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U. S. Department of Homeland Security
Region IV

3005 Chamblee Tucker Road

Atlanta, GA 30341

FEMA

October 1, 2020

Mr. Steve McGugan

State Hazard Mitigation Officer

Assistant Director / Mitigation Section Chief
Division of Emergency Management

NC Department of Public Safety

200 Park Offices Drive

Durham, NC 27713

Reference: Multi-Jurisdictional Hazard Mitigation Plan: Northern Piedmont Regional
Dear Mr. McGugan:

We are pleased to inform you that the Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation
Plan update is in compliance with the Federal hazard mitigation planning requirements resulting from the
Disaster Mitigation Act of 2000, as contained in 44 CFR 201.6. Effective October 1, 2020, the plan is
approved for a period of five (5) years, to September 30, 2025.

This plan approval extends to the following participating jurisdictions that provided copies of their
resolutions adopting the plan:

Town of Bermuda Run

Town of Bethania

Town of Boonville

Village of Clemmons

Town of Cooleemee

Town of Danbury

Davie County, Unincorporated
Town of East Bend

Town of Jonesville

City of King

Town of Lewisville

Rockingham County, Unincorporated
Town of Rural Hall

Stokes County, Unincorporated
Surry County, Unincorporated
Village of Tobaccoville

Town of Walkertown

Town of Walnut Cove

The approved participating jurisdictions are hereby eligible applicants through the State for the following
mitigation grant programs administered by the Federal Emergency Management Agency (FEMA):

» Hazard Mitigation Grant Program (HMGP)
*  Pre-Disaster Mitigation (PDM)
* Flood Mitigation Assistance (FMA)

National Flood Insurance Program (NFIP) participation is required for some programs.

We commend the participants in the Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation
Plan for the development of a solid, workable plan that will guide hazard mitigation activities over the
coming years. Please note that all requests for funding will be evaluated individually according to the
specific eligibility and other requirements of the particular program under which the application is



submitted. For example, a specific mitigation activity or project identified in the plan may not meet the
eligibility requirements for FEMA funding, and even eligible mitigation activities are not automatically
approved for FEMA funding under any of the aforementioned programs.

We strongly encourage each community to perform an annual review and assessment of the effectiveness
of their hazard mitigation plan; however, a formal plan update is required at least every five (5) years. We
also encourage each community to conduct a plan update process within one (1) year of being included in
a Presidential Disaster Declaration or of the adoption of major modifications to their local Comprehensive
Land Use Plan or other plans that affect hazard mitigation or land use and development. When you prepare
a comprehensive plan update, it must be resubmitted through the State as a “plan update” and is subject to
a formal review and approval process by our office. If the plan is not updated prior to the required five (5)
year update, please ensure that the draft update is submitted at least six (6) months prior to expiration of
this plan.

The State and the participants in the Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation
Plan should be commended for their close coordination and communications with our office in the review
and subsequent approval of the plan. If you or the participants in the Northern Regional Multi-Jurisdictional
Hazard Mitigation Plan have any questions or need any additional information, please do not hesitate to
contact Catherine Strickland, of the Hazard Mitigation Assistance Branch, at (770) 220-5328 or Edwardine
S. Marrone, of my staff, at (404) 433-3968.

Sincerely,

Kristen M. Martinenza, P.E., .(éFM

Branch Chief
Risk Analysis
FEMA Region IV



U. S. Department of Homeland Security
Region IV

3005 Chamblee Tucker Road

Atlanta, GA 30341

FEMA

October 2, 2020

Mr. Steve McGugan

State Hazard Mitigation Officer

Assistant Director / Mitigation Section Chief
Division of Emergency Management

NC Department of Public Safety

200 Park Offices Drive

Durham, NC 27713

Reference: Multi-Jurisdictional Hazard Mitigation Plan: Northern Piedmont Regional
Dear Mr. McGugan:

This is a follow-up to our previous correspondence of October 1, 2020, in which we approved the Northern
Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan and all the participating communities that
submitted their resolutions at the time of plan approval. We have recently received from your office the
following resolution for inclusion within this plan and subsequently have approved the community under
the approved Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan effective October
2, 2020:

o Forsyth County, Unincorporated

The approved participating community is hereby an eligible applicant through the State for the following
mitigation grant programs administered by the Federal Emergency Management Agency (FEMA):

o Hazard Mitigation Grant Program (HMGP)
o Pre-Disaster Mitigation (PDM)
o Flood Mitigation Assistance (FMA)

National Flood Insurance Program (NFIP) participation is required for some programs.

We commend the participants in Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan
for the development of a solid, workable plan that will guide hazard mitigation activities over the coming
years. Please note that all requests for funding will be evaluated individually according to the specific
eligibility and other requirements of the particular program under which the application is submitted. For
example, a specific mitigation activity or project identified in the plan may not meet the eligibility
requirements for FEMA funding, and even eligible mitigation activities are not automatically approved for
FEMA funding under any of the aforementioned programs.



We strongly encourage each community to perform an annual review and assessment of the effectiveness
of their hazard mitigation plan; however, a formal plan update is required at least every five (5) years. We
also encourage each community to conduct a plan update process within one (1) year of being included
within a Presidential Disaster Declaration or of the adoption of major modifications to their local
Comprehensive Land Use Plan or other plans that affect hazard mitigation or land use and development.
When the Plan is amended or revised, the amendments and revisions should be incorporated into the next
plan update. If the Plan is not updated prior to the required five (5) year update, please ensure that the Draft
update is submitted at least six (6) months prior to expiration of this plan approval.

If you or the participants in Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan have
any further questions or need any additional information, please do not hesitate to contact Catherine
Strickland, of the Hazard Mitigation Assistance Branch, at (770) 220-5328 or Edwardine S. Marrone, of
my staff, at (404) 433-3968.

Sincerely,

Kristen M. Martinenza, P.E.,
Branch Chief

Risk Analysis

FEMA Region IV



U. S. Department of Homeland Security
Region IV

3005 Chamblee Tucker Road

Atlanta, GA 30341

FEMA

October 26, 2020

Mr. Steve McGugan

State Hazard Mitigation Officer

Assistant Director / Mitigation Section Chief
Division of Emergency Management

NC Department of Public Safety

200 Park Offices Drive

Durham, NC 27713

Reference: Multi-Jurisdictional Hazard Mitigation Plan: Northern Piedmont Regional
Dear Mr. McGugan:

This is a follow-up to our previous correspondence of October 1, 2020, in which we approved the Northern
Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan and all the participating communities that
submitted their resolutions at the time of plan approval. We have recently received from your office the
following resolution for inclusion within this plan and subsequently have approved the community under
the approved Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan effective October
22, 2020:

« Yadkin County, Unincorporated
e Town of Yadkinville
e« Town of Mocksville

The approved participating community is hereby an eligible applicant through the State for the following
mitigation grant programs administered by the Federal Emergency Management Agency (FEMA):

« Hazard Mitigation Grant Program (HMGP)
o Flood Mitigation Assistance (FMA)
o Building Resilient Infrastructure and Communities (BRIC)

National Flood Insurance Program (NFIP) participation is required for some programs.

We commend the participants in Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan
for the development of a solid, workable plan that will guide hazard mitigation activities over the coming
years. Please note that all requests for funding will be evaluated individually according to the specific
eligibility and other requirements of the particular program under which the application is submitted. For
example, a specific mitigation activity or project identified in the plan may not meet the eligibility
requirements for FEMA funding, and even eligible mitigation activities are not automatically approved for
FEMA funding under any of the aforementioned programs.



We strongly encourage each community to perform an annual review and assessment of the effectiveness
of their hazard mitigation plan; however, a formal plan update is required at least every five (5) years. We
also encourage each community to conduct a plan update process within one (1) year of being included
within a Presidential Disaster Declaration or of the adoption of major modifications to their local
Comprehensive Land Use Plan or other plans that affect hazard mitigation or land use and development.
When the Plan is amended or revised, the amendments and revisions should be incorporated into the next
plan update. If the Plan is not updated prior to the required five (5) year update, please ensure that the Draft
update is submitted at least six (6) months prior to expiration of this plan approval.

If you or the participants in Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan have
any further questions or need any additional information, please do not hesitate to contact Catherine
Strickland, of the Hazard Mitigation Assistance Branch, at (770) 220-5328 or Edwardine S. Marrone, of
my staff, at (404) 433-3968.

Sincerely,

Kt W

Kristen M. Martinenza, P.E., ©FM
Branch Chief

Risk Analysis

FEMA Region IV



U. S. Department of Homeland Security
Region IV

3005 Chamblee Tucker Road

Atlanta, GA 30341

FEMA

November 18, 2020

Mr. Steve McGugan

State Hazard Mitigation Officer

Assistant Director / Mitigation Section Chief
Division of Emergency Management

NC Department of Public Safety

200 Park Offices Drive

Durham, NC 27713

Reference: Multi-Jurisdictional Hazard Mitigation Plan: Northern Piedmont Regional
Dear Mr. McGugan:

This is a follow-up to our previous correspondence of October 1, 2020, in which we approved the Northern
Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan and all the participating communities that
submitted their resolutions at the time of plan approval. We have recently received from your office the
following resolutions for inclusion within this plan and subsequently have approved the communities under
the approved Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan effective November
18, 2020:

« City of Winston-Salem
e« Town of Kernersville

The approved participating communities are hereby eligible applicants through the State for the following
mitigation grant programs administered by the Federal Emergency Management Agency (FEMA):

« Hazard Mitigation Grant Program (HMGP)
o Flood Mitigation Assistance (FMA)
« Building Resilient Infrastructure and Communities (BRIC)

National Flood Insurance Program (NFIP) participation is required for some programs.

We commend the participants in Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan
for the development of a solid, workable plan that will guide hazard mitigation activities over the coming
years. Please note that all requests for funding will be evaluated individually according to the specific
eligibility and other requirements of the particular program under which the application is submitted. For
example, a specific mitigation activity or project identified in the plan may not meet the eligibility
requirements for FEMA funding, and even eligible mitigation activities are not automatically approved for
FEMA funding under any of the aforementioned programs.



We strongly encourage each community to perform an annual review and assessment of the effectiveness
of their hazard mitigation plan; however, a formal plan update is required at least every five (5) years. We
also encourage each community to conduct a plan update process within one (1) year of being included
within a Presidential Disaster Declaration or of the adoption of major modifications to their local
Comprehensive Land Use Plan or other plans that affect hazard mitigation or land use and development.
When the Plan is amended or revised, the amendments and revisions should be incorporated into the next
plan update. If the Plan is not updated prior to the required five (5) year update, please ensure that the Draft
update is submitted at least six (6) months prior to expiration of this plan approval.

If you or the participants in Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan have
any further questions or need any additional information, please do not hesitate to contact Catherine
Strickland, of the Hazard Mitigation Assistance Branch, at (770) 220-5328 or Edwardine S. Marrone, of
my staff, at (404) 433-3968.

Sincerely,

Kristen M. Martinenza, P.E., CFM
Branch Chief

Risk Analysis

FEMA Region IV



U. S. Department of Homeland Security
Region IV

3005 Chamblee Tucker Road

Atlanta, GA 30341

FEMA

January 7, 2021

Mr. Steve McGugan

State Hazard Mitigation Officer

Assistant Director / Mitigation Section Chief
Division of Emergency Management

NC Department of Public Safety

200 Park Offices Drive

Durham, NC 27713

Reference: Multi-Jurisdictional Hazard Mitigation Plan: Northern Piedmont Regional
Dear Mr. McGugan:

This is a follow-up to our previous correspondence of October 1, 2020, in which we approved the Northern
Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan and all the participating communities that
submitted their resolutions at the time of plan approval. We have recently received from your office the
following resolutions for inclusion within this plan and subsequently have approved the communities under
the approved Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan effective January
4,2021:

o Town of Dobson
e Town of Elkin
e Town of Pilot Mountain

The approved participating communities are hereby eligible applicants through the State for the following
mitigation grant programs administered by the Federal Emergency Management Agency (FEMA):

o Hazard Mitigation Grant Program (HMGP)
o Flood Mitigation Assistance (FMA)
o Building Resilient Infrastructure and Communities (BRIC)

National Flood Insurance Program (NFIP) participation is required for some programs.

We commend the participants in Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan
for the development of a solid, workable plan that will guide hazard mitigation activities over the coming
years. Please note that all requests for funding will be evaluated individually according to the specific
eligibility and other requirements of the particular program under which the application is submitted. For
example, a specific mitigation activity or project identified in the plan may not meet the eligibility
requirements for FEMA funding, and even eligible mitigation activities are not automatically approved for
FEMA funding under any of the aforementioned programs.



We strongly encourage each community to perform an annual review and assessment of the effectiveness
of their hazard mitigation plan; however, a formal plan update is required at least every five (5) years. We
also encourage each community to conduct a plan update process within one (1) year of being included
within a Presidential Disaster Declaration or of the adoption of major modifications to their local
Comprehensive Land Use Plan or other plans that affect hazard mitigation or land use and development.
When the Plan is amended or revised, the amendments and revisions should be incorporated into the next
plan update. If the Plan is not updated prior to the required five (5) year update, please ensure that the Draft
update is submitted at least six (6) months prior to expiration of this plan approval.

If you or the participants in Northern Piedmont Regional Multi-Jurisdictional Hazard Mitigation Plan have
any further questions or need any additional information, please do not hesitate to contact Celicia A. Davis,
of the Hazard Mitigation Assistance Branch, at (770) 220-5253, Dontrey L. Garnett, of the Hazard
Mitigation Assistance Branch, at (770) 220-3145, or Edwardine S. Marrone, of my staff, at (404) 433-3968.

Sincerely,

KrtM]. M«LZM

Kristen M. Martinenza, P.E.,
Branch Chief

Risk Analysis

FEMA Region IV



U.S. Department of Homeland Security
Region 4

3005 Chamblee Tucker Road

Atlanta, GA 30341
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August 29, 2022

Mr. Steve McGugan

State Hazard Mitigation Officer

Assistant Director / Mitigation Section Chief

Division of Emergency Management, NC Department of Public Safety
200 Park Offices Drive

Durham, NC 27713

Reference: Northern Piedmont Regional Hazard Mitigation Plan
Dear Mr. McGugan:

This is a follow-up to our previous correspondence of October 1, 2020, in which we approved the
Northern Piedmont Regional Hazard Mitigation Plan and all participating jurisdictions that originally
submitted adoption resolutions. We have recently received and approved additional resolution(s) for
inclusion.

Enclosed is the status of all participating jurisdictions. Approved jurisdictions are eligible applicants
through the State for the following mitigation grant programs administered by the Federal Emergency
Management Agency (FEMA):

» Hazard Mitigation Grant Program (HMGP)
* Flood Mitigation Assistance (FMA)
* Building Resilient Infrastructure and Communities (BRIC)

Please note that all funding requests will be evaluated individually according to the program’s specific
eligibility requirements.

If you or any plan participant need assistance, please do not hesitate to contact Edwardine Marrone, of
my staff, at (404) 433-3968.

Sincerely,

Kristen M. Martinenza, P.E., CFM
Branch Chief, Risk Analysis Branch
FEMA Region 4

Enclosure



Enclosure: Plan Participant Status List

Attached is the list of participating jurisdictions in the referenced hazard mitigation plan.

Date Approved

Jurisdiction Name Jurisdiction Status by FEMA
1) Bermuda Run town Approved 10/1/20
2) Bethania town Approved 10/1/20
3) Boonville town Approved 10/1/20
4) Caswell County Approved 4/15/22
5) Clemmons village Approved 10/1/20
6) Cooleemee town Approved 10/1/20
7) Danbury town Approved 10/1/20
8) Davie County Approved 10/1/20
9) Dobson town Approved 1/4/21
10) East Bend town Approved 10/1/20
11) Eden city Approved 8/29/22
12) Elkin town Approved 1/4/21
13) Forsyth County Approved 10/2/20
14) Jonesville town Approved 10/1/20
15) Kernersville town Approved 11/18/20
16) King city Approved 10/1/20
17) Lewisville town Approved 10/1/20
18) Madison town Approved 8/29/22
19) Mayodan town Approved 8/29/22
20) Milton town APA
21) Mocksville town Approved 10/22/20
22) Mount Airy city APA
23) Pilot Mountain town Approved 1/4/21
24) Reidsville city Approved 8/29/22
25) Rockingham County Approved 10/1/20
26) Rural Hall town Approved 10/1/20
27) Stokes County Approved 10/1/20
28) Stoneville town Approved 8/29/22

29) Surry County Approved 10/1/20



Jurisdiction Name
30) Tobaccoville village
31) Walkertown town
32) Walnut Cove town
33) Wentworth town
34) Winston-Salem city
35) Yadkin County
36) Yadkinville town
37) Yanceyville town

Date Approved

Jurisdiction Status by FEMA

Approved
Approved
Approved
Approved
Approved
Approved
Approved
APA

10/1/20
10/1/20
10/1/20
8/29/22
11/18/20
10/22/20
10/22/20



U.S. Department of Homeland Security
Region 4

3005 Chamblee Tucker Road

Atlanta, GA 30341
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October 26, 2022

Mr. Steve McGugan

State Hazard Mitigation Officer

Assistant Director / Mitigation Section Chief

Division of Emergency Management, NC Department of Public Safety
200 Park Offices Drive

Durham, NC 27713

Reference: Northern Piedmont Regional Hazard Mitigation Plan
Dear Mr. McGugan:

This is a follow-up to our previous correspondence of October 1, 2020, in which we approved the
Northern Piedmont Regional Hazard Mitigation Plan and all participating jurisdictions that originally
submitted adoption resolutions. We have recently received and approved additional resolution(s) for
inclusion.

Enclosed is the status of all participating jurisdictions. Approved jurisdictions are eligible applicants
through the State for the following mitigation grant programs administered by the Federal Emergency
Management Agency (FEMA):

» Hazard Mitigation Grant Program (HMGP)
* Flood Mitigation Assistance (FMA)
* Building Resilient Infrastructure and Communities (BRIC)

Please note that all funding requests will be evaluated individually according to the program’s specific
eligibility requirements.

If you or any plan participant need assistance, please do not hesitate to contact Edwardine Marrone, of
my staff, at (404) 433-3968.

Sincerely,

Kristen M. Martinenza, P.E., CFM
Branch Chief, Risk Analysis Branch
FEMA Region 4

Enclosure



Enclosure: Plan Participant Status List

Attached is the list of participating jurisdictions in the referenced hazard mitigation plan.

Date Approved
Jurisdiction Name Jurisdiction Status by FEMA

1) Bermuda Run town Approved 10/1/20
2) Bethania town Approved 10/1/20
3) Boonville town Approved 10/1/20
4) Caswell County Approved 4/15/22
5) Clemmons village Approved 10/1/20
6) Cooleemee town Approved 10/1/20
7) Danbury town Approved 10/1/20
8) Davie County Approved 10/1/20
9) Dobson town Approved 1/4/21
10) East Bend town Approved 10/1/20
11) Eden city Approved 8/29/22
12) Elkin town Approved 1/4/21
13) Forsyth County Approved 10/2/20
14) Jonesville town Approved 10/1/20
15) Kernersville town Approved 11/18/20
16) King city Approved 10/1/20
17) Lewisville town Approved 10/1/20
18) Madison town Approved 8/29/22
19) Mayodan town Approved 8/29/22
20) Milton town Approved 10/26/22
21) Mocksville town Approved 10/22/20
22) Mount Airy city Approved 9/20/22
23) Pilot Mountain town Approved 1/4/21
24) Reidsville city Approved 8/29/22
25) Rockingham County Approved 10/1/20
26) Rural Hall town Approved 10/1/20
27) Stokes County Approved 10/1/20
28) Stoneville town Approved 8/29/22

29) Surry County Approved 10/1/20



Jurisdiction Name
30) Tobaccoville village
31) Walkertown town
32) Walnut Cove town
33) Wentworth town
34) Winston-Salem city
35) Yadkin County
36) Yadkinville town

37) Yanceyville town

Date Approved

Jurisdiction Status by FEMA

Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved

10/1/20
10/1/20
10/1/20
8/29/22
11/18/20
10/22/20
10/22/20
9/20/22



TABLE OF CONTENTS

INEFOTUCTION. ... sttt sh et e b sh e st e e b e sheeme e ebeesaeenbesaeenee SECTION 1
PIAaNNING PrOCESS  ...uuiiiieiiiiiiiie e e ettt e ettt e e e e sttt e e e e e e ttteeeeeseasteeeeaessstteeessastaeeeaeanseaeesasanssasesnesnnes SECTION 2
(00T 0 o100 10T 0T AV 24 o) £ 11T SRS SECTION 3
Hazard 1dentifiCation ........c.coieeeiie ettt st st s s SECTION 4
HAZArd Profiles ...ttt et e r e st e e sre e s san e nnneeane s SECTION 5
VUINErability ASSESSIMENT. ... iiiiee ettt e e et e e e esre e e e e e sabte e e e e e sassteeeeeanstaaeaaeennseeennas SECTION 6
(@Y o] o1 1 AV A Aty XY o 1=y o USRS SECTION 7
Y TL AT o] o I A - | = =Y USRS SECTION 8
Y Tra T Y d o o I Yord o] o I = - o 1SS SECTION 9
Plan Maint@NanCe ....cocuei ettt sttt ettt e sae e st e st e e bt e st e e st e e abeesaeeesreesneesnnens SECTION 10
[ Y o (o] o o o RS APPENDIX A
(o P oY Y oY= o T LRSS APPENDIX B
Local Mitigation Plan REVIEW TOOI .......uuieieiciiiiie ettt ttre e e e e tre e e e e ar e e e e e e e nnne s APPENDIX C
Planning Process DOCUMENTAtION .........uviii it e et ar e e e e e enree s APPENDIX D
Completed Mitigation ACLIONS  ...oeiiii it e e et ee e e e re e e e e e e eanreeeee s APPENDIX E
S [oYoTe I o V2T e 1Y/ F- oL PSS APPENDIX F
Wildfire Hazard IMAPs ......uviiiiiiees i ccctees ettt ee et e e e e e ette e e e s et e e e e e s artae e e eeanbeaeeseennaseeeeennes APPENDIX G
NCEI STOIM EVENES ettt sttt e st e e s e e s s e e e s smeeee e e samnnneessnnee APPENDIX H

Northern Piedmont Regional Hazard Mitigation Plan
FINAL - June 2020



SECTION 1
INTRODUCTION

This section provides a general introduction to the Northern Piedmont Regional Hazard Mitigation Plan.
It consists of the following five subsections:

1.1 Background

1.2 Purpose

1.3 Scope

1.4 Authority

1.5 Summary of Plan Contents

1.1 BACKGROUND

Natural hazards, such as winter storms, floods, and tornadoes, are a part of the world around us. Their
occurrence is natural and inevitable, and there is little we can do to control their force and intensity.
We must consider these hazards to be legitimate and significant threats to human life, safety, and
property.

