and valuable timber, damage infrastructure components such as power lines,
and have enormous economic impacts (SCEMD). There were major Southeastern snow storms in

1899, 1914, 1973, 2000, and 2002. Additionally, there have been many more localized winter
storms. In January 1968 and February 1979 large ice storms paralyzed the County for several
days. More recently in 2002, 2004, 2005, and 2014 ice and snow storms covered the Region
resulting in power outages and hazardous driving conditions. Each County suffers an average of
one to two winter storms each year.

There have been several significant winter storm events within South Carolina designated as
“Major Disaster Declaration”

Table 6.3.1-1: Major Disaster Declarations

Severe Weather Storm | Incident Start Date: | Incident End Date: | Declared as Major
Disaster:

Winter Storm: 2/10/2014 2/15/2014 3/12/2014

DR-4166

Winter Storm: 2/10/2014 2/12/2014 2/12/2014

EM-3369

Ice Storm: 12/15/2005 12/16/2005 1/20/2006

DR-1625

Ice Storm: 1/26/2004 1/30/2004 2/13/2004

DR-1509

Ice Storm: 12/4/2002 12/6/2002 1/8/2003

DR-1451

Winter Storm: 1/22/2000 2/1/2000 1/31/2000

DR-1313

E=Official website of the Department of Homeland Security (https://www.fema.gov/disasters)
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Winter Storms: Anderson County

Anderson County Winter Weather Risk, 1986-2015
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Anderson County
Extent

Anderson County has experienced 27 notable winter weather events from the time frame of
01/01/1960 thru 01/01/2016. A winter weather event is considered notable when it causes at or
above $50,000 in combined property and crop damages. These winter weather events have
caused 1.31 injuries to county residents and 0.90 fatalities. These notable winter weather events
have caused a collective $16,262,789.60 in property damage and $17,144,152.30 in crop
damage, adjusted for 2015 inflation.

Table 6.3.1-2 — Winter Weather Data Summary (Anderson County)

Hazard Frequency Injuries Fatalities Property Crop Damage
Damage

Winter

Weather 49% 1.31 0.90 16,262,789.6 | $17,144,152.30
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Table 6.3.1-3: Anderson County Notable Winter Weather Events from 1/1/1960-1/1/2016

SHELDUS
Query results

Begin Hazard Property Crop

1/2/1999

2004

2005

1/1/1964

1966

1966

1968

1969

1971

1971

1/7/1973

2/9/1973

1973

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Anderson

Anderson

Anderson

Anderson

Anderson

Anderson

Anderson

Anderson

Anderson

Anderson

Anderson

Anderson

Anderson

0.00

0.00

0.00

0.57

0.00

0.00

0.00

0.00

0.67

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.03

0.15

0.00

0.00

0.39

0.00

0.00

0.2

0.00

2,845,342.15

297,996.15

121,360.47

8,419.22

104,504.82

0.00

106,419.27

68,704.58

162,563.11

63,611.68

58,024.16

580,241.37

0.00

0.00

0.00

84,191.92

0.00

79,514.6

10.62

6,870,456.31

162.58

63,611.68

580,241.37

580.26

148,283.92
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Begin Hazard operty Crop

1985 WINter | derson 0.00 183.563.34
Weather
Winter

2/6/1979 Anderson | 0.00 0.00 544,116.17 544.13
Weather

1082 VINEr |\ derson 0.00  0.00 0.00 266.972.02
Weather
Winter

47/1982 Anderson 0.00 | 0.00 0.00 3.070.168.4
Weather

1083 WVINEer |\ derson 0.00  0.00 0.00 2 586,618.22
Weather
Winter

1983 Anderson 0.00  0.00 25 866.19 25 866.19
Weather

1089 VNN |\ derson 0.07 0.13 207.763.85 | 0.00
Weather

2007 | WINEr |\ derson 0.00  0.00 0.00 95 260.08
Weather

1067 WVINEer |\ derson 0.00  0.00 0.00 1,971,199.29
Weather

1064  WINEr |\ derson 0.00 0.00 0.00 831,055.39
Weather
Winter

1993 Anderson 0.00 0.00 58 580.58 58580.58
Weather
Winter

1992 Anderson | 0.00 0.00 30,167.11 30,167.11
Weather

1090 VNN |\ derson 000  0.00 | 0.00 197.113.37
Weather
Winter

2002 Anderson 0.00  0.00 10,979,108.78 |0.00
Weather

Total 131 090 16.262,789.6 |17,144.152.3

Source: Hazards & Vulnerability Research Institute, Department of Geography, University of South Carolina,
Columbia, South Carolina 29208

Natural Hazard Mitigation Plan 57



Anderson and Oconee County Natural Hazard Mitigation Plan Update 2017

Winter Storm Probability and Vulnerability
Anderson County:

Table 6.3.1-4: Anderson County Winter Weather Probability

Recurrence Hazard
County Number of Years Intervals Frequency (%
Events (years) change/year)
Anderson 27 55 2.04 49%

Vulnerability
Anderson County

Overall, Anderson County has a moderate level vulnerability to winter storms. The probability of
one or more winter weather events in Anderson County is 49%. Examining past events, it is evident
that winter storms can significantly disrupt normal operations within a community. In addition,
some ice storms associated with winter storms have caused significant property damage and
disruption of the electric utilities. Overall, when taking into consideration the moderate level
vulnerability of winter storms in the county, and the past history of the event, the municipalities
have a moderate level vulnerability to winter storms.