The Northern Piedmont Region is located in the north central part of North Carolina and includes
Caswell, Davie, Forsyth, Rockingham, Stokes, Surry, and Yadkin counties and the municipal governments
within those counties. This area is vulnerable to a wide range of natural hazards such as winter storms,
severe thunderstorms, and floods. It is also vulnerable to human-caused hazards, including chemical
releases and hazardous material spills. These hazards threaten the life and safety of residents in the
Northern Piedmont Region and have the potential to damage or destroy both public and private
property, disrupt the local economy, and impact the overall quality of life of individuals who live, work,
and vacation in the region.

While the threat from hazardous events may never be fully eliminated, there is much we can do to
lessen their potential impact upon our communities and our citizens. By minimizing the impact of
hazards upon our built environment, we can prevent such events from resulting in disasters. The
concept and practice of reducing risks to people and property from known hazards is generally referred
to as hazard mitigation.

=] A
e~ FEMA Definition of Hazard Mitigation:

:U .| “Any sustained action taken to reduce or eliminate the long-term risk to human life and
& =/ property from hazards.”

£ )
LAV e

Hazard mitigation techniques include both structural measures (such as strengthening or protecting
buildings and infrastructure from the destructive forces of potential hazards) and non-structural
measures (such as the adoption of sound land use policies and the creation of public awareness
programs). It is widely accepted that the most effective mitigation measures are implemented at the

Northern Piedmont Regional Hazard Mitigation Plan 1:1
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SECTION 1: INTRODUCTION

local government level, where decisions on the regulation and control of development are ultimately
made. A comprehensive mitigation approach addresses hazard vulnerabilities that exist today and in
the foreseeable future. Therefore, it is essential that projected patterns of future development are
evaluated and considered in terms of how that growth will increase or decrease a community’s overall
hazard vulnerability.

A key component in the formulation of a comprehensive approach to hazard mitigation is to develop,
adopt, and update a local hazard mitigation plan. A hazard mitigation plan establishes the broad
community vision and guiding principles for reducing hazard risk, and further proposes specific
mitigation actions to eliminate or reduce identified vulnerabilities.

The seven counties participating in the development of the Northern Piedmont Regional Hazard
Mitigation Plan first joined together in 2014 to develop the initial version of this regional plan. Prior to
that, each County was operating under individual County-level hazard mitigation plans. The plan
development process for the 2020 update of the plan is detailed in Section 2: Planning Process.

This regional plan draws from each of the County plans to document the region’s sustained efforts to
incorporate hazard mitigation principles and practices into routine government activities and functions.
At its core, the Plan recommends specific actions to minimize hazard vulnerability and protect residents
from losses to those hazards that pose the greatest risk. These mitigation actions go beyond simply
recommending structural solutions to reduce existing vulnerability, such as elevation, retrofitting, and
acquisition projects. Local policies on community growth and development, incentives for natural
resource protection, and public awareness and outreach activities are examples of other actions
considered to reduce the region’s vulnerability to identified hazards. The Plan remains a living
document, with implementation and evaluation procedures established to help achieve meaningful
objectives and successful outcomes over time.

1.1 The Disaster Mitigation Act and the Flood Insurance Reform Acts

In an effort to reduce the Nation's mounting natural disaster losses, the U.S. Congress passed the
Disaster Mitigation Act of 2000 (DMA 2000) in order to amend the Robert T. Stafford Disaster Relief and
Emergency Assistance Act. Section 322 of DMA 2000 emphasizes the need for state, local and Tribal
government entities to closely coordinate on mitigation planning activities and makes the development
of a hazard mitigation plan a specific eligibility requirement for any local or Tribal government applying
for federal mitigation grant funds. These funds include the Hazard Mitigation Grant Program (HMGP)
and the Pre-Disaster Mitigation (PDM) program, both of which are administered by the Federal
Emergency Management Agency (FEMA) under the Department of Homeland Security. Communities
with an adopted and federally-approved hazard mitigation plan thereby become pre-positioned and
more apt to receive available mitigation funds before and after the next disaster strikes.

Major federal flood insurance legislation was passed in 2012 under the Biggert-Waters Flood Insurance
Reform Act (P.L. 112-141) and the subsequent Homeowner Flood Insurance Affordability Act (HFIAA) in
2014 which revised Biggert-Waters. HFIAA established the requirement that a FEMA-approved Hazard
Mitigation Plan is now required if communities wish to be eligible for any of the FEMA mitigation
programs. These acts made several changes to the way the National Flood Insurance Program is to be
run, including raises in rates to reflect true flood risk and changes in how Flood Insurance Rate Map
(FIRM) updates impact policyholders. These acts further emphasize Congress’ focus on mitigating
vulnerable structures.

Northern Piedmont Regional Hazard Mitigation Plan 1:2
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SECTION 1: INTRODUCTION

The Northern Piedmont Regional Hazard Mitigation Plan has been prepared in coordination with FEMA
Region IV and the North Carolina Division of Emergency Management (NCEM) to ensure that the Plan
meets all applicable FEMA and state requirements for hazard mitigation plans. A Local Mitigation Plan
Review Tool, found in Appendix C, provides a summary of federal and state minimum standards and
notes the location where each requirement is met within the Plan.

It is important to note that this plan was developed over a period of time that started in October of 2018
and was essentially completed with delivery of the draft plan to NCEM in October of 2019. Thus, the
plan was not developed in accordance with updated FEMA Region IV Review Standards that were
provided in February of 2020.

1.2 PURPOSE
The purpose of the Northern Piedmont Regional Hazard Mitigation Plan is to:

B Completely update the existing Northern Piedmont Regional Hazard Mitigation Plan to
demonstrate progress and reflect current conditions;

B Increase public awareness and education;
B Maintain grant eligibility for participating jurisdictions;
B Update the plan in accordance with Community Rating System (CRS) requirements;
B Maintain compliance with state and federal legislative requirements for local hazard mitigation
plans.
1.3 SCOPE

The focus of the Northern Piedmont Regional Hazard Mitigation Plan is on those hazards determined to
be “high” or “moderate” risks to the Northern Piedmont Region, as determined through a detailed
hazard risk assessment. Other hazards that pose a “low” or “negligible” risk will continue to be
evaluated during future updates to the Plan, but they may not be fully addressed until they are
determined to be of high or moderate risk. This enables the participating counties and municipalities to
prioritize mitigation actions based on those hazards which are understood to present the greatest risk to
lives and property.

The geographic scope (i.e., the planning area) for the Plan includes the counties of Caswell, Davie,
Forsyth, Rockingham, Stokes, Surry, and Yadkin as well as their incorporated jurisdictions. Table 1.1
indicates the participating jurisdictions.

TABLE 1.1: PARTICIPATING JURISDICTIONS IN THE NORTHERN PIEDMONT
REGIONAL HAZARD MITIGATION PLAN

Caswell County

Milton Yanceyville
Davie County

Bermuda Run Mocksville
Cooleemee

Forsyth County

Bethania Rural Hall

Northern Piedmont Regional Hazard Mitigation Plan 1:3
FINAL -June 2020



SECTION 1: INTRODUCTION

Clemmons Tobaccoville
Kernersville Walkertown
Lewisville Winston-Salem

Rockingham County

Eden Reidsville
Madison Stoneville
Mayodan Wentworth
Stokes County

Danbury Walnut Cove
King

Surry County

Dobson Mount Airy
Elkin Pilot Mountain
Yadkin County

Boonville Jonesville
East Bend Yadkinville

1.4 AUTHORITY

The Northern Piedmont Regional Hazard Mitigation Plan has been developed in accordance with current
state and federal rules and regulations governing local mitigation plans and has been adopted by each
participating county and local jurisdiction in accordance with standard local procedures. Copies of the
adoption resolutions for each participating jurisdiction are provided in Appendix A. The Plan shall be
routinely monitored and revised to maintain compliance with the following provisions, rules, and
legislation:

B Section 322, Mitigation Planning, of the Robert T. Stafford Disaster Relief and Emergency
Assistance Act, as enacted by Section 104 of the Disaster Mitigation Act of 2000 (P.L. 106-390);

B FEMA's Final Rule published in the Federal Register, at 44 CFR Part 201 (201.6 for local
mitigation planning requirements;

B Flood Insurance Reform Act of 2004 (P.L. 108-264) and Biggert-Waters Flood Insurance Reform
Act of 2012 (P.L. 112-141) and the Homeowner Flood Insurance Affordability Act of 2014.

1.5 SUMMARY OF PLAN CONTENTS

The contents of this Plan are designed and organized to be as reader-friendly and functional as possible.
While significant background information is included on the processes used and studies completed (i.e.,
risk assessment, capability assessment), this information is separated from the more meaningful
planning outcomes or actions (i.e., mitigation strategy, mitigation action plan).

Section 2, Planning Process, provides a complete narrative description of the process used to prepare
the Plan. This includes the identification of participants on the planning team and describes how the
public and other stakeholders were involved. It also includes a detailed summary for each of the key
meetings held, along with any associated outcomes.

The Community Profile, located in Section 3, provides a general overview of the Northern Piedmont
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region, including prevalent geographic, demographic, and economic characteristics. In addition, building
characteristics and land use patterns are discussed. This baseline information provides a snapshot of
the planning area and helps local officials recognize those social, environmental, and economic factors
that ultimately play a role in determining the region’s vulnerability to hazards.

The Risk Assessment is presented in three sections: Section 4, Hazard Identification; Section 5, Hazard
Profiles; and Section 6, Vulnerability Assessment. Together, these sections serve to identify, analyze,
and assess hazards that pose a threat to the Northern Piedmont Region. The risk assessment also
attempts to define any hazard risks that may uniquely or exclusively affect specific areas of the Northern
Piedmont Region.

The Risk Assessment begins by identifying hazards that threaten the region. Next, detailed profiles are
established for each hazard, building on available historical data from past hazard occurrences, spatial
extent, and probability of future occurrence. This section culminates in a hazard risk ranking based on
conclusions regarding the frequency of occurrence, spatial extent, and potential impact highlighted in
each of the hazard profiles. In the vulnerability assessment, NCEM’s Risk Management section’s loss
estimation methodology is used to evaluate known hazard risks by their relative long-term cost in
expected damages. In essence, the information generated through the risk assessment serves a critical
function as the participating jurisdictions in the Northern Piedmont Region seek to determine the most
appropriate mitigation actions to pursue and implement—enabling them to prioritize and focus their
efforts on those hazards of greatest concern and those structures or planning areas facing the greatest
risk(s).

The Capability Assessment, found in Section 7, provides a comprehensive examination of the Northern
Piedmont Region’s capacity to implement meaningful mitigation strategies and identifies opportunities
to increase and enhance that capacity. Specific capabilities addressed in this section include planning
and regulatory capability, staff and organizational (administrative) capability, technical capability, fiscal
capability, and political capability. Information was obtained through the use of a detailed survey
qguestionnaire and an inventory and analysis of existing plans, ordinances, and relevant documents. The
purpose of this assessment is to identify any existing gaps, weaknesses, or conflicts in programs or
activities that may hinder mitigation efforts and to identify those activities that should be built upon in
establishing a successful and sustainable local hazard mitigation program.

The Community Profile, Risk Assessment, and Capability Assessment collectively serve as a basis for
determining the goals for the Northern Piedmont Regional Hazard Mitigation Plan, each contributing to
the development, adoption, and implementation of a meaningful and manageable Mitigation Strategy
that is based on accurate background information.

The Mitigation Strategy, found in Section 8, consists of broad goal statements as well as an analysis of
hazard mitigation techniques for the jurisdictions participating in the Northern Piedmont Regional
Hazard Mitigation Plan to consider in reducing hazard vulnerabilities. The strategy provides the
foundation for a detailed Mitigation Action Plan, found in Section 9, which links specific mitigation
actions for each county and municipal department or agency to locally-assigned implementation
mechanisms and target completion dates. Together, these sections are designed to make the Plan both
strategic, through the identification of long-term goals, and functional, through the identification of
immediate and short-term actions that will guide day-to-day decision-making and project
implementation.
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In addition to the identification and prioritization of possible mitigation projects, emphasis is placed on
the use of program and policy alternatives to help make the Northern Piedmont Region less vulnerable
to the damaging forces of hazards while improving the economic, social, and environmental health of
the community. The concept of multi-objective planning was emphasized throughout the planning
process, particularly in identifying ways to link, where possible, hazard mitigation policies and programs
with complimentary community goals related to disaster recovery, housing, economic development,
recreational opportunities, transportation improvements, environmental quality, land development, and
public health and safety.

Plan Maintenance, found in Section 10, includes the measures that the jurisdictions participating in the
Northern Piedmont Regional plan will take to ensure the Plan’s continuous long-term implementation.
The procedures also include the manner in which the Plan will be regularly evaluated and updated to
remain a current and meaningful planning document.
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SECTION 2
PLANNING PROCESS

This section describes the planning process undertaken to develop the 2020 update of the Northern
Piedmont Regional Hazard Mitigation Plan. Information about the development of the 2014 (and first)
version of this plan can be found in that plan. Copies of the 2014 plan can be obtained by contacting
each County’s Emergency Management office or NCEM’s Hazard Mitigation Planning Section.

This section consists of the following nine subsections:

2.1 Overview of Hazard Mitigation Planning

2.2 History of Hazard Mitigation Planning in the Northern Piedmont Region

2.3 Updating the Plan in 2020

2.4 The Northern Piedmont Regional Hazard Mitigation Planning Team

2.5 Community Meetings and Workshops

2.6 Involving the Public

2.7 Involving the Stakeholders

2.8 Documentation of Plan Progress

2.9 City of Winston-Salem and Forsyth County CRS Planning Process Documentation

44 CFR Requirement

44 CFR Part 201.6(c)(1): The plan shall include documentation of 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.

2.1 OVERVIEW OF HAZARD MITIGATION PLANNING

Local hazard mitigation planning is the process of organizing community resources, identifying and
assessing hazard risks, and determining how to best minimize or manage those risks. This process
culminates in a hazard mitigation plan that identifies specific mitigation actions, each designed to
achieve both short-term planning objectives and a long-term community vision.

To ensure the functionality of a hazard mitigation plan, responsibility is assigned for each proposed
mitigation action to a specific individual, department, or agency along with a schedule or target
completion date for its implementation (see Section 10: Plan Maintenance). Plan maintenance
procedures are established for the routine monitoring of implementation progress, as well as the
evaluation and enhancement of the mitigation plan itself. These plan maintenance procedures ensure
that the Plan remains a current, dynamic, and effective planning document over time that becomes
integrated into the routine local decision-making process.

Communities that participate in hazard mitigation planning have the potential to accomplish many
benefits, including:

B saving lives and property,
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B saving money,

speeding recovery following disasters,

B reducing future vulnerability through wise development and post-disaster recovery and
reconstruction,

B expediting the receipt of pre-disaster and post-disaster grant funding, and

B demonstrating a firm commitment to improving community health and safety.

Typically, communities that participate in mitigation planning are described as having the potential to
produce long-term and recurring benefits by breaking the repetitive cycle of disaster loss. A core
assumption of hazard mitigation is that the investments made before a hazard event will significantly
reduce the demand for post-disaster assistance by lessening the need for emergency response, repair,
recovery, and reconstruction. Furthermore, mitigation practices will enable local residents, businesses,
and industries to re-establish themselves in the wake of a disaster, getting the community economy
back on track sooner and with less interruption.

The benefits of mitigation planning go beyond solely reducing hazard vulnerability. Mitigation measures
such as the acquisition or regulation of land in known hazard areas can help achieve multiple community
goals, such as preserving open space, maintaining environmental health, and enhancing recreational
opportunities. Thus, it is vitally important that any local mitigation planning process be integrated with
other concurrent local planning efforts, and any proposed mitigation strategies must take into account
other existing community goals or initiatives that will help complement or hinder their future
implementation.

2.2 HISTORY OF HAZARD MITIGATION PLANNING IN THE
NORTHERN PIEDMONT REGION

Prior to the development of the Northern Piedmont Regional Hazard Mitigation Plan in 2014, each of
the seven counties and jurisdictions participating in this Plan had a previously adopted separate county-
level hazard mitigation plans. The FEMA approval dates for each of these plans, along with a list of the
participating municipalities for each plan, are listed below:

B Caswell County Hazard Mitigation Plan (December 2011)
B Town of Milton
B Town of Yanceyville

B Davie County Multi Jurisdictional Hazard Mitigation Plan (February 2011)
B Town of Bermuda Run
B Town of Cooleemee
B  Town of Mocksville

B Forsyth County Multi-Jurisdictional Hazard Mitigation Plan (September 2010)
B Town of Bethania

Village of Clemmons

Town of Kernersville

Town of Lewisville

Town of Rural Hall

Village of Tobaccoville

Town of Walkertown

City of Winston-Salem
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B Rockingham County Hazard Mitigation Plan (June 2011)
B City of Eden

Town of Madison

Town of Mayodan

City of Reidsville

Town of Stoneville
B Town of Wentworth

B Stokes County Hazard Mitigation Plan (July 2011)
B Town of Danbury
B City of King
B Town of Walnut Cove

B Surry County Hazard Mitigation Plan (March 2012)
B Town of Dobson
B Town of Elkin
m City of Mount Airy
B  Town of Pilot Mountain

B Yadkin County Multi-Jurisdictional Hazard Mitigation Plan (November 2011)
B Town of Boonville
B Town of East Bend
B Town of Jonesville
B  Town Yadkinville

Each of the county-levels plans was developed using the multi-jurisdictional planning process
recommended by the Federal Emergency Management Agency (FEMA).

For this plan, all of the aforementioned jurisdictions have joined to form a regional plan. No new
jurisdictions joined the process and all of the jurisdictions that participated in the 2014 planning effort
have participated in the development of this update. The regional plan was developed in order to
simplify planning efforts for the jurisdictions in the Northern Piedmont Region and allowed resources to
be shared amongst the participating jurisdiction to ease the administrative duties of all of the
participants by combining the seven existing County-level plans into one multi-jurisdictional plan. The
2014 plan was important and successful first start for regional hazard mitigation planning efforts and
that success has carried over into the 2020 update of the plan.

2.3 UPDATING THE PLANIN 2020

FEMA requires that hazard mitigation plans be updated every five years to remain eligible for federal
mitigation and public assistance funding. To prepare the 2020 Northern Piedmont Regional Hazard
Mitigation Plan, ESP Associates, Inc. was hired by North Carolina Emergency Management to provide
professional mitigation planning services. Per the contractual scope of work, the consultant team
followed the mitigation planning process recommended by FEMA (Publication Series 386 and Local
Mitigation Plan Review Guide) and recommendations provided by North Carolina Emergency
Management (NCEM) mitigation planning staffl. Additionally, for the 2020 update, FEMA Community
Rating System (CRS) and Community Wildfire Protection Plan (CWPP) requirements were integrated into
the plan update.

1 A copy of the negotiated contractual scope of work between NCEM and ESP is available through NCEM upon request.
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Tables 2.1 and 2.2 below provide an overview of how the Community Rating System and Community
Wildfire Protection Plan requirements were integrated into this plan update.

TABLE 2.1 FEMA HAzZARD MITIGATION PLANNING REQUIREMENTS AND THE CRS 10-STEP
PLANNING PROCESS REFERENCE TABLE

FEMA Disaster Mitigation Act Requirement CRS Activity 510 Planning Requirement
Phase | — Planning Process
§201.6(c)(1) Step 1: Organize to Prepare the Plan
§201.6(b)(1) Step 2: Involve the Public
§201.6(b)(2) & (3) Step 3: Coordinate
Phase Il — Risk Assessment
§201.6(c)(2)(i) Step 4: Assess the Hazard
§201.6(c)(2)(ii) & (iii) Step 5: Assess the Problem
Phase lll — Mitigation Strategy
§201.6(c)(3)(i) Step 6: Set Goals
§201.6(c)(3)(ii) Step 7: Review Possible Activities
§201.6(c)(3)(iii) Step 8: Draft an Action Plan
Phase IV — Plan Maintenance
§201.6(c)(5) Step 9: Adopt the Plan
§201.6(c)(4) Step 10: Implement, Evaluate and Revise the Plan

TABLE 2.2 COMMUNITY WILDFIRE PROTECTION PLAN PROCESS INTEGRATION REFERENCE TABLE

CWPP Process Hazard Mitigation Plan Integration Reference

Step 1: Convene Decisionmakers Section 2: Planning Process

Step 2: Involve Federal Agencies Section 2: Planning Process

Step 3: Engage Interested Parties Section 2: Planning Process

Step 4: Establish a Community Base Map Section 3: Community Profile

Step 5: Develop a Community Risk Assessment Sections 4, 5 and 6: Hazard Identification, Hazard

Profiles and Vulnerability Assessment
Section 7: Capability Assessment
Step 6: Establish Community Hazard Reduction Section 8: Mitigation Strategy
Priorities and Recommendations to Reduce
Structural Ignitability

Step 7: Develop an Action Plan and Assessment Section 9: Mitigation Action Plans
Strategy Section 10: Plan Maintenance
Step 8: Finalize the CWPP Appendix A: Plan Adoption

Source: Preparing a Community Wildfire Protection Plan — A Handbook for Wildland-Urban Interface Communities

The Local Mitigation Plan Review Tool, found in Appendix C, provides a detailed summary of FEMA’s
current minimum standards of acceptability for compliance with DMA 2000 and notes the location
where each requirement is met within this Plan. These standards are based upon FEMA’s Final Rule as
published in the Federal Register in Part 201 of the Code of Federal Regulations (CFR). The planning
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team used FEMA's Local Mitigation Plan Review Guide (October 2011) for reference as they completed
the Plan.

The process used to prepare this Plan included twelve major steps that were completed over the course
of approximately nine months beginning in October 2018. Each of these planning steps (illustrated in
Figure 2.1) resulted in critical work products and outcomes that collectively make up the Plan. Specific
plan sections are further described in Section 1: Introduction.

FIGURE 2.1: MITIGATION PLANNING PROCESS FOR THE NORTHERN PIEDMONT REGION
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2.4 THE NORTHERN PIEDMONT REGIONAL HAZARD
MITIGATION PLANNING TEAM

In order to guide the development of this Plan and this subsequent update, the participating
jurisdictions (Caswell County, Davie County, Forsyth County, Rockingham County, Stokes County, Surry
County, and Yadkin County and participating municipal jurisdictions) created the Northern Piedmont
Regional Hazard Mitigation Planning Team. The Regional Hazard Mitigation Planning Team represents a
community-based planning team made up of representatives from various county departments,
municipalities, and other key stakeholders identified to serve as critical partners in the planning process.

Beginning in October 2018, the Regional Hazard Mitigation Planning Team members engaged in regular
discussions as well as local meetings and planning workshops to discuss and complete tasks associated
with preparing the Plan. This working group coordinated on all aspects of plan preparation and
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provided valuable input to the process. In addition to regular meetings, committee members routinely
communicated and were kept informed through an e-mail distribution list.

Specifically, the tasks assigned to the Regional Hazard Mitigation Planning Team members included:

B participate in Regional Hazard Mitigation Planning Team meetings and workshops,

B provide best available data as required to update the risk assessment portion of the Plan,

B provide information that will help update the Capability Assessment section of the plan and
provide copies of any mitigation or hazard-related documents for review and incorporation into
the Plan,

B support the update of the Mitigation Strategy, including the review, update and adoption of
regional goal statements,

B help update existing mitigation actions and designh and propose any appropriate new mitigation
actions for their department/agency for incorporation into the Mitigation Action Plan,

B review and provide timely comments on all study findings and draft plan deliverables,

B support the adoption of the 2020 Northern Piedmont Regional Hazard Mitigation Plan.

Table 2.3 lists the members of the Regional Hazard Mitigation Planning Team who were responsible for

participating in the development of the Plan.

TABLE 2.3: MEMBERS OF THE NORTHERN PIEDMONT REGIONAL
HAzARD MITIGATION PLANNING TEAM

NAME
Gentry, Brandon*
Vestal, Keith*
Byrd, Brian*
Lynch, Barry*
Brock, Michelle*
Reece, Robert
Shelton, John
Waddell, Myron*
Brooks, Jason*
Marrone, Edwardine
Collins, James
Tatum, Tyres
Jones, Jacazza
Mello, John
Wood, Joel
Cordell, Leigha
Wade, Robert
Bailiff, Bruce
Aaron, Scott
Moore, Shirese
Swift, Joshua

DEPARTMENT/AGENCY
Stokes County EM
Yadkin County EM
Davie County EM
Caswell County EM
Winston-Salem/Forsyth County EM
Winston-Salem/Forsyth County EM
Surry County EM
Surry County EM
Rockingham County EM
FEMA
NCEM
NCEM
NCEM (Hazard Mitigation Planner)
NCEM (Hazard Mitigation Planner)
NCEM (Area Coordinator)
Winston-Salem/Forsyth County EM
Winston-Salem Fire Department
Winston-Salem Code Enforcement
Stokes County Fire Marshal/EM
Winston-Salem Fire Department/FC IMT
Forsyth Department of Public Health
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Dockery, Dan

Bolden, Chris
Hinkle, Drew
Corder, Dan
Pardue, Dawn
Crum, Amy
Tolbert, Stacy
Snow, Scott
Swain, Gayle
Vernon, August
Styers, Gary
Tuttle, Brian
Isom, Sarah
Osborne, Matthew

Griffin, James
Flythe, Jimmy

Winston-Salem/Forsyth County Planning and
Development

Yadkin County Emergency Services

Yadkin County Assistant County Manager
Village of Tobaccoville, Village Administrator
Yadkinville Police

Winston-Salem/Forsyth County Planning
Town of Lewisville, Planner

Town of Walkertown, Town Manager
Forsyth County Department of Social Services
Winston-Salem/Forsyth County OEM
Forsyth County Emergency Services
MapForsyth

Forsyth Public Health

City of Winston-Salem, Erosion
Control/Floodplain Program Manager

Forsyth County ES Fire
Duke Energy

* Served as the County’s main Point of Contact

Table 2.4 lists points of contact for several of the jurisdictions who elected to designate their respective

county officials to represent their jurisdiction on the planning team, generally because they did not have
the time or staff to be able to attend on their own. Although these members designated county officials
to represent them at in-person meetings, each was still contacted throughout the planning process and

participated by providing suggestions and comments on the Plan via email and phone conversations.

TABLE 2.4: MEMBERS DESIGNATING REPRESENTATIVES TO NORTHERN PIEDMONT REGIONAL
HAzARD MITIGATION PLANNING TEAM

NAME DEPARTMENT/AGENCY
Caswell County
Williams, Patricia Protem, Milton
Collie, Brian Town Manager, Yanceyville
Davie County
Rollins, Harold Mayor, Bermuda Run
Corriher, Steve Mayor, Cooleemee
Marklin, Will Mayor, Mocksville
Forsyth County
Rockett, Brent S. Mayor, Bethania
Wait, John Mayor, Clemmons
Morgan, Dawn Mayor, Kernersville
Williams, Larry Mayor, Rural Hall
David, Kenneth Mayor, Walkertown

Rockingham County
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NAME
Hall, Neville
Meyer, David
Bullins, Jeffrey
Donecker, Jay
Craddock, James
Paschal, Robert

Barsness, Mike
Dearmin, Homer
Greenwood, Kim

Neely, Laura
Cornelison, Brent
Jones, Barbara
Boaz, Michael

Benton, Vaughn
Hicks, Archie
Pardue, Michael

DEPARTMENT/AGENCY

Mayor, Eden

Mayor, Madison

Mayor, Mayodan

Mayor, Reidsville

Mayor, Stoneville

Mayor, Wentworth
Stokes County

Town Administrator, Danbury

City Manager, King

Town Manager, Walnut Cove
Surry County

Town Manager, Dobson

Town Manager, Elkin

City Manager, Mount Airy

Town Manager, Pilot Mountain
Yadkin County

Mayor, Boonville

Mayor, East Bend

Town Manager, Jonesville

2.4.1 Multi-Jurisdictional Participation

The Northern Piedmont Regional Hazard Mitigation Plan includes seven counties and thirty incorporated
municipalities. To satisfy multi-jurisdictional participation requirements, each county and its
participating jurisdictions were required to perform the following tasks:

Participate in mitigation planning workshops;

Identify completed mitigation projects, if applicable; and

Review and provide feedback on jurisdiction-specific information in the Capability Assessment and;
Develop and adopt (and/or update) their local Mitigation Action Plan.

Each jurisdiction participated in the planning process and has developed a local Mitigation Action Plan
unique to their jurisdiction. This provides the means for jurisdictions to monitor and update their Plan

on a regular basis.

2.5 COMMUNITY MEETINGS AND WORKSHOPS

The preparation of this Plan required a series of meetings and workshops for facilitating discussion,
gaining consensus and initiating data collection efforts with local government staff, community officials,
and other identified stakeholders. More importantly, the meetings and workshops prompted
continuous input and feedback from relevant participants throughout the drafting stages of the Plan.

The following is a summary of the key meetings and community workshops held during the
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development of the plan update?2. In many cases, routine discussions and additional meetings were held
by local staff to accomplish planning tasks specific to their department or agency, such as the approval
of specific mitigation actions for their department or agency to undertake and include in the Mitigation
Action Plan.

Meeting Minutes from Internal Kickoff Conference Call/Skype Meeting with County Leads and NCEM
Representatives

October 30, 2018

Phone Call/Skype Meeting

Following issuance of a notice to proceed from NCEM, on October 19, 2018 ESP Associates reached out
by email to County Emergency Management and Planning Department leads from the seven
participating counties in the Northern Piedmont Region, the NCEM Area 9 Coordinator and the Central
Branch Manager to introduce themselves, explain the plan update process in general and schedule a
time to hold an informal internal kickoff conference call/Skype meeting.

On October 30, 2018, Nathan Slaughter, Hazard Mitigation Department Manager from ESP Associates,
Inc. and Project Manager for the update of the Northern Piedmont Regional Hazard Mitigation Plan
conducted a conference call/Skype meeting with the internal lead stakeholders previously mentioned
above. He presented important project information about the plan update, gave a brief refresher on
hazard mitigation and a reminder about the importance of the plan, provided a project overview to
include key objectives, project tasks, schedule and staff, and then defined roles and responsibilities of
the project consultant and the participating jurisdictions.

Following the presentation, he discussed with these stakeholders the need to set up a date, time and
location for the official project kickoff meeting with the regional hazard mitigation planning committee.
The lead internal stakeholders discussed potential meeting dates and locations and decided that January
9, 2019 would be the date of the meeting at a location to be determined later. The details of the official
kickoff meeting were then determined through later conversations with Winston-Salem/Forsyth County
Emergency Management staff.

January 9, 2019
First Regional Hazard Mitigation Planning Team Meeting
Forsyth County Cooperative Extension Building, Winston-Salem, NC

Nathan Slaughter, Department Manager from ESP Associates, Inc. and Project Manager for the update
of the Northern Piedmont Regional Hazard Mitigation Plan, began the meeting by welcoming the
attendees and giving a brief overview of the project and the purpose of the meeting.

Mr. Slaughter led the meeting of the Regional Hazard Mitigation Planning Team and began by having
attendees introduce themselves. The 28 attendees included representatives from various departments
and local jurisdictions within each of the seven counties participating in the plan update. Mr. Slaughter
then provided an overview of the items to be discussed at the meeting and briefly reviewed the agenda
and presentation slide handouts. He then defined mitigation and gave a review of the Disaster
Mitigation Act of 2000 and NC Senate Bill 300.

2 Copies of meeting agendas, sign-in sheets, minutes, and handout materials for all meetings and workshops can be found in
Appendix D.
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To continue, Mr. Slaughter provided detailed information about the project. He mentioned that the
project is funded by a FEMA HMGP grant, and that NCEM was managing the planning effort and had
assigned ESP Associates, Inc. to manage the update, thus ensuring that Mr. Slaughter would remain the
Project Manager, as he was for the first plan. For this update, there was no local match requirement.

Mr. Slaughter then explained some of the basic concepts of mitigation. He explained how we should
think about mitigation: we want to mitigate hazard impacts of existing development in the community
(houses, businesses, critical facilities, etc.), and ensure that future development is conducted in a way
that doesn’t increase vulnerability. This can be achieved by having good plans, policies, and procedures
in place.

Following the overview, Mr. Slaughter led the group in an “icebreaker” exercise to refamiliarize meeting
participants to various mitigation techniques. He briefly recapped the six different categories of
mitigation techniques: emergency services, prevention, natural resource protection, structural projects,
public education and awareness, and property protection. Each attendee was then given $20 in mock
currency and asked to “spend” their mitigation money as they personally deemed appropriate among
the six mitigation categories. Money was “spent” by placing it in cups labeled with each of the
mitigation techniques. Upon completion of the exercise, Jamie DeRose, Lead Planner from ESP,
tabulated and shared the results with the group. The most mock money was spent on prevention,
followed by public education and awareness. These results were compared against those from the
previous plan development’s ice breaker exercise. This helped demonstrate how priorities in mitigation
actions have changed since the previous update.

After the icebreaker exercise, Mr. Slaughter reviewed the key objectives of the project, which are to:

e Coordinate between the seven participating counties to update the regional plan

e Update the plan to demonstrate progress and reflect current conditions

e Complete the update before the existing plan expires on September 2, 2020

e Increase public awareness and education

e Maintain grant eligibility for participating jurisdictions

e Update the plan in accordance with Community Rating System (CRS) requirements, and
e Maintain compliance with State and Federal requirements

Next, he explained new elements to this update, which include the NCEM’s RMT, Activity 510
compliance for CRS communities, Risk MAP, Community Wildfire Protection Plans, the NC Resilience
Assessment, and EMAP compliance.

Mr. Slaughter reviewed the list of participating jurisdictions with the group, which all agreed to
participate again. He also explained the planning process and specific tasks to be accomplished for the
project, which include the planning process, risk assessment, capability assessment, mitigation strategy,
mitigation action plan, and plain maintenance procedures. For the risk assessment portion of the
process, Mr. Slaughter asked each county to designate a point of contact to coordinate the gathering of
GIS data required for the analysis. He also reviewed the list of identified hazards and the committee
agreed to maintain the previous list of hazards for the three counties.

The project schedule was presented and Mr. Slaughter noted that the twelve-month schedule provided
ample time to produce a quality plan and meet state and federal deadlines.
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Mr. Slaughter discussed what data would need to be collected to complete the project. This includes GIS
Data, Capability Assessment Revisions, a Public Participation Survey, and updates to existing Mitigation
Actions.

Mr. Slaughter then reviewed the roles and responsibilities of ESP Associates, Inc, the County leads, and
the participating jurisdictions. The presentation concluded with a discussion of the next steps to be
taken in the project development. He encouraged meeting participants to distribute the Public
Participation Survey and shared the public web link. The next HMPT meeting was scheduled for some
time in Spring of 2019 to discuss the findings of the risk and capability assessments and to begin
updating existing mitigation actions and identify new goals.

May 30, 2019
Mitigation Strategy Meeting
Forsyth County Cooperative Extension Building, Winston-Salem, NC

Nathan Slaughter, Project Manager from ESP Associates, began the meeting by welcoming the
attendees and reviewing the meeting handouts, which included an agenda, existing plan goals for the
regional plan, instructions for identifying new mitigation goals, and a hard copy of the meeting
presentation. Mr. Slaughter asked meeting attendees to introduce themselves and gave a refresher on
mitigation, why we plan, and the key objectives of the project. He reviewed the participating
jurisdictions, project tasks and project schedule. He stated that a draft of the updated Regional Hazard
Mitigation Plan would be presented in September.

Jamie DeRose, Lead Planner from ESP Associates, then presented the findings of the risk assessment.
She shared the list of all hazards that are addressed in the previous regional plan, and reviewed the list
of hazards addressed in the North Carolina State Hazard Mitigation Plan. To maintain consistency
between the two, the hazards addressed in the State Plan will be the same hazards assessed in the
Regional Plan. She discussed a couple of caveats for the risk assessment and indicated that best
available data was used. While that information is helpful, events are often under-reported, so it is
important to keep the end goal in sight. The purpose of the risk assessment was shared: to compare
hazards and determine which should be the focus of the mitigation actions. Finally, she mentioned to
the stakeholders that it ultimately is their risk assessment, so their recommendations for adjustment are
welcomed and encouraged.

Ms. DeRose stated that since the last plan was updated, there had been two Presidential disaster
declarations that have impacted the areas surrounding the region (Tornado & Severe Storms, 2018 and
Tropical Storm Michael, 2018), which helped emphasize the need to continue updating the mitigation
plan.

The following Hazard Profiles and summaries of each hazard were then shared:

e DROUGHT: There were 14 regional drought events between 2005 and 2018, and future
occurrences are likely.

e EXCESSIVE HEAT: The average maximum temperatures from the past 48 months were shared
with results from a weather station in Danbury, Stokes County. Future occurrences are likely.
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e HURRICANE AND COASTAL HAZARDS: 31 storm tracks have come within 75 miles of the region
since 1850. 13 of those were classified as a hurricane or tropical storm. 2 of the hurricanes
occurred within the past 5 years. Future occurrences are likely.

e TORNADOES/THUNDERSTORMS: 67 recorded tornadoes impacted the region since 1950, one of
which took place in 2018. Future occurrences are likely. 1,649 severe thunderstorms occurred
since 1970, and future occurrences are highly likely. 647 recorded hailstorm events occurred
since 1970, and future occurrences are likely. Finally, 42 lightning events were recorded since
1970. Future occurrences are highly likely.

e SEVERE WINTER WEATHER: 292 winter weather events that resulted in over $16 million in
property damage have been recorded since 1990. Future occurrences are highly likely.

e EARTHQUAKE: No significant earthquake events have taken place in the region, but future
occurrences are possible.

e GEOLOGICAL: Landslides, sinkholes, and erosion occurrences were assessed, but no severe
historical occurrences have been recorded in the region. However, future occurrences are
possible.

e DAM FAILURE: Of the 960 dams in the region, 142 are considered high hazard dams. One
serious breach from 1912 has been reported, and future occurrences are possible.

e FLOODING: 265 flood events have occurred since 1990, resulting in over $13 million in property
damage. There have also been 557 reported NFIP losses since 1978 and approximately $5.8
million in claims. There are 51 repetitive loss properties in the region, and future occurrences
are highly likely.

e  WILDFIRE: The Wildfire Ignition Density and Wildfire Urban Interface Risk Index for the region
were shared. Future occurrences are likely.

e INFECTIOUS DISEASE: Historical occurrences in the region includes vector-borne diseases and
influenza. A wide-spread infectious disease occurrence is unlikely.

e HAZARDOUS SUBSTANCES: 29 serious HAZMAT events have been reported through the PHMSA.
There are 49 TRI Facilities in the region. Future occurrences are possible.

e RADIOLOGICAL EMERGENCY: Although there have been no historical occurrences of a
radiological emergency, two nuclear power plants are within 50 miles of the region. Future
occurrences are unlikely.

e TERRORISM: Highly populated areas in the region may be more vulnerable to the terrorism
hazard, but no historical terror attacks have occurred. Future occurrences are unlikely.

e CYBER: No historical occurrences were evident. Future occurrences are unlikely.

e ELECTROMAGNETIC PULSE (EMP): No historical occurrences were evident. Future occurrences
are unlikely.

e FRACKING: The Fracking hazard was addressed in the previous update, but has not caused any
historical occurrences in recent history. Future occurrences are unlikely.

In concluding the review of Hazard Profiles, Ms. DeRose stated if anyone had additional information for
the hazard profiles, or disagreed with any of the data presented, they had the opportunity to voice their
opinions. The Committee agreed to remove the Fracking hazard from the assessment, due to it not
being a risk to the region. Members also agreed to change the future probability of Infectious Disease
and Cyber to “possible,” rather than “unlikely” because they are higher risks to the region.
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The results of the hazard identification process were used to generate a Priority Risk Index (PRI), which

categorizes and prioritizes potential hazards as high, moderate or low risk based on probability, impact,
spatial extent, warning time, and duration. The highest PRI was assigned to Tornadoes/Thunderstorms,
followed by Flooding and Severe Winter Weather. The committee reviewed most recent hazard profile

data and voted to remove Fracking, lower Earthquakes, and move Cyber and Infectious Disease into the
“Moderate” range.

Ms. DeRose then displayed maps that presented each county’s social vulnerability, as documented by
the Center for Disease Control. The maps present how socially vulnerable areas in each county are as
compared to the rest of North Carolina. Many indicators were used to determine the social
vulnerability, and the factors were grouped into four themes that were based on census-tract levels.

After a brief break, Mr. Slaughter then presented the Capability Assessment Findings. ESP Associates
used a scoring system that was used to rank the participating jurisdictions in terms of capability in four
major areas (Planning and Regulatory; Administrative and Technical; Fiscal; Political). Important
capability indicators include National Flood Insurance Program (NFIP) participation, Building Code
Effective Grading Schedule (BCEGS) score, Community Rating System (CRS) participation, and the Local
Capability Assessment Survey conducted by ESP Associates.

Mr. Slaughter reviewed the Relevant Plans and Ordinances, Relevant Staff/Personnel Resources, and
Relevant Fiscal Resources. All of these categories were used to rate the overall capability of the
participating counties and jurisdictions. Most jurisdictions are in the moderate to high range for
Planning and Regulatory Capability and in the low to moderate range for Fiscal Capability. There is
variation between the jurisdictions for Administrative and Technical Capability, mainly with respect to
availability of planners and grant writers. Based upon the scoring methodology, it was determined that
the majority of the participating jurisdictions have moderate capabilities to implement hazard mitigation
programs and activities.

Mr. Slaughter then transitioned to the Mitigation Strategy portion of the presentation. He began by
reviewing some of the major concepts of mitigation and then gave the results of the icebreaker exercise
from the first Regional Hazard Mitigation Planning Committee meeting, where attendees were given
“money” to spend on various hazard mitigation techniques. The results were as follows:

e Prevention S124
e Public Education and Awareness $104
e Emergency Services S99
e Structural Projects S67
e Natural Resources Protection S65
e Property Protection $43

Mr. Slaughter gave an overview of the process for updating the Mitigation Strategy and presented the
existing mitigation goals for the regional plan. He asked the Regional Hazard Mitigation Planning
Committee to review the goals to determine whether or not they still reflect current vulnerabilities and
current mitigation priorities. The committee members agreed that goals were still consistent and up to
date.
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Mr. Slaughter then indicated that each participating jurisdiction would need to provide a status update
for their existing mitigation actions (completed, deleted, or deferred) by July 1, 2019. Mr. Slaughter also
discussed the Mitigation Action Worksheets to be completed for any new mitigation actions and
requested that all worksheets be returned by July 1, 2019. Mr. Slaughter then presented sample
mitigation actions for the committee members to consider to include in their plan update.

Mr. Slaughter then discussed the results of the public participation survey that was posted on several of
the participating counties’ and jurisdictions’ websites. As of the meeting date, 116 responses had been
received. Based on the preliminary results, respondents felt that severe thunderstorms and severe
winter weather posed the greatest threats to their neighborhood. Most did not live in a floodplain or
have flood insurance, but 67.3% of all respondents did not know who to contact regarding reducing
their risks to hazards.

Finally, Mr. Slaughter discussed the next steps in the planning process. These included returning
mitigation action updates and delivery of a draft plan in September of 2019. He thanked the group for
taking the time to attend and the meeting was adjourned.

2.6 INVOLVING THE PUBLIC

44 CFR Requirement

44 CFR Part 201.6(b)(1): The planning process shall include an opportunity for the public to comment on the plan
during the drafting stage and prior to plan approval.