Recommendation:

Early warnings are possibly the best hope for residents when a winter storm strikes. Citizens must
immediately be aware when a community will be facing a winter storms incident. Communities
that do not already possess warning systems should plan to purchase a system. Storm shelters are
another important means of mitigating the effects of winter storm events. A community-wide
shelter program should be considered for residents who may not have adequate shelter in their
homes. Residents should also be encouraged to build their own storm shelters to prepare for
emergencies. Local governments should encourage residents to purchase weather radios to ensure
that everyone has sufficient access to information in times of severe weather.
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Winter Weather: Oconee County

Oconee County Winter Weather Risk, 1986-2015

Avg. # Winter
Weather Days
per Year

[ ]o74-159
[ 1160-1.78
[ 1.79 - 2.00 2/
B 2.01-257

Bl 258 -361 JE ® L

‘Source: National Centers for Environmental Information
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Oconee County
Extent

Oconee County has experienced 28 notable winter weather events from the time frame of
01/01/1960 thru 01/01/2016. A winter weather event is considered notable when it causes at or
greater than $50,000 in combined property and crop damages. These winter weather events have
caused 1.03 injuries to county residents and 1.77 fatalities. These notable winter weather events
have caused a collective $12,747,423.5 in property damage and $19,724,707 in crop damage,
adjusted for 2015 inflation.

Table 6.3.1-5 — Winter Weather Data Summary (Oconee County)

Hazard Frequency Injuries Fatalities Property Crop Damage
[ .~ Damage

Winter
Weather 50% 1.03 1.77 $12,747,423.5 | $19,724,707
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Table 6.3.1-6: Oconee County Notable Winter Weather Events from 1/1/1960-1/1/2016

SHELDUS
Query results

Begin |Hazard Property Crop

1/9/1997

2005

1963

1966

1966

1968

1969

1971

1971

1972

1973

1973

1973

1979

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Oconee |0

Oconee

Oconee

Oconee

Oconee

Oconee

Oconee

Oconee

Oconee

Oconee

Oconee

Oconee

Oconee

Oconee

0.00

0.57

0.00

0.00

0.00

0.00

0.00

0.39

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.03

0.15

0.00

0.00

0.00

0.67

0.00

0.00

0.2

0.00

0.00

59,069.66

101,133.72

84,191.92

104,504.82

0.00

106,419.27

68,704.58

63,611.68

162,563.11

0.00

58,024.16

580,241.37

0.00

544,116.17

0.00

8,419.22

0.00

79,514.6

10.62

6,870,456.31

63,611.68

162.58

322,174.03

580, 241.37

580.26

148,283.92

544.13
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Begin Hazard Property Crop

Winter

1982 WIS Oconee 0.00 0.0 0.0 266.972.02

4771082 WINEr 15 nee (000 0.00 0.00 3,070,168.4
Weather

1083 | WVINtr 5 onee 000 0.00 | 0.00 2.586.618.22
Weather
Winter

1983 Oconee 0.00 059 | 0.00 25,866.19
Weather

1089  WINEer 5 nee 007 (013 207.763.85 0.00
Weather

2007 WINter 5 nee 000 0.00 0.00 95,260.08
Weather

1967 | WVINEer o nee 0.00 0.00 0.00 1,971,199.29
Weather

1964 | WVINEr 1o nee 0.00 0.00 0.00 831,055.39
Weather

1993 |WInter oo hee 0.00  0.00 5858058 58.580.58
Weather

3/8/1996 WINEr 15 nee (0.00 0.0 0.00 2.517.707.68
Weather

1992 |Winter o0 ee 0.00  0.00 30,167.11  30.167.11
Weather
Winter

1990 Oconee 0.00 | 0.00 | 0.00 197113.37
Weather
Winter

1989 Oconee |0.00 0.00 119,464.21 0.00
Weather

2002 WINEEr lhnee 000 0.00 10.979,108.78 0.00
Weather

Total 103 177 12.747.4235 |19.724,707

Source: Hazards & Vulnerability Research Institute, Department of Geography, University of South Carolina,
Columbia, South Carolina 29208
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Oconee County:

Table 6.3.1-7: Oconee County Winter Weather Probability

County Number of Number of Recurrence Hazard
Events Years Interval (years) | Frequency (%
chance/year)
Oconee 28 55 1.96 50%
Vulnerability

Oconee County

Overall, Oconee County has a moderate level of vulnerability to winter storms. The probability of
one or more winter weather events in Oconee County is 50%. Examining past events, it is evident
that winter storms can significantly disrupt normal operations within a community. In addition,
some ice storms associated with winter storms have caused significant property damage and
disruption of the electric utilities. Overall, when taking into consideration the moderate level of
vulnerability to winter storms in the county, and the past history of the event, the municipalities
have a moderate level of vulnerability to winter storms.

Recommendations

Early warnings are possibly the best hope for residents when a winter storms strikes. Citizens must
immediately be aware when a community will be facing a winter storms incident. Communities
that do not already possess warning systems should plan to purchase a system. Storm shelters are
another important means of mitigating the effects of winter storm events. A community-wide
shelter program should be considered for residents who may not have adequate shelter in their
homes. Residents should also be encouraged to build their own storm shelters to prepare for
emergencies. Local governments should encourage residents to purchase weather radios to ensure
that everyone has sufficient access to information in times of severe weather.
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Section 6.3.2 — Hail Storms/ Thunderstorms

Hail is frozen droplets of water that thaw and freeze while wind patterns (updrafts and downdrafts)
take them between colder and warmer elevations within a thunderstorm cloud. Each time the
droplet re-freezes, another layer of ice is added to the object, thus making it larger until it falls to
the earth. Hail is a costly result of severe weather in the United States. In an average year, hail
causes one billion dollars in crop and property damage each year in this country.