An important component of the mitigation planning process involved public participation. Individual
citizen and community-based input provides the entire planning team with a greater understanding of
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local concerns and increases the likelihood of successfully implementing mitigation actions by
developing community “buy-in” from those directly affected by the decisions of public officials. As
citizens become more involved in decisions that affect their safety, they are more likely to gain a greater
appreciation of the hazards present in their community and take the steps necessary to reduce their
impact. Public awareness is a key component of any community’s overall mitigation strategy aimed at
making a home, neighborhood, school, business or entire city safer from the potential effects of
hazards.

Public involvement in the development of the Northern Piedmont Regional Hazard Mitigation Plan was
sought using three methods: (1) physical public meetings, (2) public survey instruments were made
available in hard copy and online; and (3) copies of the draft Plan deliverables were made available for
public review on county and municipal websites and at government offices. Thus, the public was
provided two opportunities to be involved in the development of the regional plan at two distinct
periods during the planning process: (1) during the drafting stage of the Plan; and (2) upon completion
of a final draft Plan, but prior to official plan approval and adoption. In addition, a public participation
survey (discussed in greater detail in Section 2.6.1) was made available during the planning process at
various locations throughout Caswell, Davie, Forsyth, Rockingham, Stokes, Surry, and Yadkin Counties
and on county and municipal websites. Documentation of these efforts is provided in Appendix D.

In addition to the two opportunities for public comments previously discussed, each of the participating
jurisdictions will hold public meetings before the final plan is officially adopted by the local governing
bodies. These meetings will occur at different times once FEMA has granted conditional approval of the
Plan. Adoption resolutions will be included in Appendix A.

January 9, 2019
Public Meeting #1- Belews Creek Fire/Rescue Station, Belews Creek, NC

Nathan Slaughter, Department Manager from ESP Associates, Inc. and Project Manager for the update
of the Northern Piedmont Regional Hazard Mitigation Plan, began the meeting by giving a brief overview
of the project and the purpose of the meeting.

He explained that the project is funded by a FEMA PDM grant and is conducted to comply with the
Disaster Mitigation Act of 2000 and NC Senate Bill 300. He then discussed the region’s high, moderate,
and low risk hazards that the Regional Hazard Mitigation Planning Team had elected.

Next, Mr. Slaughter identified the six hazard mitigation planning techniques: prevention, property
protection, natural resource protection, structural projects, emergency services, and public education
and awareness. He followed by providing the list of all participating counties and their respective
jurisdictions.

Mr. Slaughter then showed an example of the previous Mitigation Action Plan and asked the following
questions:

e  Where are trouble spots in your neighborhood?
e How can mitigation be improved in your community?
e  Which mitigation techniques need improvement?

The meeting concluded after the attendees gave their personal opinions and filled out the public survey.
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The final opportunity for public input on the plan came at each participating jurisdictions’ County or City
Council meeting where the plan was presented for formal adoption. Each of those meetings are open to
the public and therefore provided the public an opportunity to provide any final input or comments on
the plan.

2.6.1 Public Participation Survey

The Regional Hazard Mitigation Team was successful in getting citizens to provide input to the
mitigation planning process through the use of the Public Participation Survey. The Public Participation
Survey was designed to capture data and information from residents of the Northern Piedmont Region
that might not be able to attend public meetings or participate through other means in the mitigation
planning process.

Copies of the Public Participation Survey were distributed to the Regional Hazard Mitigation Team to be
made available for residents to complete at local public offices. A link to an electronic version of the
survey was also posted on each county’s and municipal websites. A total of 116 survey responses were
received, which provided valuable input for the Regional Hazard Mitigation Team to consider in the
development of the plan update. Selected survey results are presented below.

B Approximately 41 percent of survey respondents had been impacted by a disaster, mainly
tornadoes, hurricanes, severe storms/wind, and winter storms.

B Respondents ranked Severe Thunderstorm/High Wind as the highest threat to their
neighborhood (41 percent), followed by Severe Winter/Ice Storm (21 percent).

B Approximately 50 percent of respondents have taken actions to make their homes more
resistant to hazards and 81 percent are interested in making their homes more resistant to
hazards.

B 67 percent of respondents do not know what office to contact regarding reducing their risks to
hazards.

B Emergency Services and Natural Resource Protection were ranked as the most
important activities for communities to pursue in reducing risks.

A copy of the survey is provided in Appendix B and a detailed summary of the survey results are
provided in Appendix D.

2.7 INVOLVING THE STAKEHOLDERS

44 CFR Requirement

44 CFR Part 201.6(k){2): The planning process shall include 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 non-profit interests to be involved in the planning
process.

At the beginning of the planning process for the development of this plan, the project consultant
worked with each of the County Emergency Management leads to initiate outreach to
stakeholders to be involved in the planning process. The project consultant sent out a list of
recommended stakeholders provided from FEMA Publication 386-1 titled Getting Started: Building
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Support for Mitigation Planning, which demonstrated the wide range of stakeholders that were
considered to participate in the development of this plan. Each of the County Emergency Management
leads used that list for reference as they invited stakeholders from their counties to participate in the
planning process.

In addition to participation from a wide variety of County-level departments, additional stakeholders
that were involved in the process of developing this plan included: North Carolina Division of Emergency
Management (NCEM), Duke Energy and MapForsyth.

The Regional Hazard Mitigation Committee encouraged more open and widespread participation in the
mitigation planning process. The region also went above and beyond in its local outreach efforts
through the design and distribution of the Public Participation Survey. This opportunity was provided for
local officials, residents, businesses, academia, and other private interests in the Northern Piedmont
Region to be involved and offer input throughout the local mitigation planning process.

Additionally, outreach was made to the surrounding jurisdictions to offer them an opportunity to
provide information relevant for the plan update and to invite them to participate in the planning
process and review drafts of the plan. Copies of the outreach made to them can be found in Appendix
D.

2.8 DOCUMENTATION OF PLAN PROGRESS

Progress in hazard mitigation planning for the participating jurisdictions in the Northern Piedmont
Region is documented in this plan update. Since hazard mitigation planning efforts officially began in
the participating counties with the development of the initial Hazard Mitigation Plans in the late 1990s
and early 2000s, many mitigation actions have been completed and implemented in the participating
jurisdictions. These actions will help reduce the overall risk to natural hazards for the people and
property in the Northern Piedmont Region. The actions that have been completed are documented in
the Mitigation Action Plan found in Section 9.

Further documentation of plan implementation progress can be found in the Capability Assessment.
Community capability continues to improve for each participating jurisdiction with the implementation
of new plans, policies and programs that help to promote hazard mitigation at the local level. The
current state of local capabilities for the participating jurisdictions is captured in Section 7: Capability
Assessment. The participating jurisdictions continue to demonstrate their commitment to hazard
mitigation and hazard mitigation planning and have proven this by reconvening the Regional Hazard
Mitigation Committee to update the Plan and by continuing to involve the public in the hazard
mitigation planning process.

2.8 CITY OF WINSTON-SALEM AND FORSYTH COUNTY CRS
PLANNING PROCESS DOCUMENTATION

As participants in the NFIP’s CRS program, the City of Winston-Salem and Forsyth County have taken
additional steps during the 2020 update of this plan to meet the CRS requirements of Activity 510:
Floodplain Management Planning and attempt to maximize the number of points the City and County
receive for this activity for this plan. Specific to the planning process, the City and County ensured that
the following activities took place:
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e Assigned City of Winston-Salem and Forsyth County staff to serve on the Regional Hazard
Mitigation Planning Committee. The staff members assigned to the committee actively
participated in the plan update process and represent a wide range of staff expertise in the
areas of mitigation techniques. The City of Winston-Salem and Forsyth County staff and their
associated area of expertise are listed in Table 2.3.

TABLE 2.3: WINSTON-SALEM AND FORSYTH COUNTY STAFF MEMBERS OF THE NORTHERN
PIEDMONT REGIONAL HAZARD MITIGATION PLANNING TEAM AND THEIR AREA OF EXPERTISE

MITIGATION TECHNIQUE
DEPARTMENT

NAME / AGENCY / PREVENTION PROPERTY NATURAL EMERGENCY STRUCTURAL PUBLIC
TITLE MEASURES PROTECTION RESOURCE SERVICES PROJECTS INFORMATION
PROTECTION

Brock, Winston-Salem

Michelle  Forsyth County X X X X X X
EM

Reece, Winston-Salem

Robert Forsyth County X X X X X X
EM

Cordell, Winston-Salem

Leah Forsyth County X X X X X X
EM

Wade, Winston-Salem

Robert Fire X
Department

Baliff, Winston-Salem

Bruce Code X X X X
Enforcement

Moore, Winston-Salem

Shirese Fire
Department/ X X
FC IMT

Dockery,  Winston-

Dan Salem/Forsyth
County X
Planning and
Development

Crum, Winston-

Amy Salem/Forsyth

X

County
Planning

Vernon, Winston-Salem

August Forsyth County X
EM

Swain, Forsyth County

Gayle Department of X
Social Services

Styers, Winston-Salem

Gary Forsyth County X
EM

Isom, Forsyth County X X

Sarah Public Health

Northern Piedmont Regional Hazard Mitigation Plan 2:18

FINAL - June 2020



SECTION 2: PLANNING PROCESS

MITIGATION TECHNIQUE
DEPARTMENT

NAME / AGENCY / PREVENTION PROPERTY NATURAL EMERGENCY STRUCTURAL PUBLIC
TITLE MEASURES PROTECTION RESOURCE SERVICES PROJECTS INFORMATION
PROTECTION

Osborne, City of

Matthew Winston-Salem,
Erosion Control
and Floodplain X X X X X
Program
Manager

Griffin, Forsyth County

James Emergency X
Services

e Ensured that the first public meeting held during the plan update process was conducted
within the first two months of the planning process. As previously documented, the first
meeting in the plan update process was held on January 9. The first public meeting was held in
the evening of January 9 following the official Kickoff Meeting with the Regional Hazard
Mitigation Planning Committee and at the same time as the beginning of the plan update
process.

e |nvited multiple outside stakeholders to participate in the plan update process. An email was
sent to the following stakeholders to invited them to attend the planning meetings. The email
invitation is included in Appendix D.

0 MapForsyth
0 Duke Energy

e The City of Winston-Salem and Forsyth County initially wanted to hold one final public meeting
at least two weeks before submittal of the final plan to their governing bodies for adoption.
However, this effort was not able to take place as the City and County were dealing with the
COVID-19 pandemic during this time and public meetings were not possible.
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SECTION 3
COMMUNITY PROFILE

This section of the plan provides a general overview of the Northern Piedmont Region. It consists of the
following four subsections:

B 3.1 Geography and the Environment

B 3.2 Population and Demographics

B 3.3 Housing, Infrastructure, and Land Use
B 3.4 Employment and Industry

3.1 GEOGRAPHY AND THE ENVIRONMENT

The Northern Piedmont Region is located in the northern central portion of North Carolina. All of the
counties are part of the Piedmont Triad Regional Council. For the purposes of this plan, the Northern
Piedmont Region includes the counties of Caswell, Davie, Forsyth, Rockingham, Stokes, Surry, and
Yadkin. An orientation map is provided as Figure 3.1.

The Northern Piedmont Region is located in the northern central portion of North Carolina. This area is
located between the Appalachian Mountains and Atlantic Ocean in the Piedmont (or foothills) of North
Carolina. The City of Winston-Salem is the largest city in the region. This area has rolling hills and
multiple high peaks and is known for several small mountain ranges, the Brushy Mountains, the Blue
Ridge Mountains, and the Appalachian Mountains. A few of the counties in this region are also part of
the Yadkin Valley American Viticultural Area (AVA). An AVA is a desighated wine and grape growing
region within the United States.

The total area of each of the participating counties is presented in Table 3.1.

TABLE 3.1: TOTAL AREA OF PARTICIPATING COUNTIES

Caswell County 425 3 428
Davie County 264 3 267
Forsyth County 408 5 412
Rockingham County 566 7 573
Stokes County 449 7 456
Surry County 532 4 536
Yadkin County 335 3 338

The Northern Piedmont Region enjoys a moderate climate that is characterized by mild winters and hot
summers. In general, the spring months are marked by predictable temperatures ranging in the 70s.
From March through May, temperatures in the lower elevations have an average high of 79°F and an
average low of 35°F.
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In the summer, afternoon showers and thunderstorms are common and average temperatures increase
with afternoon highs often reaching the upper 80s-90s June through August.

September through mid-November is typified by clear skies and cooler weather that alternates between
warm days and cool nights. Daytime highs are usually in the 70s and 80s during September but fall to
the 50s and 60s by early November. Precipitation is consistent throughout the year for every month
ranging from three to four inches of rain each month.

Winter in the Northern Piedmont Region is generally moderate but extremes do occur, especially at
higher elevations. About half of the days from mid-November through February have high temperatures
around 50°F. Winter lows are usually at or below freezing but temperatures can drop to the 20s. Snow is
most common during January and February. Snows of one inch or more occurs a few times per year in
the lower counties; however, in the more northern counties, snow falls are between 2-3 inches
approximately four times a year.

FIGURE 3.1: NORTHERN PIEDMONT REGION ORIENTATION MAP
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3.2 POPULATION AND DEMOGRAPHICS

Rockingham County is the largest participating county by area but Forsyth County is the largest county
by population, due to the metropolitan City of Winston-Salem. Between 2010 and 2018, only two
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counties experienced growth; Davie, and Forsyth. All other jurisdictions experienced population decline.
Most of the municipalities that underwent population decline had small populations ranging from
several hundred to a few thousand people, with the exception of the City of Eden which has over 15,000
people. Forsyth County had the highest county growth rate at 8.1 percent. Population counts from the
U.S. Census Bureau for 2000, 2010, and estimations for 2018 for each of the participating counties are
presented in Table 3.2.

TABLE 3.2: POPULATION COUNTS FOR PARTICIPATING JURISDICTIONS

Jurisdiction 1990 Census 2000 Census 2010 Census Po::l)lifion % Change
Population Population Population : 2010-2018
Estimates
Caswell County 20,693 23,501 23,719 22,698 -4.4%
Davie County 27,859 34,835 41,240 43,733 3.7%
Forsyth County 265,878 306,067 350,670 379,099 8.1%
Rockingham 86,064 91,928 93,643 90,690 -3.2%
County
Stokes County 37,223 44,711 47,401 45,467 -4.1%
Surry County 61,704 71,219 73,673 71,948 -2.4%
Yadkin County 30,488 36,348 38,406 37,543 -2.3%

Source: US Census Bureau, NC Office of State Budget and Management

Based on the 2010 Census and 2018 estimates, the median age of residents of the participating counties
ranges from 43 to 45 years, with the exception of Forsyth County where the median age is 38 years. The
racial characteristics of the participating counties are presented in Table 3.3. Generally, whites make up
the majority of the population in the region accounting for over 77 percent of the population in all
counties. Conversely, the counties with a smaller population of white people, Caswell and Forsyth
Counties, have the largest minority populations.

TABLE 3.3: DEMOGRAPHICS OF PARTICIPATING COUNTIES

: Native
American 0 Persons
Black or Indian or Hawaiian of Two or
White, @ African Asian, or Other : : More
L : \EHE] o Hispanic
Jurisdiction Percent | American, Native Percent Pacific Origin Races,
(2017) | Percent . (2017) Islander, i Percent
(2017) FEICEnE Percent oMt 5017)
*
(2017) (2017) (2017)
Caswell County 64.3% 32.7% 0.7% 0.5% N/A 4.0% 1.8%
Davie County 90.0% 6.5% 0.7% 0.9% N/A 6.9% 1.8%
Forsyth County 66.9% 27.4% 0.8% 2.5% 0.1% 13.0% 2.2%
Rockingham 77.7% 19.0% 0.6% 0.6% 0.1% 6.2% 2.0%
County
Stokes County 93.7% 4.1% 0.5% 0.4% N/A 3.0% 1.2%
Surry County 93.2% 4.1% 0.6% 0.7% 0.1% 10.6% 1.2%
Yadkin County 94.1% 3.4% 0.7% 0.4% 0.1% 11.4% 1.3%
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*Hispanics may be of any race, so also are included in applicable race categories
Source: US Census Bureau

3.3 HOUSING, INFRASTRUCTURE, AND LAND USE

3.3.1 Housing

According to the U.S. Census Bureau’s 2018 estimates, there were 314,949 housing units in the Northern
Piedmont Region, the majority of which are single family homes or mobile homes. Housing information
for the seven participating counties is presented in Table 3.4. As shown in the table, all of the counties
have a low percentage of seasonal housing units.

TABLE 3.4: HOUSING CHARACTERISTICS OF PARTICIPATING COUNTIES

Caswell County 10,619 10,846 2.7% $104,700
Davie County 18,238 18,897 0.8% $170,000
Forsyth County 156,872 166,917 0.4% $151,400
Rockingham 43,696 44,301 1.1% $109,600
County
Stokes County 21,924 22,313 1.9% $123,908
Surry County 33,667 34,264 1.6% $120,900
Yadkin County 15,821 17,411 0.8% $127,300

3.3.2 Infrastructure

Transportation
There are several interstates that cross the Northern Piedmont Region. Interstate 77 runs across the

region from north to south and interstates 40 and 85 run east to west across the area. Construction of
two new interstates, I-73 and I-74, is underway and largely completed in many areas. This seven county
Region has numerous US highways that run through the area including 64, 21, 421, 601, 52, 311, 29,
158, 220, and 311. North Carolina state highways also cross the region and provide routes of
transportation. The Blue Ridge Parkway also provides a route through North Carolina and runs through
Surry County.

The Northern Piedmont Region is served by the Piedmont Triad International Airport and Charlotte-
Douglas International Airport which are located in Greensboro and Charlotte respectively. No large
airports are located in the region but rather at least nine small private and public airports. The
Piedmont Triad International Airport has six airlines that service it with flights daily. The airport is
located in Guilford County which is east of Forsyth County and south of Rockingham County. The
Charlotte Douglas International Airport offers non-stop commercial flights on nine airlines to numerous
destinations across the eastern US and Midwest as well as to several international destinations.
Additional general aviation and other public-use airports servicing the Northern Piedmont Region
include Caswell Airport in Yanceyville, Twin Lakes Airport in Mocksville, Smith Reynolds Airport in
Winston-Salem, Rockingham County NC Shiloh Airport in Reidsville, Meadow Brook Field in Walnut
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Cove, Mount Airy/Surry County Airport in Mount Airy, and Lone Hickory Airport in Yadkinville.

Utilities

Electrical power in the Northern Piedmont Region is provided by Duke Energy and several electricity
cooperatives. Duke Energy provides service to all seven counties. Surry and Yadkin Counties are also
served by Surry-Yadkin Electric Corporation.

Water and sewer service is provided by many of the towns or counties in the Northern Piedmont
Region. However, private and/or shared wells and septic systems are common as well.

Community Facilities

There are a number of public buildings and community facilities located throughout the Northern
Piedmont Region. According to the data collected for the vulnerability assessment (Section 6.4.1), there
are 285 fire stations, 49 police stations, 465 medical care facilities and 194 public schools located within

the study area.

Eighteen hospitals are located in the Northern Piedmont Region®. There are two hospitals, Wake Forest
Baptist Hospital and Novant Health Forsyth Medical Center, with over 800 beds with beds dedicated to
rehabilitation and psychology as well as general beds. Both hospitals have numerous operating rooms,

50 and 39 respectively. There are also 16 smaller hospitals located throughout the region.

Hanging Rock State Park is located in Stokes County and is almost 7,000 acres in size. In addition to this
park are the state parks around the Dan and Mayo Rivers. Lake Reidsville provides recreation as well
along with the previously mention Blue Ridge Parkway. All of these facilities offer recreational
opportunities to area residents and visitors each year.

3.3.3 Land Use

Land uses vary greatly throughout the region. The Winston-Salem metropolitan statistical area,
consisting of Forsyth, Davidson (not participating in this plan), Davie, Stokes, and Yadkin counties, is
highly urbanized. However, many areas of the Northern Piedmont Region are undeveloped or sparsely
developed. Asshown in Figure 3.1 above, there are several small incorporated municipalities located
throughout the study area, and these are other areas where the region’s population is also
concentrated. The Winston-Salem metro area and the smaller incorporated areas are also where many
businesses, commercial uses, and institutional uses are located. Land uses in the balance of the study
area generally consist of rural residential development, agricultural uses, recreational areas, and
forestland.

While population growth and development in the region remains relatively slow, except for more
rapidly-growing areas in Forsyth and Davie Counties, growth that is occurring is well-managed by the
participating jurisdictions. The Capability Assessment found in Section 7 provides an overview of the
land use tools that are in place in each jurisdiction. Local land use (and associated regulations) is further
discussed in the Capability Assessment as well. Local land use is further discussed in Section 7: Capability
Assessment.

! Licensed Hospitals in North Carolina, 9/2018 http://www.ncdhhs.gov/dhsr/data/hllist.pdf
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3.4 EMPLOYMENT AND INDUSTRY

The early modern economy of the Northern Piedmont Region was built around the tobacco and textiles
industries. Like many other Piedmont Triad communities, the jurisdictions in the Northern Piedmont
Region have focused recent economic development efforts on a diverse range of economic sectors to
include medical, technological and manufacturing companies just to name a few. Wine-making has
become part of the economy in the region as well.

According to the North Carolina Department of Commerce, Labor and Economic Analysis Division
(NCDCLEAD), in 2018, Caswell County had a Labor force of 9,943 workers. In 2018, the top five
employers in Caswell County were Caswell County Schools, Caswell County, the Department of Public
Safety, W.S. Construction, and Carolina QSC Management. The average unemployment rate was 4.3
percent compared to the State rate of 3.7.

Davie County had a labor force of 20,816 workers. As of 2018, the top five employers in Davie County
were Ashley Furniture Industries, Davie County Schools, CPP Global, Congruity HR, and Davie County.
The average unemployment rate was 3 percent compared to the State rate of 3.7.

Forsyth’s County labor force consists of 189,035 workers. As of 2018, the top five employers in Forsyth
County were Wake Forest University Baptist Medi., Winston Salem Forsyth County Schools, Forsyth
Memorial Hospital, Novant Health, and Wake Forest University. The average unemployment rate was
3.4 percent compared to the State rate of 3.7.

NCDC LEAD reported a labor force of 40,944 workers in Rockingham County in 2018. The top five
employers in Rockingham County were Rockingham County School System, Wal-Mart Associates, Unifi
Manufacturing, Rockingham County Finance Office, and Rex Hospital. The average unemployment rate
was 4 percent compared to the State rate of 3.7.

Stokes County had a 2018 labor force of 22,123 workers. The top five employers in Stokes County in
2018 were Stokes County School System, Wieland Copper Products, Stokes County, Wal-Mart
Associates, and Defender Services INC. The average unemployment rate was 3.3 percent compared to
the State rate of 3.7.

Surry County had a labor force of 34,407 workers. In 2018, according to NCDCLEAD, The top five
employers in Surry County were Pike Electric, Surry County Schools, Wal-Mart Associates, Arevo Group
INC, and the Northern Hospital of Surry County. The average unemployment rate was 3.4 percent
compared to the State rate of 3.7.

Yadkin County had a labor force of 18,127 workers in 2018. The top five employers in Yadkin County
were Unifi Manufacturing, Yadkin County Board of Education, Lydall Thermal/Acoustical, PVH Corp, and
Yadkin County. The average unemployment rate was 3.1 percent compared to the State rate of 3.7.
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SECTION 4
HAZARD IDENTIFICATION

This section describes how the regional planning committee identified the hazards to be included this
plan. It consists of the following five subsections:

4.1 Overview

4.2 Disaster Declarations

4.3 Summary of Hazard Impacts Since Previous Plan

4.4 Hazard Evaluation

4.5 Hazard ldentification Results

44 CFR Requirement

44 CFR Part 201.6{c){2}{i): The risk assessment shall include a description of the type, 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.

4.1 OVERVIEW

The Northern Piedmont Region is vulnerable to a wide range of natural and human-caused hazards
that threaten life and property. Current FEMA regulations and guidance under the Disaster Mitigation
Act of 2000 (DMA 2000) require, at a minimum, an evaluation of a full range of natural hazards. An
evaluation of human-caused hazards (i.e., technological hazards, terrorism, etc.) is encouraged, though
not required, for plan approval. The Northern Piedmont Region has included a comprehensive
assessment of both types of hazards.

Upon a review of the full range of natural hazards suggested under FEMA planning guidance, the
participating counties in the Northern Piedmont Region have identified a number of hazards that are

to be addressed in its Regional Hazard Mitigation Plan. These hazards were identified through an
extensive process that utilized input from the Northern Piedmont Regional Hazard Mitigation

Planning Committee members, research of past disaster declarations in the participating counties?, and
review of the North Carolina State Hazard Mitigation Plan (2018). To maintain consistency, the Northern
Piedmont Planning Committee voted to assess the same hazards that were identified in the most recent
update of the North Carolina State Hazard Mitigation Plan. A list of all previous hazards covered in the
2014 Northern Piedmont Regional Hazard Mitigation Plan is viewable in Table 4.1, along with a
summary of the hazards assessed in this update. Readily available information from reputable

sources (such as federal and state agencies) was also evaluated to supplement information from these
key sources.

1 A complete list of disaster declarations for the Northern Piedmont Region can be found below in Section 4.3.
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TABLE 4.1: 2020 NORTHERN PIEDMONT HAZARDS UPDATE
2020 Northern Piedmont

2014 Northern Piedmont
Identified Hazards

Atmospheric
Hazards

Hydrologic
Hazards

Geologic
Hazards

Other Hazards

Other Hazards

Drought

Hailstorm

Heat Wave

Hurricane and
Tropical Storm

Lightning

Tornado

Severe
Thunderstorm

Winter Storm
and Freeze

Dam and Levee
Failure

Erosion

Flood
Earthquake
Landslide
Wildfire

Hazardous
Materials
Incident
Nuclear
Accident

Identified Hazards

Drought

Excessive Heat

Hurricane and Coastal
Hazards

Tornadoes/Thunderstorms

Severe Winter Weather

Dam Failures

Flooding
Earthquakes
Geological
Wildfires
Infectious Disease

Hazardous Substances
Radiological Emergency —
Fixed Nuclear Facilities

Terrorism

Cyber
Electromagnetic Pulse

Natural
Hazards

Other
Hazards

Technological
Hazards

Sub hazards covered in 2020 Plan
and Explanations
Agricultural Drought, Hydrological

Drought
Assessed under
“Tornadoes/Thunderstorms”

Storm Surge associated with
Hurricanes and Nor’easters, High
Wind associated with Hurricanes
and Nor’easters, Torrential Rain,
Tornadoes Associates with
Hurricanes, Severe Winter
Weather associated with
Nor’easters

Assessed under
“Tornadoes/Thunderstorms”
Hailstorm, Torrential Rain
associated with Severe
Thunderstorms, Thunderstorm
Wind, Lightning, Waterspout,
High Wind

Assessed under
“Tornadoes/Thunderstorms”
Freezing Rain, Snowstorms,
Blizzards, Wind Chill, Extreme
Cold

Assessed under “Geological”

Landslides, Sinkholes, Erosion

Hazardous Materials, Hazardous
Chemicals, Qil Spill

Chemical, Biological, Radiological,
Nuclear, Explosive
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4.2 DISASTER DECLARATIONS

Disaster declarations provide initial insight into the hazards that may impact the Northern Piedmont
Regional planning area. Since 1979, 15 presidential disaster declarations have been reported in the
Northern Piedmont Region.

TABLE 4.2: NORTHERN PIEDMONT REGION DISASTER DECLARATIONS

=
> > = > >
E| £ E| 3| €| & | &
. o 3 ] 3 3 3
Disaster - o ] o £ o] o S
Description = o = © " o
Number [} K ] < 3 > =
3 > = g = T a
7 © - = 8 =1 -g
S - I 7 @ >
<
1979 605 Severe Stc.>rms & X
Flooding
1989 827 Tornadoes X X
1989 844 Hurricane Hugo X X X X X
1996 1087 Blizzard of ‘96 X X X X X X X
1996 1103 Winter Storm X X X X X X X
1996 1134 Hurricane Fran X X
Severe Storms,
1998 1211 Tornadoes & Flooding X
1999 1292 Hurricane Floyd X X X X
2000 1312 Severe Winter Storm X X
2002 1448 Severe Ice Storm X X
2003 1457 Ice Storm X X X X
2004 1153 Hurricane Ivan X X X X
2014 4167 Severe Winter Storm X X
2018 4364 Tornado & Severe X
Storms
2018 4412 Tropical Storm Michael X X X X X X X

4.3 SUMMARY OF HAZARD IMPACTS SINCE PREVIOUS PLAN

Since the approval date of the previous Northern Piedmont Regional Hazard Mitigation Plan (9/2/2015),
there have been 522 hazard events recorded for the region in the National Centers for Environmental
Information Storm Events Database. It is important to take note of those hazard events and consider
them in the Hazard Identification section to help ensure that the appropriate hazards are being
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considered in the risk assessment sections and in the Mitigation Strategy. Table 4.3 documents the
hazard events recorded. Details for some of these events are discussed in further detail in the Hazard
Profiles section.

TABLE 4.3: SUMMARY OF HAZARD EVENTS SINCE PREVIOUS PLAN

Number of Reported Events

Hazard Tvpe* Caswell Davie Forsyth Rockingham Stokes Surry Yadkin
yp County County County County County County County

Flood
Hail 19 4 11 22 14 13 8
Lightning 0 0 0 0 2 0 2
Thunderstorm 55 13 58 71 63 35 44
Wind
Tornado 1 1 0 2 1 0 1
Winter Storm 7 4 10 8 9 9 7
Total Number
of Reported 84 22 79 119 91 63 64

Events
* The hazard type names that NCEI uses are different than the names of hazards used in this plan; however, one can still get an understanding
of the types of hazards that impact the region as the hazard types are similar in name.

Appendix G includes more detailed information about all previous historical hazard occurrence events as
reported to the National Centers for Environmental Information. Some more detailed information
about previous historical hazards events can be found in Section 5: Hazard Profiles under each separate
hazard profile.

4.4 HAZARD EVALUATION
TABLE 4.4: DOCUMENTATION OF THE HAZARD EVALUATION PROCESS

Was this hazard
identified as a

Natural significant
hazard to be How was this . .
Hazards . . Why was this determination made?
) addressed in determination made?
Considered the plan at this
time?
(Yes or No)
ATMOSPHERIC HAZARDS
Avalanche NO e Review of FEMA’s e The United States avalanche hazard is
Multi-Hazard limited to mountainous western states
Identification and
Northern Piedmont Regional Hazard Mitigation Plan 4:4
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Was this hazard
identified as a
significant
hazard to be
addressed in
the plan at this
time?

(Yes or No)

Natural
Hazards
Considered

Drought YES
Hailstorm YES (Assessed
under
Tornadoes/
Thunderstorms)

How was this
determination made?

Risk Assessment

o Review of the NC State
Hazard Mitigation Plan
e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

e Review of US Forest
Service National
Avalanche Center
website

o Review of FEMA's
Multi-Hazard
Identification and Risk
Assessment

e Review of the NC State
Hazard Mitigation Plan
e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

e Review of the North
Carolina Drought
Monitor website

e Review of FEMA’s
Multi-Hazard
Identification and

Risk Assessment

o Review of the NC State
Hazard Mitigation Plan
e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

e Review of NOAA NCEI
Storm Events Database

Why was this determination made?

including Alaska as well as some areas of
low risk in New England.

e Avalanche hazard was removed from the
North Carolina State Hazard Mitigation
Plan after determining the mountain
elevation in Western North Carolina did
not have enough snow not to produce this
hazard.

e Avalanche is not included in the previous
Northern Piedmont Regional Hazard
Mitigation Plan

e There is no risk of avalanche events in
North Carolina.

e Drought is a normal part of virtually all
climatic regimes, including areas with high
and low average rainfall.

e Droughts are discussed in the NC State
Hazard Mitigation Plan.

e The NC State Hazard Mitigation Plan lists
drought as a top 5 hazard for the Mountain
2 Region, which includes Surry and Yadkin
Counties; Piedmont 3 Region, which
includes Caswell, Forsyth, Rockingham, and
Stokes Counties; and Piedmont 4 Region,
which includes Davie County.

e Drought is included in the previous
Northern Piedmont Regional Hazard
Mitigation Plan

e There are reports of drought conditions
in each of the last 14 years in the Northern
Piedmont Region, according to the North
Carolina Drought Monitor.

e Although hailstorms occur primarily in
the Midwestern states, they do occur in
every state on the mainland U.S. Most
inland regions experience hailstorms at
least two or more days each year.

e Hailstorm events are discussed in the
state plan under the severe thunderstorm
hazard.

e Hail is addressed under the severe
thunderstorm hazard in the previous
Northern Piedmont Regional Hazard
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Was this hazard
identified as a
significant
hazard to be
addressed in
the plan at this
time?

(Yes or No)

Natural
Hazards
Considered

Heat Wave YES

Hurricane and YES

Tropical Storm

How was this
determination made?

e Review of FEMA’s
Multi-Hazard
Identification and

Risk Assessment

e Review of the North
Carolina State Hazard
Mitigation Plan

e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

o Review of NOAA NCEI
Storm Events Database

o Review of FEMA's
Multi-Hazard
Identification and Risk
Assessment

e Review of the NC State
Hazard Mitigation Plan
e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

o Analysis of NOAA
historical tropical
cyclone tracks and
National Hurricane
Center Website

o Review of NOAA NCEI
Storm Events Database

Why was this determination made?

Mitigation Plan Given the frequency of
the event, individual analysis is warranted.
o NCEI reports 670 hailstorm events (0.45-
inch size hail to 3.0 inches) for the
Northern Piedmont Region since 1955. For
these events, there was over $1.1 million
(2019 dollars) in property damages
reported.

e Many areas of the United States are
susceptible to heat waves, including North
Carolina.

e The NC State Hazard Mitigation Plan does
not include Heat Wave as a top 5 hazard
for the Mountain 2 Region,

which includes Surry and Yadkin Counties;
Piedmont 3 Region, which

includes Caswell, Forsyth, Rockingham, and
Stokes Counties; and Piedmont 4

Region, which includes Davie County.

e The NC State Hazard Mitigation Plan
reports the Piedmont Region as having
moderate vulnerability to heat wave
compared to the state.

e Heat wave is included in the previous
Northern Piedmont hazard mitigation plan
in tandem with the drought hazard.

e The Atlantic and Gulf regions are most
prone to landfall by hurricanes and tropical
storms.

e Hurricane and tropical storm events are
discussed in the state plan and are listed as
a top 5 hazard in the Mountain 2 Region,
which includes Surry and Yadkin Counties,
and as the top hazard in the Piedmont 3
Region, which includes Caswell, Forsyth,
Rockingham, and Stokes Counties, and
Piedmont 4 Region, which includes Davie
County.

e Hurricane and tropical storm was
addressed in the previous Northern
Piedmont plan.

o NOAA historical records indicate 29
hurricanes or tropical storms have come
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Was this hazard
identified as a
significant
hazard to be
addressed in
the plan at this
time?

(Yes or No)

Natural
Hazards
Considered

Lightning YES (Assessed
under
Tornadoes/
Thunderstorms)
Nor’Easter NO

How was this
determination made?

o Review of historical
presidential disaster
declarations

e FEMA Hazus-MH storm
return periods

e Review of FEMA’s
Multi-Hazard
Identification and

Risk Assessment

o Review of the NC State
Hazard Mitigation Plan
e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

o Review of NOAA NCEI
Storm Events Database
e Review of Vaisala’s
NLDN Lightning Flash
Density Map

e Review of the NC State
Hazard Mitigation

Plan

e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

o Review of NOAA

NCEI Storm Events
Database

Why was this determination made?

within 75 miles of the Northern Piedmont
Region since 1859.

o NCEIl reports 13 hurricane or tropical
storm events since 1996 for the Northern
Piedmont Region.

e 6 out of 15 disaster declarations in the
Northern Piedmont Region are directly
related to hurricane and tropical storm
events.

e The central region of the Florida has the
highest density of lightning strikes in the
mainland U.S.; however, lightning events
are experienced in nearly every region.

e Lightning events are discussed in the
state plan as part of the severe
thunderstorm hazard.

e Although lightning is addressed under the
severe thunderstorm hazard in the
previous regional hazard mitigation plan,
given the damage and reported death and
injuries, individual analysis is warranted.

o NCEIl reports 43 lightning events for the
Northern Piedmont Region since 1994.
These events have resulted in 10 recorded
injuries and over $6 million (2019 dollars)
in property damage.

e According to Vaisala’s U.S. National
Lightning Detection Network, the Northern
Piedmont Region is located in an area that
experienced an average of 3 to 4 lightning
flashes per square kilometer per year
between 1997 and 2010.

o Nor’easters are discussed in the state
plan. The Mountain Region, which includes
Surry and Yadkin Counties, and the
Piedmont Region, which includes Caswell,
Davie, Forsyth, Rockingham, and Stokes
Counties, have relatively low vulnerability
compared to the state.

o Nor’easter was not included the previous
Northern Piedmont Regional Hazard
Mitigation Plan.

o NCEI does not report any nor’easter
activity for the Northern Piedmont Region.

Northern Piedmont Regional Hazard Mitigation Plan

FINAL - June 2020

4:7



SECTION 4: HAZARD IDENTIFICATION

Was this hazard
identified as a
significant
hazard to be
addressed in
the plan at this
time?

(Yes or No)

Natural
Hazards
Considered

How was this
determination made?

YES e Review of FEMA’s
Multi-Hazard
Identification and

Risk Assessment

e Review of the NC State
Hazard Mitigation Plan

e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

e Review of NOAA NCEI
Storm Events Database
o Review of historical
presidential disaster
declarations.

Tornadoes/
Thunderstorm

e Review of FEMA’s
Multi-Hazard
Identification and

Risk Assessment

o Review of the NC State
Hazard Mitigation Plan

e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

o Review of NOAA NCEI
Storm Events Database
e Review of historical
presidential disaster
declarations.

Severe
Thunderstorm

YES (Assessed
under
Tornadoes/
Thunderstorms)

Why was this determination made?

However, nor’easters may have affected
the region as severe winter storms. In this
case, the activity would be reported under
winter storm events.

e From 1953 to 1993, North Carolina
averaged 10 to 25 tornadoes per year.

e Tornado events are discussed in the NC
State Hazard Mitigation Plan. The
Piedmont Region, which includes Caswell,
Davie, Forsyth, Rockingham, and Stokes
Counties, is one of the regions with the
highest vulnerability in the state.

e Tornado events were addressed in the
previous Northern Piedmont Regional
Hazard Mitigation Plan.

o NCEIC reports 65 tornado events in
Northern Piedmont Region counties since
1952. These events have resulted in 2
deaths, 115 injuries, and over $259 million
(2019 dollars) in property damage with the
most severe being an F3.

e 3 of the region’s 15 disaster declarations
were directly related to tornado events.

e Over 100,000 thunderstorms are
estimated to occur each year on the U.S.
mainland, and they are experienced in
nearly every region.

e Severe thunderstorm events are
discussed in the NC State Hazard Mitigation
Plan and are identified as a top 5 hazard for
the Mountain 2 Region, which includes
Surry and Yadkin Counties; Piedmont 3
Region, which includes Caswell, Forsyth,
Rockingham, and Stokes Counties; and
Piedmont 4 Region, which includes Davie
County.

e Severe storm events were addressed in
the previous Northern Piedmont Regional
Hazard Mitigation Plan.

o NCEl reports 1,714 thunderstorm/high
wind events in the Northern Piedmont
Region counties since 1958. These events
have resulted in 1 death, 14 injuries, and
$11 million in property damage.

Northern Piedmont Regional Hazard Mitigation Plan
FINAL - June 2020

4:8



SECTION 4: HAZARD IDENTIFICATION

Was this hazard
identified as a
significant
hazard to be
addressed in
the plan at this
time?

(Yes or No)

Natural
Hazards
Considered

How was this
determination made?

YES o Review of FEMA's
Multi-Hazard
Identification and

Risk Assessment

e Review of the NC State
Hazard Mitigation

Plan

e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

e Review of NOAA

NCEI Storm Events
Database

o Review of historical
presidential disaster
declarations.

Severe Winter
Weather

GEOLOGIC HAZARDS

Earthquake YES e Review of FEMA’s
Multi-Hazard
Identification and

Risk Assessment

e Review of the NC State
Hazard Mitigation Plan
e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

o Review of the National
Geophysical Data Center
e USGS Earthquake
Hazards Program
website

Why was this determination made?

e 4 of the region’s 15 disaster declarations
were directly related to severe storm
events.

o Winter storms affect every state in the
continental U.S. and Alaska.

e Severe winter storms, including snow
storms and ice storms, are discussed in
the state plan. They are listed as a top 5
hazard in the Mountain 2 Region, which
includes Surry and Yadkin Counties;
Piedmont 3 Region, which includes Caswell,
Forsyth, Rockingham, and Stokes Counties;
and Piedmont 4 Region, which includes
Davie County.

e Winter storm events were addressed in
the previous Northern Piedmont Regional
Hazard Mitigation Plan.

o NCEI reports that the Northern Piedmont
counties have been affected by 136 winter
storm events since 1993. These events
resulted in $650 thousand in damages. 2
deaths and 10 additional injuries were
reported with these events, but they may
have occurred outside of the study region.
e 6 of the region’s 15 disaster declarations
were directly related to winter storm
events.

o Although the zone of greatest seismic
activity in the United States is along the
Pacific Coast, eastern regions have
experienced significant earthquakes.

e Earthquake events are discussed in the
state plan and two of the participating
Northern Piedmont counties (Surry and
Yadkin) are in the region with the highest
vulnerability to an earthquake event in the
state.

e Earthquakes have occurred in and around
the State of North Carolina in the past. The
state is affected by the Charleston and the
New Madrid (near Missouri) Fault lines
which have generated a magnitude 8.0
earthquake in the last 200 years.
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Was this hazard
identified as a
significant
hazard to be
addressed in
the plan at this
time?

(Yes or No)

Natural
Hazards
Considered

How was this
determination made?

e Review of FEMA’s
Multi-Hazard
Identification and Risk
Assessment

e Review of the NC State
Hazard Mitigation Plan
e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

e Review of USDA Soil
Conservation Service’s
Soil Survey

Expansive Soils NO

YES o Review of FEMA's
Multi-Hazard
Identification and Risk
Assessment

o Review of the NC State
Hazard Mitigation Plan
e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

e Review of USGS

Geological
(Landslides,
Sinkholes,
Erosion)

Why was this determination made?

e The previous regional hazard mitigation
plan addresses earthquake.

e 48 events are known to have occurred in
the region according to the National
Geophysical Data Center. The greatest
MMI reported was a 6.

e According to USGS seismic hazard maps,
the peak ground acceleration (PGA) with a
10% probability of exceedance in 50 years
for the Northern Piedmont Region is
approximately 2 to 4%g. FEMA
recommends that earthquakes be further
evaluated for mitigation purposes in areas
with a PGA of 3%g or more.

o The effects of expansive soils are most
prevalent in parts of the Southern, Central,
and Western U.S.

e Expansive soils are identified in the state
plan and are not included as a top 5 hazard
in the Mountain 2 Region, which includes
Surry and Yadkin Counties, or Piedmont 3
Region, which includes Caswell, Forsyth,
Rockingham, and Stokes Counties.
Expansive soils are identified as a top 5
hazard in the Piedmont 4 Region, which
only includes Davie County.

e The previous Northern Piedmont
Regional Hazard Mitigation Plan did not
identify expansive soils.

e According to FEMA and USDA sources,
the Northern Piedmont Region is located in
an area that has “little or no” clay swelling
potential.

e Landslides occur in every state in the U.S,
and they are most common in the coastal
ranges of California, the Colorado Plateau,
the Rocky Mountains, and the Appalachian
Mountains.

e Landslide/debris flow events are
discussed in the state plan and are listed as
a top 5 hazard for the Mountain 2 Region,
which includes Surry and Yadkin Counties.
Additionally, the Mountain Region has the
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Was this hazard
identified as a
significant
hazard to be
addressed in
the plan at this
time?

(Yes or No)

Natural
Hazards
Considered

How was this
determination made?