Unlike ice pellets, hail stones are layered and can be irregular and clumped together. Hail is
composed of transparent ice or alternating layers of transparent and translucent ice at least
1 millimeter (0.039 in) thick, which are deposited upon the hail stone as it cycles through the cloud
multiple times, suspended aloft by air with strong upward motion until its weight overcomes the
updraft and falls to the ground. There are methods available to detect hail-producing thunderstorms
using weather satellites and radar imagery. Hail stones generally fall at higher speeds as they grow
in size, though complicating factors such as melting, friction with air, wind, and interaction with
rain and other hail stones can slow their descent through Earth's atmosphere. Severe weather
warnings are issued for hail when the stones reach a damaging size, as it can cause serious damage
to man-made structures and, most commonly, farmers' crops. In the United States, the National
Weather Service issues severe thunderstorm warnings for hail 1" or greater in diameter. This
threshold, effective January 2010, marked an increase over the previous threshold of %" hail. The
Service made the change for two main reasons: a) public complacency and b) recent research

suggesting that damage does not occur until a hailstone reaches 1" in diameter. (NOAA/ National
Weather Service National Centers for Environmental Prediction).
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Hail Storms/ Thunderstorms: Anderson County

Anderson County Hail Events, 1986-2015

&

7 ) ® ¥t .(

Sesakite 22

OO
N

A=
X N8

G . 8%

Avg. # Hail
Events per Year

[ ]o.00
[ ]oo3
I o.07
I o.10
I 0.11 - 0.47

Natural Hazard Mitigation Plan 65



Anderson and Oconee County Natural Hazard Mitigation Plan Update 2017

Anderson County
Extent

Anderson County has experienced 11 notable hail storms/ thunderstorms from the time frame of
01/01/1960 thru 01/01/2016. A hail storm/ thunderstorm is considered notable when it causes at
or greater than $50,000 in combined property and crop damages. These 11 notable hail storms
have caused 2.20 injuries to county residents and 0.00 fatalities. These notable hail storms have
caused a collective $2,826,726.48 in property damage and $856,759 in crop damage, adjusted for
2015 inflation.

Table 6.3.2-1 — Hail/ Thunderstorms Data Summary (Anderson County)

Hazard Frequency Injuries Fatalities Property Crop Damage
Hail/
Thunderstorms | 20% 2.20 0.00 $2,826,726.48 | $856,759.1
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Table 6.3.2-2: Anderson County Notable Hail Storms/ Thunderstorms from 1/1/1960-
1/1/2016

SHELDUS
Query results

Hazard Type | County Injuries  Fatalities  Property Crop
Damage* Damage*
1993 Hail Anderson | 2.00 0.00 82,012.8 0.00
1989 Hail/Tornado | Anderson | 0.00 0.00 955,713.7 0.00
2003 Hail Anderson | 0.00 0.00 128,813.6 0.00
1963 Hail Anderson | 0.00 0.00 0.00 84,191.92
1984 Hail Anderson | 0.00 0.00 1,140,602 114,060
1987 Hail Anderson | 0.00 0.00 104,320.9 10,432.09
1979 Hail Anderson | 0.00 0.00 1,632.35 163,234.9
1975 Hail Anderson | 0.00 0.00 12,237.57 122,375.6
1975 Hail Anderson | 0.00 0.00 6,293.59 62,935.99
1982 Hail Anderson | 0.2 0.00 299,528.6 299,528.6
1989 Hail Anderson | 0.00 0.00 95,571.37 0.00
Total: 2.20 0.00 2,826,726.48 | 856,759.1

Source: Hazards & Vulnerability Research Institute, Department of Geography, University of South Carolina,
Columbia, South Carolina 29208
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Anderson County:

Table 6.3.2-3: Anderson County Probability of a Hail Storm/ Thunderstorm

County Number of Number of Years Recurrence Hazard
Events Interval (years) Frequency (%
chance/year)
Anderson 11 55 5 20%
Vulnerability

Anderson County

Overall, Anderson County has a low vulnerability to hail storms. There is a 20% probability that
more than one hail producing storm will occur in Anderson County in a year time frame. Based
on passed events, the hail storms have caused some damage within the County. Overall, the
County’s vulnerability to a damaging event is low.

Recommendation:

Early warnings are possibly the best hope for residents when hail storms strike. Citizens must
immediately be aware when a community will be facing a severe weather incident. Communities
that do not already possess warning systems should plan to purchase a system. Storm shelters are
another important means of mitigating the effects of hail storm events. A community-wide
shelter program should be considered for residents who may not have adequate shelter in their
homes. Residents should also be encouraged to build their own storm shelters to prepare for
emergencies. Local governments should encourage residents to purchase weather radios to
ensure that everyone has sufficient access to information in times of severe weather.
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Hail Storms/ Thunderstorms: Oconee County

Oconee County Hail Events, 1986-2015

North Carolina

Avg. # Hail
Events per Year
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Oconee County
Extent

Oconee County has experienced 7 notable hail storms/ thunderstorms from the time frame of
01/01/1960 thru 01/01/2016. A hail storm/ thunderstorm is considered notable when it causes at
or greater than $50,000 in combined property and crop damages. These 7 notable hail storms
have caused 0.20 injuries to county residents and 0.00 fatalities. These notable hail storms have
caused a collective $1,062,253.17 in property damage and $480,764.70 in crop damage, adjusted
for 2015 inflation.

Table 6.3.2-4 — Hail/ Thunderstorms Data Summary (Oconee County)
Hazard Frequency Injuries Fatalities Property Crop Damage

Hail/
Thunderstorms . . $1,062,253.17 | $480,764.70
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Table 6.3.2-5: Oconee County Notable Hail Storms/ Thunderstorms from 1/1/1960-1/1/2016

SHELDUS
Query results

Begin Hazard Type County | Injuries Fatalities Property Crop Damage*
Date Damage*
Hail Storm/
4/4/1989 | Thunderstorm Oconee 0.00 0.00 95,571.37 955.71
Hail Storm/
2002 Thunderstorm Oconee 0.00 0.00 658,746.5 0.00
Hail Storm/
1963 Thunderstorm Oconee 0.00 0.00 0.00 84,191.92
Hail Storm/
1979 Thunderstorm Oconee 0.00 0.00 1,632.35 163,234.92
Hail Storm/
7/4/1975 | Thunderstorm Oconee 0.00 0.00 6,293.59 62,935.99
Hail Storm/
1982 Thunderstorm Oconee 0.20 0.00 299,528.6 299,528.6
Hail Storm/
1974 Thunderstorm Oconee 0.00 0.00 480.76 480,764.7
Total: 0.20 0.00 1,062,253.17 | 480, 764. 70

Source: Hazards & Vulnerability Research Institute, Department of Geography, University of South Carolina,
Columbia, South Carolina 29208
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Oconee County:

Table 6.3.2-6: Oconee County Probability of a Hail Storm/ Thunderstorm

County Number of Number of Years Recurrence Hazard
Events Interval (years) Frequency (%
chance/year)
Oconee 7 55 7.85 12.7%
Vulnerability

Oconee County

Overall, Oconee County has a low vulnerability to hail storms. There is a 12.7% probability that
more than one hail producing storm will occur in Oconee County in a year time frame. Based on
past events, the hail storms have caused some damage within the County. Overall, the County’s
vulnerability to a damaging event is low.