Landslide Incidence and
Susceptibility Hazard
Map

e Review of the North
Carolina Geological
Survey database of
historic landslides

Land Subsidence NO e Review of FEMA’s
Multi-Hazard
Identification and

Risk Assessment

e Review of the NC State
Hazard Mitigation

Plan

e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

e Review of FEMA’s
Multi-Hazard
Identification and

Risk Assessment

e Review of the NC State
Hazard Mitigation

Plan

e Review of the previous
Northern Piedmont
Regional Hazard

Tsunami NO

Why was this determination made?

highest vulnerability compared to the rest
of the state.

e The previous Northern Piedmont Hazard
Mitigation Plan addresses landslides.

e USGS landslide hazard maps indicate
“high susceptibility” and “moderate
susceptibility” is found throughout the
Northern Piedmont Region. Additionally,
there is “moderate incidence” (more than
1.5-15% of the area is involved in
landsliding) in portions of all the Northern
Piedmont counties except Davie County.

e Data provided by NCGS do not indicate
any recorded landslide events in the
Northern Piedmont Region but data is still
being collected and compiled.

e Land subsidence affects at least 45 states,
including North Carolina. However,
because of the broad range of causes and
impacts, there has been limited national
focus on this hazard.

e The state plan delineates certain areas
that are susceptible to land subsidence
hazards in North Carolina; however, the
Mountain Region, which includes Surry and
Yadkin Counties, has zero vulnerability and
the Piedmont Region, which includes
Caswell, Davie, Forsyth, Rockingham, and
Stokes Counties, has relatively low
vulnerability compared to the state.

e The previous Northern Piedmont
Regional Hazard Mitigation Plan does not
identify land subsidence as a potential
hazard.

o No record exists of a catastrophic Atlantic
basin tsunami impacting the mid-Atlantic
coast of the United States.

e Tsunami inundation zone maps are not
available for communities located along
the U.S. East Coast.

e Tsunamis are discussed in the state plan
and described as a “greater” hazard for the
state. However, the Mountain Region,
which includes Surry and Yadkin Counties,
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SECTION 4: HAZARD IDENTIFICATION

Was this hazard
identified as a
significant
hazard to be
addressed in
the plan at this
time?

(Yes or No)

Natural
Hazards
Considered

Volcano NO

HYDROLOGIC HAZARDS

Dam Failure YES
Erosion YES
(Referenced in
Geological
Hazards)

How was this
determination made?

Mitigation Plan

e Review of FEMA
“How-to” mitigation
planning guidance
(Publication 386-2,
“Understanding
Your Risks —
Identifying Hazards
and Estimating
Losses).

e Review of FEMA’s
Multi-Hazard
Identification and

Risk Assessment

e Review of the NC State
Hazard Mitigation

Plan

e Review of USGS
Volcano Hazards
Program website

e Review of FEMA’s
Multi-Hazard
Identification and

Risk Assessment

o Review of the NC State
Hazard Mitigation

Plan

o Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

e Review of North
Carolina Dam Safety
Program’s NC Dam
Inventory as of 11/20/19
o Review of the NC State
Hazard Mitigation

Plan

e Review of the previous
Northern Piedmont

Why was this determination made?

and the Piedmont Region, which includes
Caswell, Davie, Forsyth, Rockingham, and
Stokes Counties, scored a zero for tsunami
hazard risk.

e Tsunami was not addressed as a hazard
in the previous Northern Piedmont
Regional Hazard Mitigation Plan.

o FEMA mitigation planning guidance
suggests that locations along the U.S. East
Coast have a relatively low tsunami risk
and need not conduct a tsunami risk
assessment at this time.

e More than 65 potentially active
volcanoes exist in the United States and
most are located in Alaska. The Western
states and Hawaii are also potentially
affected by volcanic hazards.

e There are no active volcanoes in North
Carolina.

e There has not been a volcanic eruption in
North Carolina in over 1 million years.

e No volcanoes are located near the
Northern Piedmont Region.

e Dam failure is identified as a hazard in
the State Plan.

e The previous Northern Piedmont
Regional Hazard Mitigation Plan identified
dam failure as a hazard.

e Per the NC Dam Inventory, there are 145
high hazard dams in the planning region.
(High hazard is defined as “where failure
will likely cause loss of life or serious
damage to homes, industrial and
commercial buildings, important public
utilities, primary highways, or major
railroads.”)

e Coastal erosion is discussed in the state
plan but only for coastal areas (there is no
discussion of riverine erosion). The
Northern Piedmont is not located in a
coastal area.
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SECTION 4: HAZARD IDENTIFICATION

Was this hazard
identified as a
significant
hazard to be How was this
addressed in determination made?
the plan at this
time?
(Yes or No)

Natural
Hazards
Considered

Regional Hazard
Mitigation Plan

Flooding YES o Review of FEMA's
Multi-Hazard
Identification and Risk
Assessment
o Review of the NC State
Hazard Mitigation
Plan
e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan
o Review of NOAA NCEI
Storm Events Database
e Review of historical
disaster declarations
e Review of FEMA
DFIRM data
e Review of FEMA’s
NFIP Community
Status Book and
Community Rating
System (CRS)

Storm Surge NO e Review of FEMA's
Multi-Hazard
Identification and
Risk Assessment
o Review of the NC State
Hazard Mitigation
Plan
e Review of the previous
Northern Piedmont
Regional Hazard

Why was this determination made?

e Riverine erosion is discussed in the
previous Northern Piedmont Regional
Hazard Mitigation Plan.

e Although erosion was not previously
identified as a top hazard, it remains a
natural, dynamic, and continuous process
in the Northern Piedmont Region that
warrants inclusion as a potential hazard.

e Floods occur in all 50 states and in the
U.S. territories.

e The flood hazard is thoroughly discussed
in the state plan. The Northern Piedmont
Region was found to have relatively
moderate vulnerability compared to the
state.

e The previous regional hazard mitigation
plan addresses flood as a hazard.

o NCEl reports that the Northern Piedmont
Region counties have been affected by 87
flood events since 1993. These events
resulted in an estimated $1.7 million in
property damages.

e 3 of the 15 Presidential Disaster
Declarations were flood-related and an
additional 6 were hurricane or tropical
storm-related which caused flooding
issues.

® 6.5% of the Northern Piedmont Region is
located in an identified floodplain (100- or
500-year).

e 31 of the 37 jurisdictions in the Northern
Piedmont Region participate in the NFIP,
and 2 jurisdictions currently participate in
the CRS.

e Given the inland location of the Northern
Piedmont Region, storm surge would not
affect the area.

e Storm surge is discussed in the state plan
under the hurricane hazard. The Mountain
Region, which includes Surry and Yadkin
Counties, and the Piedmont Region, which
includes Caswell, Davie, Forsyth,
Rockingham, and Stokes Counties, has zero
vulnerability to storm surge.
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SECTION 4: HAZARD IDENTIFICATION

Was this hazard
identified as a
significant
hazard to be
addressed in
the plan at this
time?

(Yes or No)

Natural
Hazards
Considered

How was this
determination made?

Mitigation Plan

e Review of NOAA
NCEI Storm Events
Database

OTHER HAZARDS

Wildfires YES e Review of FEMA’s
Multi-Hazard
Identification and Risk
Assessment

e Review of the NC State
Hazard Mitigation Plan
e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

e Review of Southern
Wildfire Risk Assessment
(SWRA) Data

e Review of the NC
Division of Forest
Resources website

e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

Hazardous YES

Substances

YES e Review of the NC State

Hazard Mitigation Plan.

Infectious
Disease
Fracking NO e Discussion with the
Regional Hazard
Mitigation Planning

Team.

TECHNOLOGICAL HAZARDS
Terrorism YES e Review of the NC State
Hazard Mitigation Plan
o Review of the previous
Regional hazard
mitigation plan

o Review of local

official knowledge

Why was this determination made?

e The previous regional hazard mitigation
plan does not include storm surge as a
potential hazard.

e No historical events were reported by
NCEI for the Northern Piedmont Region.

o Wildfires occur in virtually all parts of the
United States. Wildfire hazard risks will
increase as low-density development along
the urban/wildland interface increases.

o Wildfires are identified as a hazard in the
State Hazard Mitigation Plan.

e The previous regional hazard mitigation
plan addressed wildfire.

o A review of SWRA data indicates that
there are some areas of elevated concern
in the Northern Piedmont Region.

e According to the North Carolina Division
of Forest Resources, the Northern
Piedmont Region experiences an average
of 343 fires each year which burn a
combined average of 767 acres.

e The previous regional hazard mitigation
plan identifies hazardous substances as a
potential concern.

o This update assesses hazardous
materials, hazardous chemicals, and oil
spills under this hazard.

o Including infectious disease to be
consistent with the State Plan.

e Removing fracking from this plan update
because it has been identified by the
Regional Hazard Mitigation Planning Team
to no longer be a hazard of concern in the
region.

e The previous regional hazard mitigation
plan included terrorism as a hazard.
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SECTION 4: HAZARD IDENTIFICATION

Was this hazard
identified as a
significant

Natural hazard to be
Hazards .
) addressed in
Considered the plan at this
time?
(Yes or No)
Radiological YES
Emergency —
Fixed Nuclear
Facilities
Cyber YES
Electromagnetic YES

Pulse

How was this
determination made?

o Review of the NC State
Hazard Mitigation Plan
e Review of the previous
Northern Piedmont
Regional Hazard
Mitigation Plan

e Review of IAEA list of
fixed nuclear

power stations in

the United States

e Discussion with local
officials about location
of nuclear power
stations

o Review of NC State
Hazard Mitigation Plan

o Review of NC State
Hazard Mitigation Plan

Why was this determination made?

e The McGuire Nuclear Power Station is
located on Lake Norman within 50 miles of
the region.

o Nuclear Accident was identified has a
hazard in the previous regional hazard
mitigation plan.

e Nuclear events can sometimes be caused
by natural hazards and deserve some
attention in this plan due to some areas of
the region being located in the 50-mile
evacuation zone for the McGuire Nuclear
Power Station

e Changing future conditions encourage
the assessment of the possibility of a
cyber-attack with the increase in global
technology

e Changing future conditions encourage
the assessment of the possibility of an
electromagnetic pulse with the increase in
global technology
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SECTION 4: HAZARD IDENTIFICATION

4.5 HAZARD IDENTIFICATION RESULTS

Table 4.5 provides a summary of the hazard identification and evaluation process noting which
of the 27 initially identified hazards are considered significant enough for further evaluation through this
Plan’s risk assessment (marked with a “M”).

TABLE 4.5: SUMMARY RESULTS OF THE HAZARD IDENTIFICATION AND EVALUATION PROCESS

NATURAL HAZARDS TECHNOLOGICAL HAZARDS

Avalanche M Radiological Emergency — Fixed Nuclear Facilities
Drought M Terrorism

Hailstorm** M Cyber

Excessive Heat M Electromagnetic Pulse

Hurricane and Coastal Hazards OTHER HAZARDS

Flooding Hazardous Substances
Lightning** Wildfires
Nor’easter Infectious Disease
Tornadoes/Thunderstorms Fracking

Severe Winter Weather

Earthquakes

Dam Failures

Geological

Expansive Soils

Land Subsidence

Tsunami

Volcano

Storm Surge

Erosion

O

OO0O0O0O0ORRARRNERNONRNRNARANRDO

M = Hazard considered significant enough for further evaluation in the Northern Piedmont Region hazard risk
assessment.

* * = Hazard is assessed as a sub hazard under the Tornadoes/Thunderstorms hazard.
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SECTION 5
HAZARD PROFILES

This section includes detailed hazard profiles for each of the hazards identified in the previous section
(Hazard Identification) as significant enough for further evaluation in the Northern Piedmont Regional
Hazard Mitigation Plan. It contains the following subsections:

B 5.1 Overview B 5.11 Flooding

M 5.2 Study Area B 5.12 Wildfires

B 5.3 Drought B 5.13 Infectious Disease

B 5.4 Excessive Heat B 5.14 Hazardous Substances

B 5.5 Hurricane and Coastal Hazards B 5.15 Radiological Emergency — Fixed Nuclear Facilities
B 5.6 Tornadoes/Thunderstorms B 5.16 Terrorism

B 5.7 Severe Winter Weather B 5.17 Cyber

B 5.8 Earthquakes B 5.18 Electromagnetic Pulse

B 5.9 Geological Hazards B 5.19 Conclusions on Hazard Risk

B 5.10 Dam Failure B 5.20 Final Determinations

44 CFR Requirement

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

5.1 OVERVIEW

This section includes detailed hazard profiles for each of the hazards identified in the previous section
(Hazard Identification) as significant enough for further evaluation in the Northern Piedmont Region
hazard risk assessment by creating a hazard profile. Each hazard profile includes a general description of
the hazard, its location and extent, notable historical occurrences, and the probability of future
occurrences. Each profile also includes specific items noted by members of the Northern Piedmont
Regional Hazard Mitigation Planning Team as it relates to unique historical or anecdotal hazard
information for the counties in the Northern Piedmont Region, or a participating municipality within them.

After reviewing the list of assessed hazards from the previous update, the Northern Piedmont Regional
Planning Team moved to amend the hazards in order to be consistent with the State of North Carolina
Hazard Mitigation Plan. This required some of the hazard names to change and additional hazards were
included in the assessment.

The following hazards were identified:

Northern Piedmont Regional Hazard Mitigation Plan 5:1
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SECTION 5: HAZARD PROFILES

B Natural

B Other
[ ]

Drought

Excessive Heat

Hurricane and Coastal Hazards

Tornadoes/Thunderstorms (including hailstorms and lightning)
Severe Winter Weather

Earthquakes

Geological Hazards (including landslides, sinkholes, and erosion)
Dam Failure

Flooding

Wildfires
Infectious Disease

B Technological

Hazardous Substances

Radiological Emergency — Fixed Nuclear Facilities
Terrorism

Cyber

Electromagnetic Pulse

5.2 STUDY AREA

The Northern Piedmont Region includes seven counties: Caswell, Davie, Forsyth, Rockingham, Stokes,
Surry, and Yadkin. Table 5.1 provides a summary table of the participating jurisdictions within each
county. In addition, Figure 5.1 provides a base map, for reference, of the Northern Piedmont Region.

TABLE 5.1: PARTICIPATING JURISDICTIONS IN THE NORTHERN PIEDMONT

REGIONAL HAZARD MITIGATION PLAN

Caswell County

Milton Yanceyville
Bermuda Run Mocksville
Cooleemee

Forsyth County

Bethania Rural Hall
Clemmons Tobaccoville
Kernersville Walkertown

Lewisville Winston-Salem

Rockingham County

Eden Reidsville
Madison Stoneville
Mayodan Wentworth

Stokes County

Northern Piedmont Regional Hazard Mitigation Plan 5:2
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Danbury Walnut Cove
King

Dobson Mount Airy
Elkin Pilot Mountain

Boonville Jonesville

East Bend Yadkinville

FIGURE 5.1: NORTHERN PIEDMONT REGION BASE MAP
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SECTION 5: HAZARD PROFILES

Table 5.2 lists each significant hazard for the Northern Piedmont Region and identifies whether or

not it has been determined to be a specific hazard of concern for the twenty-nine municipal jurisdictions
and each of the three county’s unincorporated areas. This is the based on the best available data and
information from the Northern Piedmont Regional Hazard Mitigation Council. (e = hazard of concern)

TABLE 5.2 SUMMARY OF IDENTIFIED HAZARD EVENTS
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©
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©
o
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f=
©
=
e
f=
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I

Tornadoes/Thunderstorms
Severe Winter Weather
Hazardous Substances
Radiological Emergency
Electromagnetic Pulse

Excessive Heat
Earthquakes
Geological

Dam Failure
Flooding
Wildfires
Infectious Disease
Terrorism

Caswell County

Milton . ° ° . . ° ° . . ° ° . . ° ° .
Yanceyville ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
Unincorporated Area ° ° ° ° ° . ° ° ° ° ° ° ° ° ° .
Davie County
Bermuda Run . ° ° . . ° ° . . ° ° . . ° ° .
Cooleemee . ° ° . . ° ° . . ° ° . . ° ° .
Mocksville ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
Unincorporated Area ° ° ° ° ° . ° ° ° ° ° ° ° ° ° .
Forsyth County
Bethania . ° ° . . ° ° . . ° ° . . ° ° .
Clemmons . ° ° . . ° ° . . ° ° . . ° ° .
Kernersville . . . . . . . . . . . . . . . .
Lewisville . . . . . . . . . . . . . . . .
Rural Hall . . . . . . . . . . . . . . . .
Tobaccoville . . . . . . . . . . . . . . . .
Walkertown . . . . . . . . . . . . . . . .
Winston-Salem . . . . . . . . . . . . . . . .
Unincorporated Area ° o o . . o o . . ° ° ° . ° ° °
Rockingham County
Eden . ° ° . . ° ° . . ° ° . . ° ° .
Madison . ° ° . . ° ° . . ° ° . . ° ° .
Mayodan ) ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
Reidsville . . . . . . . . . . . . . . . .
Stoneville . . . . . . . . . . . . . . . .
Wentworth . . . . . . . . . . . . . . . .
Unincorporated Area ° o o . . o o . . ° ° ° . ° ° °
Stokes County
Danbury . ° ° . . ° ° . . ° ° . . ° ° .
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TECHNOLOGICAL
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Unincorporated Area
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Unincorporated Area
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Jonesville
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SECTION 5: HAZARD PROFILES

Natural Hazards

5.3 DROUGHT

5.3.1 Background and Description

Drought is a normal part of virtually all climatic regions, including areas with high and low average rainfall.
Drought is the consequence of a natural reduction in the amount of precipitation expected over an
extended period of time, usually a season or more in length. High temperatures, high winds, and low
humidity can exacerbate drought conditions. In addition, human actions and demands for water resources
can hasten drought-related impacts. Drought may also lead to more severe wildfires.

Droughts are typically classified into one of four types: 1) meteorological, 2) hydrologic, 3) agricultural, or
4) socioeconomic. Table 5.3 presents definitions for these types of drought.

TABLE 5.3 DROUGHT CLASSIFICATION DEFINITIONS

The degree of dryness or departure of actual precipitation from an expected

Meteorological Drought )
average or normal amount based on monthly, seasonal, or annual time scales.

. The effects of precipitation shortfalls on stream flows and reservoir, lake, and
Hydrologic Drought

groundwater levels.
Agricultural Drought Soil moisture deficiencies relative to water demands of plant life, usually crops.

The effect of demands for water exceeding the supply as a result of a weather-
related supply shortfall.

Socioeconomic Drought

Source: Multi-Hazard Identification and Risk Assessment: A Cornerstone of the National Mitigation Strategy, FEMA

Droughts are slow-onset hazards, but, over time, can have very damaging affects to crops, municipal water
supplies, recreational uses, and wildlife. If drought conditions extend over a number of years, the direct
and indirect economic impact can be significant.

The Palmer Drought Severity Index (PDSI) is based on observed drought conditions and range from -0.5
(incipient dry spell) to -4.0 (extreme drought). Evident in Figure 5.2, the Palmer Drought Severity Index
Summary Map for the United Stated, drought affects most areas of the United States, but is less severe in
the Eastern United States.
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FIGURE 5.2: PALMER DROUGHT SEVERITY INDEX SUMMARY MAP

Palmer Drought Severity Index

1895-1995
Percent of time in severe and extreme drought

% of time PDSI < .3
I Less than 5%
[ 5% to9.9%

[ 10% 1o 12.9%

I 155 0 200%

. 20% or greater

Source: National Drought Mitigation Center

The figure above is the most updated version of the Palmer Drought Severity Index; however, the US
Drought Monitor is updated on a weekly basis. An archived map from the summer of 2018 can be seen

below in Figure 5.3 to reflect more current drought conditions in the US.

FIGURE 5.3: US DROUGHT MONITOR
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5.3.2 Location and Spatial Extent

Drought typically covers a large area and cannot be confined to any geographic or political boundaries.
According to the Palmer Drought Severity Index (Figure 5.2), west-central North Carolina has a relatively
low risk for drought hazard. However, local areas may experience much more severe and/or frequent
drought events than what is represented on the Palmer Drought Severity Index map. Furthermore, it is
assumed that the Northern Piedmont Region would be uniformly exposed to drought, making the spatial
extent potentially widespread. It is also notable that drought conditions typically do not cause significant
damage to the built environment.

5.3.3 Historical Occurrences

Data from the North Carolina Drought Management Advisory Council and National Centers for
Environmental Information (NCEI) were used to ascertain historical drought events in the Northern
Piedmont Region. The North Carolina Drought Management Advisory Council reports data on North
Carolina drought conditions from 2000 to 2018 through the North Carolina Drought Monitor. It classifies
drought conditions by county on a scale of DO to D4:

Cscole | Descrption | s

- Short-term dryness slowing planting, growth of crops
DO Abnormally Dry - Some lingering water deficits

- Pastures or crops not fully recovered

- Some damage to crops, pastures
D1 Moderate Drought - Some water shortages developing

- Voluntary water-use restrictions requested

- Crop or pasture loss likely
D2 Severe Drought - Water shortages common

- Water restrictions imposed

- Major crop/pasture losses
- Widespread water shortages or restrictions

D3 Extreme Drought

- Exceptional and widespread crop/pasture losses
- Shortages of water creating water emergencies

According to the North Carolina Drought Monitor, all of the counties in the Northern Piedmont Region
has had drought occurrences in each of the last twenty years (2000-2019) (Table 5.4). It should be noted
that the North Carolina Drought Monitor also estimates what percentage of the county is in each
classification of drought severity. For example, the most severe classification reported may be
exceptional, but a majority of the county may actually be in a less severe condition.

TABLE 5.4: SUMMARY OF DROUGHT OCCURRENCES

Number Years with Drought Number Years with Exceptional
Occurrences Drought Occurrences

Caswell County 20 2
Davie County 19 2
Forsyth County 19 2
Rockingham County 20 1
Stokes County 19 1
Surry County 19 1
Northern Piedmont Regional Hazard Mitigation Plan 5:8
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Number Years with Drought Number Years with Exceptional
| wew | P e
Yadkin County 19 2
Source: North Carolina Drought Monitor (through August 2019)

5.3.4 Probability of Future Occurrences

Based on historical occurrence information, it is assumed that all of the Northern Piedmont Region has a
probability level of likely (10 to 100 percent annual probability) for future drought events. This hazard may
vary slightly by location but each area has an equal probability of experiencing a drought. While reports
indicate that there is a much lower probability for extreme, long-lasting drought conditions, NOAA also
predicts that central North Carolina to have areas of persistent drought and further drought
development?.