Recommendation:

Early warnings are possibly the best hope for residents when hail storms strike. Citizens must
immediately be aware when a community will be facing a severe weather incident. Communities
that do not already possess warning systems should plan to purchase a system. Storm shelters are
another important means of mitigating the effects of hail storm events. A community-wide
shelter program should be considered for residents who may not have adequate shelter in their
homes. Residents should also be encouraged to build their own storm shelters to prepare for
emergencies. Local governments should encourage residents to purchase weather radios to
ensure that everyone has sufficient access to information in times of severe weather.
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Section 6.3.3- Lightning Severe Storms/ Thunderstorms

The formation of lightning is still something of a mystery. Even the perceived motion of lightning
is false. The light that seems to come down from the sky actually jumps up from the earth’s surface.
Lightning bolts are triggered when a negatively charged cloud base induces a positive charge in
the ground. Negative particles, small streaming sparks known as stepped leaders, begin to flow
downward, creating a conductive channel an inch or two wide. At the same time, similar streamers
are moving upward from the ground, especially high places like treetops and tall structures. When
the two streamers meet, they form a channel and a subsequent lightning bolt. The bright flash of
light happens when the electrical charge excites air molecules in its path, forcing them to release
light.

Lightning travels up to 60,000 miles per hour, cutting a jagged path through the air as much as 10
miles long! A lightning flash is brighter than ten million 100-watt light-bulbs, and contains billions
of watts - as much power as in all the electricity plants in the United States.

Lightning causes damage to buildings and equipment in three different ways.

First, there can be damage caused by a direct lightning strike. Such damage includes damage to
roofing materials, structures such as chimneys, heating or air conditioning units located on the roof
or exterior of a building, or fires caused by lightning igniting combustible material, such as wood-
frame buildings or flammable liquids or vapors.

Second, part of the lightning current can be carried inside a building by electric power, telephone,
analog or digital data lines (e.g., closed circuit television cameras, sensors in an industrial plant,
etc.). This direct injection of lightning current inside a building can cause immense damage to
electrical — and especially electronic — circuits and equipment.

Finally, The electromagnetic fields from the current in a lightning stroke can induce currents and
voltage in wire and cables inside a building. Such surge currents are typically less intense than
direct injection of current, but can easily vaporize integrated circuits in computers, modems,
electronic control circuits, etc.

Electronic equipment is typically designed to operate in a well-controlled electrical environment.
It is the responsibility of the user to install lightning protection, electrical surge-protective devices,
and power conditioning equipment to mitigate the effects of disturbances in the electrical voltage
waveform. It is well recognized that the trend toward integrated circuits with more transistors per
unit area, and faster switching speeds, makes these circuits more vulnerable to both upset and
damage.

Damage is a permanent alteration in the physical properties of one or more components, that
requires repair or replacement before the equipment can resume normal operation. Examples of
lightning damage to electrical equipment include flashover of insulation inside motors or
transformers, so that the equipment is no longer functional. Examples of lightning damage to
electronic equipment includes vaporized traces on printed circuit boards, vaporized transistors and
integrated circuits, blown fuses, etc.
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Lightning Severe Storms/ Thunderstorms: Anderson County

Anderson County Lightning Risk, 1986-2012
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Anderson
Extent

Anderson County has experienced 36 notable Lightning Severe Storms/ Thunderstorms from the
time frame of 01/01/1960 thru 01/01/2016. A Lightning Severe Storm/ Thunderstorm is
considered notable when it causes at or greater than $50,000 in combined property and crop
damages. These 36 notable lightning storms/ thunderstorms have caused 3.16 injuries to county
residents and 0.69 fatalities. These notable storms have caused a collective $12,973,595.3 in
property damage and $1,272,517.57 in crop damage, adjusted for 2015 inflation.

Table 6.3.3-1 — Lightning Severe Storms/ Thunderstorms Data Summary (Anderson
County)

Hazard Frequency Injuries Fatalities Property Crop Damage
e ... bamag

Lightning/
Thunderstorms | 65% 3.16 0.69 $12,973,595.30 | $1,272,517.57
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Table 6.3.3-2: Anderson County Notable Lightning Severe Storms/ Thunderstorms from
1/1/1960- 1/1/2016

Begin Hazard Type County Injuries Fatalities Property Crop
Date Damage* Damage*
2000 | Thunderstorm | Anderson | 0.00 0.00 137,640.5 0.00
1996 Lightning | Anderson | 0.00 0.00 7,553,123.0 0.00
1996 Lightning Anderson | 0.00 0.00 226,593.7 0.00
1993 | Thunderstorm | Anderson | 0.00 0.00 164,025.6 0.00
1993 | Thunderstorm | Anderson | 0.00 0.00 82,012.8 0.00
1994 Lightning | Anderson | 0.00 0.00 79,965.25 0.00
1995 Lightning | Anderson | 0.00 0.00 155,523.0 0.00
1998 | Thunderstorm | Anderson | 0.00 0.00 145,409.2 0.00
2002 | Thunderstorm | Anderson | 0.00 0.00 131,749.3 0.00
1963 | Thunderstorm | Anderson | 0.00 0.17 64,547.09 0.00