1 u.s. Seasonal Drought Outlook. National Weather Service Climate Prediction Center.
http://www.cpc.ncep.noaa.gov/products/expert_assessment/sdo_summary.php
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5.4 EXCESSIVE HEAT

5.4.1 Background and Description

Excessive heat, like drought, poses little risk to property. However, excessive heat can have devastating
effects on health. Excessive heat can often be referred to as “extreme heat” or a “heat wave.” According
to the National Weather Service, there is no universal definition for a heat wave, but the standard U.S.
definition is any event lasting at least three days where temperatures reach ninety degrees Fahrenheit or
higher. However, it may also be defined as an event at least three days long where temperatures are ten
degrees greater than the normal temperature for the affected area. Heat waves are typically accompanied
by humidity but may also be very dry. These conditions can pose serious health threats causing an average
of 1,500 deaths each summer in the United States?.

According to the National Oceanic and Atmospheric Administration, heat is the number one weather-
related killer among natural hazards, followed by frigid winter temperatures®. The National Weather
Service devised the Heat Index as a mechanism to better inform the public of heat dangers. The Heat
Index Chart, shown in Figure 5.4, uses air temperature and humidity to determine the heat index or
apparent temperature. Table 5.5 shows the dangers associated with different heat index temperatures.
Some populations, such as the elderly and young, are more susceptible to heat danger than other
segments of the population.

FIGURE 5.4: NWS HEAT INDEX CHART

Temperature (°F)
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Caution Extreme Caution Danger - Extreme Danger

Relative Humidity (%)

Source: NOAA, National Weather Service

2 http://www.noaawatch.gov/themes/heat.php
3 https://www.NCEl.noaa.gov/sotc/drought/201802#det-pdi
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TABLE 5.5: HEAT DISORDERS ASSOCIATED WITH HEAT INDEX TEMPERATURE

Heat Index Temperature o .
(Fahrenheit) Description of Risks

80°- 90° Fatigue possible with prolonged exposure and/or physical activity
o o Sunstroke, heat cramps, and heat exhaustion possible with prolonged exposure
90°- 105 . -
and/or physical activity
105°- 130° Sunstroke, heat cramps, and heat exhaustion likely, and heatstroke possible with

prolonged exposure and/or physical activity

130° or higher Heatstroke or sunstroke is highly likely with continued exposure

Source: National Weather Service, NOAA

In addition, NOAA has seventeen metropolitan areas participating in the Heat Health Watch/Warning
System in order to better inform and warn the public of heat dangers. A Heat Health Watch is issued when
conditions are favorable for an excessive heat event in the next 12 to 48 hours. A Heat Warning is issued
when an excessive heat event is expected in the next 36 hours. Furthermore, a warning is issued when
the conditions are occurring, imminent, or have a high likelihood of occurrence. Urban areas participate
in the Heat Health Watch/Warning System because urban areas are at greater risk to heat affects.
Stagnant atmospheric conditions trap pollutants, thus adding unhealthy air to excessively hot
temperatures. In addition, the “urban heat island effect” can produce significantly higher nighttime
temperatures because asphalt and concrete (which store heat longer) gradually release heat at night.

5.4.2 Location and Spatial Extent

Excessive heat typically impacts a large area and cannot be confined to any geographic or political
boundaries. The entire Northern Piedmont Region is susceptible to extreme heat conditions.

5.4.3 Historical Occurrences

Data from the National Centers for Environmental Information was used to determine historical excessive
heat and heat wave events in the Northern Piedmont Region. Only four events were recorded (2 for Davie
County and 1 each for Forsyth and Yadkin Counites).

In addition, information from the State Climate Office of North Carolina was reviewed to obtain
historical temperatures in the region. Temperature information was reported since 1890. The recorded
maximum for each county can be found below in Table 5.6.

TABLE 5.6: HIGHEST RECORDED TEMPERATURE
T on | Date | Temperature (') |

Caswell County 7/8/1977 104
Davie County 8/10/2007 103
Forsyth County 6/26/1952 104
Rockingham County 7/14/1954 108
Stokes County 8/21/1983 103
Surry County 7/14/1954 105
Yadkin County 7/7/1977 105
Northern Piedmont Regional Maximum — 108
Northern Piedmont Regional Hazard Mitigation Plan 5:11
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Source: State Climate Office of North Carolina

The State Climate Office also reports average maximum temperatures in various locations in the region.
The most centralized location is in Danbury (Stokes County). Table 5.7 shows the average maximum
temperatures from 1971 to 2000 at the Danbury observation station which can be used as a general
comparison for the region.

TABLE 5.7: AVERAGE MAXIMUM TEMPERATURE IN DANBURRY, STOKES COUNTY

| Month | san | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec |
Avg.

Max 47.7 51.8 60.1 70.2 77.0 84.2 88.2 86.9 80.9 71.4 61.5 51.6
(°F)

Source: State Climate Office of North Carolina

5.4.4 Probability of Future Occurrences

Based on historical occurrence information, it is assumed that all of the Northern Piedmont Region has a
probability level of possible (1 to 10 percent annual probability) for future extreme heat events to impact
the region.
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5.5 HURRICANE AND COASTAL HAZARDS

5.5.1 Background and Description

Hurricanes and coastal hazards are classified as cyclones and defined as any closed circulation
developing around a low-pressure center in which the winds rotate counter-clockwise in the Northern
Hemisphere (or clockwise in the Southern Hemisphere) and whose diameter averages 10 to 30 miles
across. A tropical cyclone refers to any such circulation that develops over tropical waters. Tropical
cyclones act as a “safety-valve,” limiting the continued build-up of heat and energy in tropical regions by
maintaining the atmospheric heat and moisture balance between the tropics and the pole-ward
latitudes. The primary damaging forces associated with these storms are high-level sustained winds,
heavy precipitation, and tornadoes.

The key energy source for a tropical cyclone is the release of latent heat from the condensation of warm
water. Their formation requires a low-pressure disturbance, warm sea surface temperature, rotational
force from the spinning of the earth, and the absence of wind shear in the lowest 50,000 feet of the
atmosphere. The majority of hurricanes and tropical storms form in the Atlantic Ocean, Caribbean Sea,
and Gulf of Mexico during the official Atlantic hurricane season, which encompasses the months of June
through November. The peak of the Atlantic hurricane season is in early to mid-September and the
average number of storms that reach hurricane intensity per year in the Atlantic basin is about six.

As an incipient hurricane develops, barometric pressure (measured in millibars or inches) at its center
falls and winds increase. If the atmospheric and oceanic conditions are favorable, it can intensify into a
tropical depression. When maximum sustained winds reach or exceed 39 miles per hour, the system is
designated a tropical storm, given a name, and is closely monitored by the National Hurricane Center in
Miami, Florida. When sustained winds reach or exceed 74 miles per hour the storm is deemed a
hurricane. Hurricane intensity is further classified by the Saffir-Simpson Scale (Table 5.8), which rates
hurricane intensity on a scale of 1 to 5, with 5 being the most intense.

TABLE 5.8: SAFFIR-SIMPSON SCALE

Categor Maximum Sustained Minimum Surface
il Wind Speed (MPH) Pressure (Millibars)

1 74-95 Greater than 980
2 96-110 979-965
3 111-129 964-945

157 + Less than 920

Source: National Hurricane Center (2018)

The Saffir-Simpson Scale categorizes hurricane intensity linearly based upon maximum sustained winds
and barometric pressure, which are combined to estimate potential damage. Categories 3, 4, and 5 are
classified as “major” hurricanes and, while hurricanes within this range comprise only 20 percent of total
tropical cyclone landfalls, they account for over 70 percent of the damage in the United States. Table
5.9 describes the damage that could be expected for each category of hurricane. Damage during
hurricanes may also result from spawned tornadoes, storm surge, and inland flooding associated with
heavy rainfall that usually accompanies these storms.
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TABLE 5.9: HURRICANE DAMAGE CLASSIFICATIONS

Ph
Category Damage Level Description of Damages Exarcr,lt;:,le

No real damage to building structures. Damage primarily to
1 MINIMAL unanchored mobile homes, shrubbery, and trees. Also, some
coastal flooding and minor pier damage.

Some roofing material, door, and window damage.

Considerable damage to vegetation, mobile homes, etc.

Flooding damages piers and small craft in unprotected

moorings may break their moorings.

Some structural damage to small residences and utility

buildings, with a minor amount of curtainwall failures.

3 EXTENSIVE Mobile homes are destroyed. Flooding near the coast
destroys smaller structures, with larger structures damaged
by floating debris. Terrain may be flooded well inland.

2 MODERATE

More extensive curtainwall failures with some complete roof
EXTREME structure failure on small residences. Major erosion of beach
areas. Terrain may be flooded well inland.

Complete roof failure on many residences and industrial

buildings. Some complete building failures with small utility
CATASTROPHIC  buildings blown over or away. Flooding causes major

damage to lower floors of all structures near the shoreline.

Massive evacuation of residential areas may be required.
Source: National Hurricane Center; Federal Emergency Management Agency

5.5.2 Location and Spatial Extent

Hurricanes, coastal hazards, and tropical storms threaten the entire Atlantic and Gulf seaboard of the
United States. While coastal areas are most directly exposed to the brunt of landfalling storms, their
impact is often felt hundreds of miles inland and they can affect the Northern Piedmont Region. All areas
in the Northern Piedmont Region are equally susceptible to hurricane and coastal hazards.

5.5.3 Historical Occurrences

According to the National Hurricane Center’s historical storm track records, 29 hurricane or tropical storm
tracks have passed within 75 miles of the Northern Piedmont Region since 18594, This includes 11 tropical
storms and 18 tropical depressions.

Of the recorded storm events, thirteen have traversed directly through the Northern Piedmont

Region as shown in Figure 5.5. Furthermore, Table 5.10 provides for each event the date of occurrence,
name (if applicable), maximum wind speed (as recorded within 75 miles of the Northern Piedmont Region)
and Category of the storm based on the Saffir-Simpson Scale.

4 These storm track statistics do not include extra-tropical storms. Though these related hazard events are less
severe in intensity, they may cause significant local impact in terms of rainfall and high winds.
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FIGURE 5.5: HISTORICAL HURRICANE STORM TRACKS WITHIN 75 MILES OF THE
NORTHERN PIEDMONT REGION

North Piedmont Region - Historical Hurricane Tracks
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Source: National Oceanic and Atmospheric Administration; National Hurricane Center

TABLE 5.10: HISTORICAL STORM TRACKS WITHIN 75 MILES OF THE
NORTHERN PIEDMONT REGION (1850-2018)
“Date of Occurrence | Storm Name | Maximum Wind Spee (knots) | Storm Category |
44

9/9/1854 NOT NAMED Tropical Storm (TS)
9/17/1859 NOT NAMED 35 Tropical Storm (TS)
10/4/1877 NOT NAMED 44 Tropical Storm (TS)
1878 NOT NAMED -- Tropical Depression (TD)
10/13/1885 NOT NAMED 35 Tropical Storm (TS)
Northern Piedmont Regional Hazard Mitigation Plan 5:15
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Date of Occurrence m Maximum Wlnd Speed (knots) Storm Category

6/22/1886
1886
10/20/1887
9/10/1888
9/24/1889
1891
10/4/1893
1896
7/13/1901
10/12/1902
9/17/1859
9/13/1878
10/13/1885
6/22/1886
9/10/1888
9/24/1889
8/29/1893
9/30/1896
10/12/1902
10/11/1905
8/31/1911
8/4/1915
9/23/1920
8/11/1928
8/15/1940
9/18/1945
8/31/1952
8/18/1955
8/31/1964
6/9/1968
9/16/1976
9/5/1979
7/25/1985
8/18/1985
9/6/1996
9/5/1999
7/3/2003
9/18/2003
9/18/2004
7/8/2005
8/27/2011
9/02/2016
10/11/2018

NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
NOT NAMED
ABLE
DIANE
CLEO
ABBY
SUBTROP 3
DAVID
BOB
DANNY
FRAN
DENNIS
BILL
ISABEL
IVAN
CINDY
IRENE
HERMINE
MICHAEL

Source: National Hurricane Center, NCEI

31
31
35
35
35

31
31
35
44
35
31
31
35
53
62
31
22
22
35
26
26
31
31
35
53
22
22
18
35
26
22
35
26
18

18
18
44

40

Tropical Depression (TD)
Tropical Depression (TD)
Tropical Depression (TD)
Tropical Depression (TD)
Tropical Storm (TS)
Tropical Storm (TS)
Tropical Storm (TS)
Tropical Depression (TD)
Tropical Depression (TD)
Tropical Depression (TD)
Tropical Storm
Tropical Storm
Tropical Storm
Tropical Depression
Tropical Depression
Tropical Storm
Tropical Storm
Tropical Storm
Tropical Depression
Tropical Depression
Tropical Depression
Tropical Storm
Tropical Depression
Tropical Depression
Tropical Depression
Tropical Depression
Tropical Storm
Tropical Storm
Tropical Depression
Tropical Depression
Tropical Depression
Tropical Storm
Tropical Depression
Tropical Depression
Tropical Storm
Tropical Depression
Tropical Depression
Tropical Storm
Tropical Depression
Tropical Depression
Tropical Storm
Tropical Storm
Tropical Storm
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The National Centers for Environmental Information reported four events associated with a hurricane or
tropical storm in the Northern Piedmont Region between 1950 and 2018. These storms were all classified
as hurricanes as they made landfall, but weakened to tropical storms by the time they reached the
Northern Piedmont Region. The storms resulted in over $800 thousand dollars of property damage within
the region and numerous trees and power lines were reported down across the region. Federal records
also indicate that six disaster declarations were made in 1989 (Hurricane Hugo), 1996 (Hurricane Fran),
1999 (Hurricane Floyd), 2004 (Hurricane Ivan), 2005 (Hurricane Katrina), and 2016 Hurricane Matthew for
the region®.

Flooding is generally the greatest hazard of concern with hurricane and tropical storm events in the
Northern Piedmont Region. However, winds can also be a concern in terms of damage to utilities,
buildings, and trees. Some anecdotal information is available for the major storms that have impacted
that area as found below:

Hurricane Isabel — September 18, 2003

As Hurricane Isabel weakened to a tropical storm, winds were sustained during the mid-afternoon and
early evening at up to 45 to 55 mph with gusts near 65 mph. This produced widespread wind damage with
numerous trees and power lines downed.

Hurricane Irene — August 27, 2011

The center of Irene made landfall along the Virginia coast but strong winds extended well west into the
North Carolina Piedmont generating gusts to at least 40 mph and bringing down some trees and large tree
branches. Danville ASOS (KDAN) just over the border from Caswell County had a wind gust to 44 mph
around 12 pm.

Tropical Storm Hermine — September 2, 2016

Tropical Storm Hermine tracked along the Southeast United States coastline and across coastal portions
of the Carolina's. Tropical Storm Hermine produced heavy rain across portions of central North Carolina.
However, due to dry antecedent conditions, no flooding occurred despite rainfall amounts of up to 3 to 5
inches across southeastern portions of central North Carolina. Given the rain and gusty winds associated
with Hermine there were numerous reports of trees down and wind damage and resultant power outages
in Forsyth county.

Tropical Storm Michael — October 10, 2018

Tropical Storm Michael moved through North Carolina on Thursday, October 11th. Michael brought heavy
rain and strong damaging winds to central North Carolina. While heavy rainfall of 3 to 6 inches produced
minor flash flooding across the area, it was high wind gusts of 40 to 60 mph that caused the biggest
problems, knocking down score of trees, leading to blocked roadways and thousands without power.

5.5.4 Probability of Future Occurrences

Given the inland location of the region, it is more likely to be affected by remnants of hurricane and
tropical storm systems (as opposed to a major hurricane) which may result in flooding or high winds. The
probability of being impacted is less than coastal areas, but still remains a real threat to the Northern
Piedmont Region due to induced events like flooding and landsliding. Based on historical evidence, the

5 Not all of the participating counties were declared disaster areas for these storms. A complete listing of historical disaster
declarations, including the affected counties, can be found in Section 4: Hazard Identification.
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probability level of future occurrence is possible (between 1 and 10 percent annual probability). Given the
regional nature of the hazard, all areas are equally exposed to this hazard. However, when the region is
impacted, the damage could be catastrophic, threatening lives and property throughout the planning
area.
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5.6 TORNADOES/THUNDERSTORMS

For the purposes of maintaining consistency with the State of North Carolina Hazard Mitigation Plan, this
section will assess tornadoes and thunderstorms, which also include high winds, hailstorms and lightning.

5.6.1 Background and Description

Tornadoes

A tornado is a violent windstorm characterized by a twisting, funnel-shaped cloud extending to the
ground. Tornadoes are most often generated by thunderstorm activity (but sometimes result from
hurricanes and other tropical storms) when cool, dry air intersects and overrides a layer of warm, moist
air forcing the warm air to rise rapidly. The damage caused by a tornado is a result of the high wind velocity
and wind-blown debris, also accompanied by lightning or large hail. According to the National Weather
Service, tornado wind speeds normally range from 40 miles per hour to more than 300 miles per hour.
The most violent tornadoes have rotating winds of 250 miles per hour or more and are capable of causing
extreme destruction and turning normally harmless objects into deadly missiles.

Each year, an average of over 1,200 tornadoes is reported nationwide, resulting in an average of 56 deaths
and 1,500 injuries®. According to the NOAA Storm Prediction Center (SPC), the highest concentration of
tornadoes in the United States has been in Oklahoma, Texas, Kansas, and Florida respectively. Although
the Great Plains region of the Central United States does favor the development of the largest and most
dangerous tornadoes (earning the designation of “tornado alley”), Florida experiences the greatest
number of tornadoes per square mile of all U.S. states (SPC, 2002). Figure 5.6 shows tornado activity in
the United States based on the number of recorded tornadoes per 10,000 square miles.

FIGURE 5.6: TORNADO ACTIVITY IN THE UNITED STATES
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Tornadoes are more likely to occur during the months of March through May and are most likely to form
in the late afternoon and early evening. Most tornadoes are a few dozen yards wide and touch down
briefly, but even small short-lived tornadoes can inflict tremendous damage. Highly destructive tornadoes
may carve out a path over a mile wide and several miles long.

The destruction caused by tornadoes ranges from light to inconceivable depending on the intensity, size,
and duration of the storm. Typically, tornadoes cause the greatest damage to structures of light
construction, including residential dwellings (particularly mobile homes). Tornadic magnitude is reported
according to the Fujita and Enhanced Fujita Scales. Tornado magnitudes prior to 2005 were determined
using the traditional version of the Fujita Scale (Table 5.11). Tornado magnitudes that were determined
in 2005 and later were determined using the Enhanced Fujita Scale (Table 5.12).

TABLE 5.11: THE FUJITA SCALE (EFFECTIVE PRIOR TO 2005)

F-Scale Intensity .
Wind Speed Type of Damage Done

FO Gale tornado
T
S
n e

Devastating
tornado

Incredible
tornado

Inconceivable
tornado

40-72 mph

73-112 mph

113-157 mph

158-206 mph

207-260 mph

261-318 mph

319-379 mph

Source: National Weather Service

Some damage to chimneys; breaks branches off trees; pushes over shallow-
rooted trees; damages sign boards.

The lower limit is the beginning of hurricane wind speed; peels surface off
roofs; mobile homes pushed off foundations or overturned; moving autos
pushed off the roads; attached garages may be destroyed.

Considerable damage. Roofs torn off frame houses; mobile homes demolished;
boxcars pushed over; large trees snapped or uprooted; light object missiles
generated.

Roof and some walls torn off well-constructed houses; trains overturned; most
trees in forest uprooted

Well-constructed houses leveled; structures with weak foundations blown off
some distance; cars thrown and large missiles generated.

Strong frame houses lifted off foundations and carried considerable distances
to disintegrate; automobile sized missiles fly through the air in excess of 100
meters; trees debarked; steel re-enforced concrete structures badly damaged.

These winds are very unlikely. The small area of damage they might produce
would probably not be recognizable along with the mess produced by F4 and
F5 wind that would surround the F6 winds. Missiles, such as cars and
refrigerators would do serious secondary damage that could not be directly
identified as F6 damage. If this level is ever achieved, evidence for it might only
be found in some manner of ground swirl pattern, for it may never be
identifiable through engineering studies
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TABLE 5.12 THE ENHANCED FUJITA SCALE (EFFECTIVE 2005 AND LATER)

EF-Scale Intensity 3 Second Gust Tvbe of Damage Done

Number Phrase (MPH) P &
0 Gale 65-85 Some damage to chimneys; breaks branc.hes off trees; pushes
over shallow-rooted trees; damages to sign boards.
The lower limit is the beginning of hurricane wind speed; peels
surface off roofs; mobile homes pushed off foundations or
overturned; moving autos pushed off the roads; attached
garages may be destroyed.
Considerable damage. Roofs torn off frame houses; mobile
homes demolished; boxcars pushed over; large trees snapped or

uprooted;
light object missiles generated.

1 Moderate 86-110

2 Significant 111-135

Roof and some walls torn off well-constructed houses; trains

3 Severe 136-165 .
overturned; most trees in forest uprooted.
Well-constructed houses leveled; structures with weak
foundations
blown off some distance; cars thrown and large missiles
generated.
Strong frame houses lifted off foundations and carried
considerable distances to disintegrate; automobile sized missiles
Incredible Over 200 fly through the

air in excess of 100 meters; trees debarked; steel re-enforced

concrete structures badly damaged.

Devastating 166-200

Source: National Weather Service

Thunderstorms

Thunderstorms can produce a variety of accompanying hazards including wind, hailstorms, and lightning’,
which are all discussed here. Although thunderstorms generally affect a small area, they are very
dangerous and may cause substantial property damage.

Three conditions need to occur for a thunderstorm to form. First, it needs moisture to form clouds and
rain. Second, it needs unstable air, such as warm air that can rise rapidly (this often referred to as the
“engine” of the storm). Third, thunderstorms need lift, which comes in the form of cold or warm fronts,
sea breezes, mountains, or the sun’s heat. When these conditions occur simultaneously, air masses of
varying temperatures meet, and a thunderstorm is formed. These storm events can occur singularly, in
lines, orin clusters. Furthermore, they can move through an area very quickly or linger for several hours.