1964 | Thunderstorm | Anderson 0.00 0.00 637,142.5 637,142.5
1964 | Thunderstorm | Anderson 0.00 0.02 83,105.58 83,105.58
1967 | Thunderstorm | Anderson 0.00 0.00 118,272.0 11,827.22

1967 | Thunderstorm | Anderson 0.00 0.00 77,133.92 771.37
1968 | Thunderstorm | Anderson 0.00 0.00 106,419.3 10.62
1970 Lightning | Anderson | 0.00 0.00 305,434.3 0.00

1971 | Thunderstorm | Anderson | 0.00 0.00 63,611.68 63,611.68
1976 | Thunderstorm | Anderson | 0.33 0.00 347,125.1 34,712.49
1986 Lightning | Anderson | 0.00 0.00 108,128.2 0.00

1988 | Thunderstorm | Anderson | 0.00 0.00 100,176.3 0.00

1979 | Thunderstorm | Anderson | 0.00 0.00 1,632.35 163,234.9
1975 Lightning | Anderson | 0.00 0.00 12,237.57 122,375.6
1975 Lightning Anderson | 0.00 0.00 6,293.59 62,935.99
1975 Lightning Anderson | 1.50 0.50 1,101,380.0 11,013.8

1983 | Thunderstorm | Anderson | 0.00 0.00 118,984.4 0.00
1989 | Thunderstorm | Anderson | 0.00 0.00 95,571.37 0.00
1990 | Thunderstorm | Anderson | 0.00 0.00 90,672.15 0.00
1965 | Thunderstorm | Anderson | 0.00 0.00 0.00 81,786.44
2008 Lightning Anderson | 0.00 0.00 55,042.66 0.00
1979 | Thunderstorm | Anderson | 1.33 0.00 54,411.63 0.00
2010 | Thunderstorm | Anderson 0.00 0.00 108,695.5 0.00
2010 | Thunderstorm | Anderson | 0.00 0.00 271,738.7 0.00
2011 Lightning | Anderson | 0.00 0.00 52,684.73 0.00
2011 Lightning | Anderson | 0.00 0.00 105,369.5 0.00
2013 | Thunderstorm | Anderson 0.00 0.00 101742.8 0.00
2015 | Thunderstorm | Anderson 0.00 0.00 200,000.0 0.00
Total: 3.16 0.69 12,973,595.3 | 1,272,517.57

Source: Hazards & Vulnerability Research Institute, Department of Geography, University of South Carolina,
Columbia, South Carolina 29208
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Lightning Severe Storm/ Thunderstorm Probability and Vulnerability

Anderson County:

Table 6.3.3-3: Anderson County Probability of a Lightning Severe Storm/ Thunderstorm

Recurrence Hazard
County Number of Years Intervals (years) Frequency (%
Events change/year)
Anderson 36 55 1.5 65%

Vulnerability

Anderson County

Overall, Anderson County has a high moderate level vulnerability to lightning severe storms /
thunderstorms events. There is a 65% probability that the region would suffer a lightning severe
storms / thunderstorms event in any one year time frame. This can impact the ability of the region
to function. Overall, Anderson County has a high moderate vulnerability to lightning severe storms
/ thunderstorms events.

Recommendation

Early warnings are possibly the best hope for residents when severe weather strikes. Citizens must
immediately be aware when a community will be facing a severe weather incident. Communities
that do not already possess warning systems should plan to purchase a system. Storm shelters are
another important means of mitigating the effects of Lightning Severe Storms / Thunderstorms
events. A community-wide shelter program should be adopted for residents who may not have
adequate shelter in their homes. Residents should also be encouraged to build their own storm
shelters to prepare for emergencies. Local governments should encourage residents to purchase
weather radios to ensure that everyone has sufficient access to information in times of severe
weather.
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Lightning Severe Storms/ Thunderstorms: Oconee County

Oconee County Lightning Risk, 1986-2012
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Oconee County
Extent

Oconee County has experienced 23 notable lightning severe storms/ thunderstorms from the time
frame of 01/01/1960 thru 1/1/2016. A lightning severe storm/ thunderstorm is considered notable
when it causes $50,000+ in combined property and crop damages. These 23 notable lightning
storms/ thunderstorms have caused 0.53 injuries to county residents and 0.19 fatalities. These
notable lightning storms/ thunderstorms have caused a collective $8,205,491.24 in property
damage and $2,019,681.83 in crop damage, adjusted for 2015 inflation.

Table 6.3.3-4 — Lightning Severe Storms/ Thunderstorms Data Summary (Oconee County)

Hazard Frequency Injuries Fatalities Property Crop Damage
Damage

Lightning/

Thunderstorms | 41.8% 0.53 0.19 $8,205,491.24 | $2,019,681.83
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Table 6.3.3-5: Oconee Notable Lightning Severe Storms/ Thunderstorms from 1/1/1960-

1/1/2016

SHELDUS
Query results

Hazard Type Injuries Fatalities = Property Crop Damage*
Damage*

Lightning/

3/6/1996 | Thunderstorm Oconee | 0.00 0.00 113,296.85 0.00
Lightning/

1993 Thunderstorm Oconee | 0.00 0.00 82,012.8 0.00
Lightning/

1994 Thunderstorm Oconee | 0.00 0.00 79,965.25 0.00
Lightning/

2004 Thunderstorm Oconee | 0.00 0.00 100,377.77 0.00
Lightning/

1961 Thunderstorm Oconee | 0.00 0.00 132,116.53 132,116.5
Lightning/

3/5/1963 | Thunderstorm Oconee | 0.00 0.17 64,547.09 0.00
Lightning/

4/6/1964 | Thunderstorm Oconee | 0.00 0.00 637,142.45 637,142.5
Lightning/

1964 Thunderstorm Oconee | 0.00 0.02 83,105.58 83,105.58
Lightning/

6/2/1967 | Thunderstorm Oconee | 0.00 0.00 118,271.98 11, 827.22
Lightning/

1967 Thunderstorm Oconee | 0.00 0.00 77,133.92 771.37
Lightning/

1968 Thunderstorm Oconee | 0.00 0.00 106,419.27 10.62
Lightning/

1969 Thunderstorm Oconee | 0.00 0.00 322,911.45 0.00
Lightning/

1971 Thunderstorm Oconee | 0.00 0.00 63,611.68 63,611.68
Lightning/

1973 Thunderstorm Oconee | 0.00 0.00 4,448517.27 4,448.5
Lightning/

1976 Thunderstorm Oconee | 0.33 0.00 347,125.06 34,712.49
Lightning/

8/7/1978 | Thunderstorm Oconee | 0.00 0.00 454,403.76 4,544.04
Lightning/

1975 Thunderstorm Oconee | 0.00 0.00 12,237.57 122,375.6
Lightning/

7/4/1975 | Thunderstorm Oconee | 0.00 0.00 6,293.59 62,935.99
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Begin Hazard Type County | Injuries  Fatalities Property Crop Damage*

Date Damage*
Lightning/

1982 Thunderstorm Oconee | 0.20 0.00 299,528.63 299,528.6
Lightning/

6/5/1989 | Thunderstorm Oconee | 0.00 0.00 95,571.37 0.00
Lightning/

6/8/1965 | Thunderstorm Oconee | 0.00 0.00 0.00 81,786. 44
Lightning/

2008 Thunderstorm Oconee | 0.00 0.00 550,426.61 0.00
Lightning/

1974 Thunderstorm Oconee | 0.00 0.00 480.76 480,764.7

Total:

0.53 0.19 8,205,491.24 2,019,681.83

Source: Hazards & Vulnerability Research Institute, Department of Geography, University of South Carolina,

Columbia, South Carolina 29208

Natural Hazard Mitigation Plan

81




Anderson and Oconee County Natural Hazard Mitigation Plan Update 2017

Lightning Severe Storm/ Thunderstorm Probability and Vulnerability
Oconee County

Table 6.3.3-6: Oconee County Probability of a Lightning Severe Storm/ Thunderstorm

Recurrence Hazard
County Number of Years Intervals (years) Frequency (%
Events change/year)
Oconee 23 55 24 41.8%

Vulnerability

Oconee County

Overall, Oconee County has a moderate level vulnerability to Lightning Severe Storms /
Thunderstorms events. There is a 41.8% probability that the region would suffer Lightning Severe
Storms / Thunderstorms events in any one year time frame. This can impact the ability of the
region to function. Overall Oconee County has a moderate vulnerability to Lightning Severe
Storms / Thunderstorms events.

Recommendation:

Early warnings are possibly the best hope for residents when severe weather strikes. Citizens must
immediately be aware when a community will be facing a severe weather incident. Communities
that do not already possess warning systems should plan to purchase a system. Storm shelters are
another important means of mitigating the effects of Lightning Severe Storms / Thunderstorms
events. A community-wide shelter program should be adopted for residents who may not have
adequate shelter in their homes. Residents should also be encouraged to build their own storm
shelters to prepare for emergencies. Local governments should encourage residents to purchase
weather radios to ensure that everyone has sufficient access to information in times of severe
weather.
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Section 6.3.4 — Tornados/ High Winds

A Tornado is a “violently rotating column of air extending from a thunderstorm to the ground”
(NOAA). Tornadoes can be extremely violent storms that can have relatively low wind speeds
(less than 73 mph) to very high winds in excess of 300 miles per hour. In the South, tornadoes
touch down most frequently from the month of March through May (NOAA). Since 1950, there
have been numerous tornadoes in South Carolina. The State averages approximately eleven
tornadoes a year, which ranks twenty-sixth in the nation for tornado strikes. Tornadoes have
claimed forty-seven casualties in South Carolina, and have injured 1,057 residents since 1950
(SCEMD).

The following Enhanced F Scale for Tornado Damage on the following page explains tornado
classifications, wind speeds, and a typical damage description of the various categories of
tornadoes.
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Table 6.3.4-1 — Tornado Force Classifications, Wind Speed, and Damage

Wind Speed MPH

Saffir-
Simpson
Scale

Category

Typical Effects

40-72 mph (35-62 kt)

NA

FO Category

Gale tornado. Light damage: some
damage to chimneys; breaks twigs and
branches off trees; damages signboards;
some windows broken; hurricane wind
speed begins at 73 mph.

73-112 mph (63-97 ki)

Cat 1/2/3

F1 Category

Moderate tornado. Moderate damage:
Peels surfaces off roofs; mobile homes
pushed off foundations or overturned:;
outbuildings demolished; moving autos
pushed off roads; trees snapped or
broken.

113-157 mph (98-136
kt)

Cat 3/4/5

F2 Category

Significant tornado. Considerable
damage: roofs torn off frame houses;
mobile homes demolished; frame houses
with weak foundations lifted and moved;
boxcars pushed over; large trees snapped
or uprooted; light object missiles
generated.

158-206 mph (137-179
kt)

Cat5h

F3 Category

Severe tornado. Severe damage: Roofs
and some walls torn of well- constructed
houses; trains overturned; most trees in
the forest uprooted; heavy cars lifted off
the ground and thrown; weak pavement
blown off roads.

207-260 mph (180-226
kt)

Cat 5?

F4 Category

Devastating tornado. Devestating
damage: Well-constructed homes
leveled; structures with foundations
blown some distance; cars thrown and
disintegrated; large missiles generated,;
trees in forest uprooted and carried some
distance away.

261-318 mph (227-276
kt)

NA

F5 Category

Incredible tornado. Incredible damage:
Strong frame houses lifted of
foundations and carried considerable
distance to disintegrate; automobile-
sized missiles fly through the air in
excess of 300 ft.; trees debarked;
incredible phenomena will occur.

Gtr than 319 mph (277
kt)

NA

F6-F12
Category

The maximum wind speeds of tornadoes
are not expected to reach the F6 wind
speeds.

(www.noaa.gov/tornadoes.html)
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Tornadoes/ High Winds: Anderson County

Anderson County Tornado Risk, 2008-2015
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Anderson County
Extent

Anderson County has experienced 38 notable Tornado/ High Wind events from the time frame of
01/01/1960 thru 01/01/2016. 12 of these notable events were tornadoes, and the remaining 26
high wind events. The tornadoes that have touched down have primarily been EF1 or EF2
tornadoes. A tornado/ high wind event is considered notable when it causes at or greater than
$50,000 in combined property and crop damages. These 38 notable tornadoes/ high wind events
have caused 12.90 injuries to county residents and 0.00 fatalities. These notable tornadoes/ high
wind events have caused a collective $9,846,961.62 in property damage and $897,347.99 in crop
damage, adjusted for 2015 inflation.

Table 6.3.4-2 — Tornado/ High Winds Data Summary (Anderson County)

Hazard Frequency Injuries Fatalities Property Crop Damage
Damage

Tornado/

High Winds | 69% 12.90 0.00 $9,846,961.62 | $897,347.99
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Table 6.3.4-3: Anderson County Notable Tornadoes/ High Winds from 1/1/1960- 1/1/2016

SHELDUS
Query results

Begin Hazard Type County Injuries  Fatalities Property

Date Damage*

2000 High Winds | Anderson 0.00 0.00 137,640.5 0.00
1993 High Winds | Anderson 0.00 0.00 164,025.6 0.00
1993 High Winds | Anderson 2.00 0.00 82,012.8 0.00
1994 High Winds | Anderson 0.00 0.00 79,965.25 0.00
1995 High Winds Anderson 0.00 0.00 55,543.92 0.00
1998 High Winds | Anderson 0.00 0.00 145,409.2 0.00
1980 Tornado Anderson 2.50 0.00 719,105.0 0.00
1984 Tornado Anderson 8.00 0.00 3,802,005.0 380,200.0
1989 Tornado Anderson 0.00 0.00 955,713.7 0.00
1996 Tornado Anderson 0.00 0.00 113,296.9 0.00
1996 Tornado Anderson 2.00 0.00 4,531,874.0 0.00
1996 Tornado Anderson 0.00 0.00 1,510,625.0 0.00
1996 Tornado Anderson 0.00 0.00 1,510,625.0 0.00
2002 High Winds | Anderson 0.00 0.00 131,749.3 0.00
2001 Wind Anderson 0.00 0.00 669,161.5 0.00
2001 Wind Anderson 0.00 0.00 2,007,484.0 0.00
2001 Wind Anderson 0.00 0.00 2,007,484.0 0.00
2005 Tornado Anderson 0.00 0.00 182,040.7 0.00
1970 Windstorm Anderson 0.20 0.00 61,086.86 0.00
1984 Wind Anderson 0.00 0.00 1,140,602.0 114,060.15
1984 Wind Anderson 0.00 0.00 114,060.2 0.00
1987 Wind Anderson 0.00 0.00 104,320.9 1,043.21
1988 Wind Anderson 0.00 0.00 100,176.3 0.00
1982 Wind Anderson 0.20 0.00 299,528.6 299,528.63
1983 Wind Anderson 0.00 0.00 118,984.4 0.00
1989 Wind Anderson 0.00 0.00 95,571.37 0.00
1989 Wind Anderson 0.00 0.00 95,571.37 0.00
1990 Wind Anderson 0.00 0.00 90,672.15 0.00
2008 Wind Anderson 0.00 0.00 110,085.3 0.00
2009 Tornado Anderson 0.00 0.00 331,435.1 0.00
1993 Tornado Anderson 0.00 0.00 82,012.8 0.00
1993 Blizzard Winds | Anderson 0.00 0.00 102,516.0 102,516.0
2010 Wind Anderson 0.00 0.00 108,695.5 0.00
2010 Tornado Anderson 0.00 0.00 108,695.5 0.00
2010 Wind Anderson 0.00 0.00 211,738.7 0.00
2013 Tornado Anderson 0.00 0.00 152,614.2 0.00
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2013 Wind Anderson 0.00 0.00 101,742.8 0.00
2015 Wind Anderson 0.00 0.00 200,000 0.00
Total: 12.90 0.00 9,846,961.62 897,347.99

Source: Hazards & Vulnerability Research Institute, Department of Geography, University of South Carolina,
Columbia, South Carolina 29208
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Tornado/ High Winds Probability and Vulnerability
Anderson County:

Table 6.3.4-4: Anderson County Probability of a Tornado

Recurrence Hazard
County Number of Years Intervals Frequency (%
Events (years) change/year)
Anderson 12 55 4.5 21%
Table 6.3.4-5: Anderson County Probability of High Winds
Recurrence Hazard
County Number of Years Intervals Frequency (%
Events (years) change/year)
Anderson 26 55 2.1 47%
Vulnerability

Anderson County

Overall, Anderson County has a low level vulnerability to tornadoes, and a moderate level
vulnerability to high winds. The probability of one or more notable tornadoes touching down in
Anderson County is 21% for any given year. While there have not been a huge number of
tornadoes, it is clear from examining past events that they do have the potential to do significant
damage within the County. Since tornadoes strike randomly throughout the county, one
jurisdiction has the same chance of this hazard as the rest of the county and its municipalities. Thus
each municipality has the same vulnerability as the County.

Recommendation

Early warnings are possibly the best hope for residents when tornadoes strike. While more than
two hours warning is not possible for tornados, citizens must immediately be aware when a
community will be facing a tornado incident. Communities that do not already possess warning
systems should plan to purchase a system. Storm shelters are another important means of
mitigating the effects of tornados and severe thunderstorms. A community-wide shelter program
should be considered for residents who may not have adequate shelter in their homes. Residents
should also be encouraged to build their own storm shelters to prepare for emergencies. Local
governments should encourage residents to purchase weather radios to ensure that everyone has
sufficient access to information in times of severe weather.
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Tornadoes/ High Winds: Oconee County

Oconee County Tornado Risk, 2008-2015
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Oconee County

Extent

Oconee County has experienced 18 notable Tornado/ High Wind events from the time frame of
01/01/1960 thru 01/01/2016. 8 of these notable events were tornadoes, and the remaining 10
were high wind events. The tornadoes that have touched down have primarily been EF1 or EF2
tornadoes. A tornado/ high wind event is considered notable when it causes at or greater than
$50,000 in combined property and crop damages. These 18 notable tornadoes/ high wind events
have caused 15.20 injuries to county residents and 1.00 fatality. These notable tornadoes/ high
wind events have caused a collective $7,082,597.7 in property damage and $5,163,176.88 in crop
damage, adjusted for 2015 inflation.

Table 6.3.4-6— Tornado/ High Winds Data Summary (Oconee County)

Frequency Injuries Fatalities Property Crop Damage
Damage
Tornado/
High Winds | 32% 15.20 1.00 $7,082,597.7 | $5,163,176.88
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Table 6.3.4-7: Oconee County Notable Tornados/High Winds from 1/1/1960- 1/1/2016

SHELDUS
Query results

Begin Hazard Type County Injuries Fatalities Property

Date Damage*
1994 Winds Oconee | 0.00 0.00 79,965.25 0.00
1995 High Winds Oconee | 0.00 0.00 55,543.92 0.00
1973 Tornado Oconee 1.00 0.00 266,911.04 266.91

4/4/1989 Tornado Oconee | 0.00 0.00 95,571.37 955.71

5/5/1989 Tornado Oconee | 0.00 0.00 95,571.37 95,571.37
1994 Tornado Oconee 1.00 0.00 399,826.25 0.00
1996 Tornado Oconee 0.00 0.00 302,124.92 0.00
2002 Wind Oconee | 0.00 0.00 65,874.65 0.00
2004 Tornado Oconee 0.00 0.00 94,104.16 0.00
1975 Wind Oconee | 0.00 0.00 12,237.57 122,375.60

7/4/1975 Wind Oconee | 0.00 0.00 6,293.59 62,935.99
1982 Wind Oconee | 0.20 0.00 299,528.63 299,528.6

6/5/1989 Winds Oconee | 0.00 0.00 95,571.37 0.00
2007 High Winds Oconee | 0.00 1.00 190,520.18 0.00
1974 Wind Oconee | 0.00 0.00 480.76 480,764.7
1990 Tornado Oconee 1.00 0.00 217,613.16 0.00
1994 Tornado Oconee | 12.00 0.00 4,797,914.9 3,998,262.0
1993 High Winds Oconee | 0.00 0.00 102,516.0 102,516.0
Total: 15.20 1.00 7,082,597.7 | 5,163,176.88

Source: Hazards & Vulnerability Research Institute, Department of Geography, University of South Carolina,
Columbia, South Carolina 29208
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Tornado/ High Winds Probability and Vulnerability
Oconee County:

Table 6.3.4-8: Oconee County Probability of a Tornado

Recurrence Hazard
County Number of Years Intervals Frequency (%
Events (years) change/year)
Oconee 8 55 6.8 14.5%
Table 6.3.4-9: Oconee County Probability of High Winds
Recurrence Hazard
County Number of Years Intervals Frequency (%
Events (years) change/year)
Oconee 10 55 5.5 18%
Vulnerability

Oconee County

Overall, Oconee County has a low level vulnerability to tornadoes and high wind events. The
probability of one or more tornadoes touching down in Oconee County is 14.5% for any given
year, and the probability of one or more high wind events is 18%. While there have not been a
huge number of tornadoes, it is clear from examining past events that they do have the potential to
do significant damage within the County. Since tornadoes strike randomly throughout the county,
one jurisdiction has the same chance of this hazard as the rest of the county and its municipalities.
Thus, each municipality has the same vulnerability as the County.

Recommendation

Early warnings are possibly the best hope for residents when tornadoes strike. While more than
two hours warning is not possible for tornados, citizens must immediately be aware when a
community will be facing a tornado incident. Communities that do not already possess warning
systems should plan to purchase a system. Storm shelters are another important means of
mitigating the effects of tornados and severe thunderstorms. A community-wide shelter program
should be considered for residents who may not have adequate shelter in their homes. Residents
should also be encouraged to build their own storm shelters to prepare for emergencies. Local
governments should encourage residents to purchase weather radios to ensure that everyone has
sufficient access to information in times of severe weather.
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Section 6.3.5 - Drought/Heat Wave

Drought is a period of abnormally dry weather which persists long enough to produce a serious
hydrologic imbalance (for example crop damage, water supply shortage, etc.) The severity of the
drought depends upon the degree of moisture deficiency, the duration and the size of the affected
area.”

There is no precise definition to the term drought. The term drought is subjective. It is one of those
words that you know when one is happening if it is intense, but it is difficult to put into terms that
are applicable to all people. Here are a few ways that drought can be described:

1) Below normal precipitation for several months
2) Agriculture has insufficient supply of precipitation
3) Economy is suffering from a temporary shortage of water

A heat wave is a meteorological condition in which hot temperatures, often combined with high
dew-points, produces a large heat index value that exists from days to weeks. Heat waves are often
associated with blocking patterns in the atmosphere. A heat wave puts an extreme stress on outdoor
activities, those without air-conditioning, and vegetation. Heat waves are often accompanied by

"drought-like" conditions.
(NOAA/NationalWeatherServiceNational CentersforEnvironmentalPrediction).

Location

Anderson and Oconee Counties experienced a severe drought between 1998 and 2003. Other
droughts have occurred in this region during 1931-35, 1954-57, 1983, 1986, and 1993. Crop and
Livestock Feed Assessment Reports confirm the droughts of the summer have devastated crops
and pastures in the Counties. Soybeans and other crops have burned up due to extreme heat and
below normal rainfall. Pastures and hay crops were extremely short with poor prospects for fall.
There are 