According to the National Weather Service, more than 100,000 thunderstorms occur each year, though
only about 10 percent of these storms are classified as “severe.” A severe thunderstorm occurs when the
storm produces at least one of these three elements: 1) hail of three-quarters of an inch, 2) a tornado, or
3) winds of at least 58 miles per hour.

Thunderstorm events have the capability of producing straight-line winds that can cause severe
destruction to communities and threaten the safety of a population. Such wind events, sometimes
separate from a thunderstorm event, are common throughout the Northern Piedmont Region.

7 Lightning and hail hazards are discussed as separate hazards in this section.
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Therefore, high winds are also reported in this section.

High winds can form due to pressure of the Northeast coast that combines with strong pressure moving
through the Ohio Valley. This creates a tight pressure gradient across the region, resulting in high winds
which increase with elevation. It is common for gusts of 30 to 60 miles per hour during the winter months.

Downbursts are also possible with thunderstorm events. Such events are an excessive burst of wind in
excess of 125 miles per hour. They are often confused with tornadoes. Downbursts are caused by down
drafts from the base of a convective thunderstorm cloud. It occurs when rain-cooled air within the cloud
becomes heavier than its surroundings. Thus, air rushes towards the ground in a destructive yet isolated
manner. There are two types of downbursts. Downbursts less than 2.5 miles wide, duration less than 5
minutes, and winds up to 168 miles per hour are called “microbursts.” Larger events greater than 2.5 miles
at the surface and longer than 5 minutes with winds up to 130 miles per hour are referred to as
“macrobursts.”

Hailstorms

Hailstorms are a potentially damaging outgrowth of severe thunderstorms (thunderstorms are discussed
separately in Section 5.8). Early in the developmental stages of a hailstorm, ice crystals form within a low-
pressure front due to the rapid rising of warm air into the upper atmosphere and the subsequent cooling
of the air mass. Frozen droplets gradually accumulate on the ice crystals until they develop to a sufficient
weight and fall as precipitation. Hail typically takes the form of spheres or irregularly-shaped masses
greater than 0.75 inches in diameter. The size of hailstones is a direct function of the size and severity of
the storm. High velocity updraft winds are required to keep hail in suspension in thunderclouds. The
strength of the updraft is a function of the intensity of heating at the Earth’s surface. Higher temperature
gradients relative to elevation above the surface result in increased suspension time and hailstone size.
Table 5.13 shows the TORRO Hailstorm Intensity Scale which is a way of measuring hail severity.

TABLE 5.13: TORRO HAILSTORM INTENSITY SCALE

. Typical Hail Probable mm to inch
Intensity ) . .- . q
Categor Diameter Kinetic conversion Typical Damage Impacts
gory (mm)* Energy, J-m? (inches)

HO Hard Hail 5 0-20 0-0.2 No damage
H1 Potentially 5-15 >20 0.2-0.6 Slight general damage to plants, crops

Damaging : : ghtg getop , Crop
H2  Significant 10-20 >100 0.4-0.8 Significant damage to fruit, crops, vegetation

Severe damage to crops, damage to glass and

H 20- 8-1.2
3 severe 0-30 >300 0.8 plastic structures, paint and wood scored
Ha Severe 25.40 5500 1.0-16 Widespread glass damage, vehicle bodywork
damage
H5 Destructive  30-50 >800 12-20  holesale destruction of glass, damage to tiled
roofs, significant risk of injuries
H6 Destructive 40-60 16-24 Bodyw_ork of grounded aircraft dented, brick
walls pitted
H7 Destructive 50-75 2.0-3.0 Severe roof damage, risk of serious injuries
H8  Destructive 60-90 16-35 (Severest rec.orded in the British Isles) Severe
damage to aircraft bodywork
HO Super 75-100 30-39 Extensive s.tr.ucfcural damage. Risk of severe or
Hailstorms even fatal injuries to persons caught in the open
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. Typical Hail Probabl mm to inch
Intensity ypica CLELL o

Category

Diameter Kinetic conversion Typical Damage Impacts
(mm)” Energy, J-m? (inches)

Super 5100 Extensive structural damage. Risk of severe or
Hailstorms even fatal injuries to persons caught in the open
Source: http://www.torro.org.uk/site/hscale.php

H10

Lightning

Lightning is a discharge of electrical energy resulting from the buildup of positive and negative charges
within a thunderstorm, creating a “bolt” when the buildup of charges becomes strong enough. This flash
of light usually occurs within the clouds or between the clouds and the ground. A bolt of lightning can
reach temperatures approaching 50,000 degrees Fahrenheit. Lightning rapidly heats the sky as it flashes
but the surrounding air cools following the bolt. This rapid heating and cooling of the surrounding air
causes the thunder which often accompanies lightning strikes. While most often affiliated with severe
thunderstorms, lightning may also strike outside of heavy rain and might occur as far as 10 miles away
from any rainfall.

Lightning strikes occur in very small, localized areas. For example, they may strike a building, electrical
transformer, or even a person. According to FEMA, lightning injures an average of 300 people and kills 80
people each year in the United States. Direct lightning strikes also have the ability to cause significant
damage to buildings, critical facilities, and infrastructure largely by igniting a fire. Lightning is also
responsible for igniting wildfires that can result in widespread damages to property.

Figure 5.7 shows a lightning flash density map for the years 2008-2017 based upon data provided by
Vaisala’s U.S. National Lightning Detection Network (NLDNe).

FIGURE 5.7: LIGHTNING FLASH DENSITY IN THE UNITED STATES
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5.6.2 Location and Spatial Extent

Tornadoes

Tornadoes occur throughout the state of North Carolina, and thus in the Northern Piedmont Region.
Tornadoes typically impact a relatively small area, but damage may be extensive. Event locations are
completely random and it is not possible to predict specific areas that are more susceptible to tornado
strikes over time. Therefore, it is assumed that the Northern Piedmont Region is uniformly exposed to this
hazard.

Thunderstorms

A thunderstorm/wind event is an atmospheric hazard, and thus has no geographic boundaries. It is
typically a widespread event that can occur in all regions of the United States. However, thunderstorms
are most common in the central and southern states because atmospheric conditions in those regions are
favorable for generating these powerful storms. Also, the Northern Piedmont Region typically experiences
several straight-line wind events each year. These wind events can and have caused significant damage.
It is assumed that the Northern Piedmont Region has uniform exposure to a thunderstorm/wind event
and the spatial extent of an impact could be large.

Hailstorms

Hailstorms frequently accompany thunderstorms, so their locations and spatial extents coincide. It is
assumed that the Northern Piedmont Region is uniformly exposed to severe thunderstorms; therefore,
all areas of the region are equally exposed to hail which may be produced by such storms.

Lightning
Lightning occurs randomly, therefore it is impossible to predict where and with what frequency it will
strike. It is assumed that all of the Northern Piedmont Region is uniformly exposed to lightning.

5.6.3. Historical Occurrences

Tornadoes

Tornadoes are a somewhat rare occurrence; however, they have and do occur in the Northern Piedmont
Region. Tornadoes resulted in one disaster declaration in the Northern Piedmont Region in 19898,
According to the National Centers for Environmental Information, there have been a total of 46 recorded
tornado events in the Northern Piedmont Region since 1950 (Table 5.14), resulting in over $258 million
(2019 dollars) in property damages®. In addition, 2 deaths and 115 injuries were reported. The magnitude
of these tornadoes ranges from FO to F4 in intensity, although an F5 event is possible. It is important to
note that only tornadoes that have been reported are factored into this risk assessment. It is likely that a
high number of occurrences have gone unreported over the past 69 years.

8 A complete listing of historical disaster declarations can be found in Section 4: Hazard Profiles.

% These tornado events are only inclusive of those reported by the National Centers for Environmental Information (NCEI). It is
likely that additional tornadoes have occurred in the Northern Piedmont Region. As additional local data becomes available,
this hazard profile will be amended.
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TABLE 5.14: SUMMARY OF TORNADO OCCURRENCES

Property Damage
Number of Occurrences Deaths / Injuries
m_ (2019 dollars)

Caswell County
Milton

Yanceyville
Unincorporated Areas
Davie County
Bermuda Run
Cooleemee
Mocksville
Unincorporated Areas
Forsyth County
Bethania

Clemmons
Kernersville
Lewisville

Rural Hall
Tobaccoville
Walkertown
Winston-Salem
Unincorporated Area
Rockingham County
Eden

Madison

Mayodan

Reidsville

Stoneville
Wentworth
Unincorporated Area
Stokes County
Danbury

King

Walnut Cove
Unincorporated Area
Surry County
Dobson

Elkin

Mount Airy

Pilot Mountain
Unincorporated Area
Yadkin County
Boonville

East Bend

Jonesville

OO0 o0OO0ORrRONORUVER L ONUUR PN

= e
o w
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O/O
0/0
0/3
0/1
0/0
0/0
0/0
0/1
0/58
0/0
0/5
0/0
0/0
0/0
0/0
0/0
0/0
0/53
2/34
0/0
0/0
2/27
0/0
0/0
0/0
0/7
0/15
0/0
0/0
0/0
0/0
0/3
0/0
0/0
0/0
0/0
0/3
0/1
0/0
0/0
0/0

$5,423,540
$98,400
$3,140
$5,322,000
$402,050

$17,850

$384,200
$151,861,580
$78,500,000

$73,361,580
$61,984,900
$4,200,000
$54,500,000

$4,284,900
$23,352,475

$21,931,300
$1,421,175
$4,389,650
$231,000
$4,158,650
$11,259,750
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Property Damage
Number of Occurrences Deaths / Injuries
m_ (2019 dollars)

Yadkinville
Unincorporated Area 0 O/O $11,259,750
Northern Piedmont
Regional Total
Source: National Centers for Environmental Information

46 2/115 $258,673,945

Thunderstorms

Severe storms have not resulted in any disaster declarations in the Northern Piedmont Region in and of
themselves; however, several declared disaster events such as the tornadoes of 1989 were likely
accompanied by severe storms'®. According to NCEI, there have been 1,714 reported thunderstorm and
high wind events since 1950 in the Northern Piedmont®!. These events caused over $13 million dollars
(2019 dollars) in damages. There were reports of one death and fourteen injuries. Table 5.15 summarizes
this information.

TABLE 5.15: SUMMARY OF THUNDERSTORM / HIGH WIND OCCURRENCES

Property Damage (2019
Number of Occurrences Deaths / Injuries ¢ onllars)g (

Caswell County $1,790,044
Milton 12 O/O $26,729
Yanceyville 23 0/0 $233,190
Unincorporated Areas 162 0/0 $1,530,125
Davie County 121 0/0 $215,190
Bermuda Run - 0/0 -
Cooleemee 7 0/0 -
Mocksville 39 0/0 $77,990
Unincorporated Areas 75 0/0 $137,200
Forsyth County 254 1/3 $1,132,000
Bethania 4 0/0 $565,300
Clemmons 15 0/1 $38,200
Kernersville 17 0/0 $20,215
Lewisville 31 0/0 $60,775
Rural Hall 8 0/0 $255
Tobaccoville 8 0/0 $37,400
Walkertown 12 0/0 $10,800
Winston-Salem 36 1/1 $43,200
Unincorporated Area 123 1/3 $355,855
Rockingham County 360 0/0 $3,874,037
Eden 29 0/0 $186,792
Madison 23 0/0 $181,117

10 Not all of the participating counties were declared disaster areas for these events. A complete listing of historical disaster
declarations, including the affected counties, can be found in Section 4: Hazard Identification.

11 These thunderstorm events are only inclusive of those reported by the National Centers for Environmental Information
(NCEI). It is likely that additional thunderstorm events have occurred in the Northern Piedmont Region. As additional local data
becomes available, this hazard profile will be amended.
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Property Damage (2019
m Number of Occurrences Deaths / Injuries P ‘;ollars)g (

Mayodan $39,137

Reidsville 39 O/O $77,560

Stoneville 32 0/0 $81,868

Wentworth 22 0/0 $51,468
Unincorporated Area 203 0/0 $3,246,065
Stokes County 276 0/0 $1,280,055

Danbury 36 0/0 $65,957

King 26 0/0 $234,075

Walnut Cove 30 0/0 $114,333

Unincorporated Area 210 0/0 $865,690
Surry County 342 0/11 $3,133,938

Dobson 36 0/0 588,334

Elkin 28 0/2 $353,672

Mount Airy 6 0/0 $297,946

Pilot Mountain 23 0/0 $253,526
Unincorporated Area 249 0/9 $2,140,460
Yadkin County 164 0/0 $1,678,162

Boonville 8 0/0 $38,334

East Bend 13 0/0 $67,082

Jonesville 12 0/0 $38,246

Yadkinville 33 0/0 $316,365
Unincorporated Area 98 0/0 $1,218,135

Northern Piedmont
Regional Total
Source: National Centers for Environmental Information

1,714 1/14 $13,103,426

Hailstorms

According to the National Centers for Environmental Information, 670 recorded hailstorm events have
affected the Northern Piedmont Region since 1950'2. Table 5.16 is a summary of the hail events in the
Northern Piedmont Region. In all, hail occurrences resulted in over $1,182,000 (2019 dollars) in property
damages, most of which were reported in Surry County. Hail ranged in diameter from 0.75 inches to 4.5
inches. It should be noted that hail is notorious for causing substantial damage to cars, roofs, and other
areas of the built environment that may not be reported to the National Centers for Environmental
Information. Furthermore, high losses in Surry County indicate that neighboring counties may also be
subject to additional, unreported losses. Therefore, it is likely that damages are greater than the reported
value. Additionally, a single storm event may have affected multiple counties.

12 These hail events are only inclusive of those reported by the National Centers for Environmental Information (NCEI). It is
likely that additional hail events have affected the Northern Piedmont Region. In addition to NCEI, the North Carolina
Department of Insurance office was contacted for information. As additional local data becomes available, this hazard profile
will be amended.
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TABLE 5.16: SUMMARY OF HAIL OCCURRENCES

Property Damage
Location Number of Occurrences Deaths / Injuries
__ (2019 dollars)

Caswell County
Milton
Yanceyville
Unincorporated Areas
Davie County
Bermuda Run
Cooleemee
Mocksville
Unincorporated Areas
Forsyth County
Bethania
Clemmons
Kernersville
Lewisville
Rural Hall
Tobaccoville
Walkertown
Winston-Salem
Unincorporated Area
Rockingham County
Eden
Madison
Mayodan
Reidsville
Stoneville
Wentworth
Unincorporated Area
Stokes County
Danbury
King
Walnut Cove
Unincorporated Area
Surry County
Dobson
Elkin
Mount Airy
Pilot Mountain
Unincorporated Area
Yadkin County
Boonville
East Bend
Jonesville

129
11

100
64

10

O/O
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0

$9,090

$9,090
S0

$230,300
$89,000

$117,750

$23,550
$5,580
$3,100
$2,480
$0
$767,230

$50,400
$716,830
$170,610

$3,720
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Property Damage
Location Number of Occurrences Deaths / Injuries
__ (2019 dollars)

Yadkinville
Unincorporated Area $166,890

Northern Piedmont
$1,182,810
Regional Total

Source: National Centers for Environmental Information

Lightning

According to the National Centers for Environmental Information, there have been a total of 43 recorded
lightning events in the Northern Piedmont Region since 199413, These events resulted in over $6 million
(2019 dollars) in damages, as listed in summary Table 5.17. Furthermore, lightning caused ten injuries
throughout the Northern Piedmont Region.

It is certain that more than 43 events have impacted the Region. Many of the reported events are those
that caused damage. Therefore, it should be expected that damages are likely much higher for this hazard
than what is reported.

TABLE 5.17: SUMMARY OF LIGHTNING OCCURRENCES

Property Damage
Number of Occurrences Deaths / Injuries
m_ (2019 dollars)

Caswell County 4 $209,020
Milton 0 O/O -
Yanceyville 0 0/0 -
Unincorporated Areas 4 0/0 $209,020
Davie County 2 0/1 $98,400
Bermuda Run 0 0/0 -
Cooleemee 0 0/0 -
Mocksville 2 0/1 $98,400
Unincorporated Areas 0 0/0 -
Forsyth County 3 0/0 $284,600
Bethania 0 0/0 -
Clemmons 0 0/0 -
Kernersville 2 0/0 $229,000
Lewisville 1 0/0 $55,600
Rural Hall 0 0/0 -
Tobaccoville 0 0/0 -
Walkertown 0 0/0 -
Winston-Salem 0 0/0 -
Unincorporated Area 0 0/0 =
Rockingham County 10 0/5 $4,039,740
Eden 3 0/0 $3,248,000

13 These lightning events are only inclusive of those reported by the National Centers for Environmental Information (NCEI). It is
certain that additional lightning events have occurred in the Northern Piedmont Region. The State Fire Marshall’s office was
also contacted for additional information but none could be provided. As additional local data becomes available, this hazard
profile will be amended.
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Property Damage
Number of Occurrences Deaths / Injuries
m_ (2019 dollars)

Madison 1 $800
Mayodan 0 O/O -
Reidsville 0 0/0 -
Stoneville 2 0/0 $8,740
Wentworth 2 0/5 $699,000
Unincorporated Area 2 0/0 $83,200
Stokes County 5 0/1 $102,540
Danbury 1 0/0 SO
King 1 0/0 $540
Walnut Cove 1 0/0 $25,000
Unincorporated Area 2 0/1 $77,000
Surry County 14 0/3 $1,146,173
Dobson 0 0/0 -
Elkin 0 0/0 =
Mount Airy 5 0/1 $781,180
Pilot Mountain 1 0/0 $12,700
Unincorporated Area 8 0/2 $352,293
Yadkin County 5 0/0 $173,140
Boonville 3 0/0 $34,340
East Bend 0 0/0 -
Jonesville 1 0/0 $30,800
Yadkinville 0 O/O -
Unincorporated Area 1 $108,000

Northern Pied t
orthern Piedmon 0/10 $6,053,613
Regional Total

Source: National Centers for Environmental Information

5.6.4 Probability of Future Occurrences

Tornadoes

According to historical information, tornado events are not an annual occurrence for the region. However,
in recent years, the southeastern United States, including North Carolina, has experienced a number of
tornado events. While the majority of the reported tornado events are small in terms of size, intensity,
and duration, they do pose a significant threat should the Northern Piedmont Region experience a direct
tornado strike. The probability of future tornado occurrences affecting the Northern Piedmont Region is
likely (10 to 100 percent annual probability).

Thunderstorms

Given the high number of previous events, it is certain that wind events, including straight-line wind and
thunderstorm wind, will occur in the future. This results in a probability level of highly likely (100 percent
annual probability) for future wind events for the entire planning area.

Hailstorms

Based on historical occurrence information, it is assumed that the probability of future hail occurrences is
likely (10 to 100 percent annual probability). Since hail is an atmospheric hazard (coinciding with
thunderstorms), it is assumed that the entire Northern Piedmont Region has equal exposure to this
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hazard. It can be expected that future hail events will continue to cause minor damage to property and
vehicles throughout the region.

Lightning

Since there were a moderate number of historical lightning events reported throughout the Northern
Piedmont Region via NCEI data, it is considered a fairly regular occurrence that often accompanies
thunderstorms. In fact, lightning events will assuredly happen on an annual basis, though not all events
will cause damage. According to Vaisala’s U.S. National Lightning Detection Network (NLDN), the
Northern Piedmont Region is located in an area of the country that experienced an average of 4 to 5
lightning flashes per square kilometer per year between 2010 and 2018. Therefore, the probability of
future events is highly likely (100 percent annual probability). It can be expected that future lightning
events will continue to threaten life and cause minor property damages throughout the region.
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5.7 SEVERE WINTER WEATHER

5.7.1 Background and Description

A winter storm can range from a moderate snow over a period of a few hours to blizzard conditions with
blinding wind-driven snow that lasts for several days. Events may include snow, sleet, freezing rain, or a
mix of these wintry forms of precipitation. Some winter storms might be large enough to affect several
states, while others might affect only localized areas. Occasionally, heavy snow might also cause
significant property damages, such as roof collapses on older buildings.

All winter storm events have the potential to present dangerous conditions to the affected area. Larger
snowfalls pose a greater risk, reducing visibility due to blowing snow and making driving conditions
treacherous. A heavy snow event is defined by the National Weather Service as an accumulation of 4 of
more inches in 12 hours or less. A blizzard is the most severe form of winter storm. It combines low
temperatures, heavy snow, and winds of 35 miles per hour or more, which reduces visibility to a quarter
mile or less for at least 3 hours. Winter storms are often accompanied by sleet, freezing rain, or an ice
storm. Such freeze events are particularly hazardous as they create treacherous surfaces.

Ice storms are defined as storms with significant amounts of freezing rain and are a result of cold air
damming (CAD). CAD is a shallow, surface-based layer of relatively cold, stably-stratified air entrenched
against the eastern slopes of the Appalachian Mountains. With warmer air above, falling precipitation in
the form of snow melts, then becomes either super-cooled (liquid below the melting point of water) or
re-freezes. In the former case, super-cooled droplets can freeze on impact (freezing rain), while in the
latter case, the re-frozen water particles are ice pellets (or sleet). Sleet is defined as partially frozen
raindrops or refrozen snowflakes that form into small ice pellets before reaching the ground. They
typically bounce when they hit the ground and do not stick to the surface. However, it does accumulate
like snow, posing similar problems and has the potential to accumulate into a layer of ice on surfaces.
Freezing rain, conversely, usually sticks to the ground, creating a sheet of ice on the roadways and other
surfaces. All of the winter storm elements — snow, low temperatures, sleet, ice, etcetera — have the
potential to cause significant hazard to a community. Even small accumulations can down power lines and
trees limbs and create hazardous driving conditions. Furthermore, communication and power may be
disrupted for days.

5.7.2 Location and Spatial Extent

Nearly the entire continental United States is susceptible to winter storm and freeze events. Some ice and
winter storms may be large enough to affect several states, while others might affect limited, localized
areas. The degree of exposure typically depends on the normal expected severity of local winter weather.
The Northern Piedmont Region is accustomed to severe winter weather conditions and often receives
winter weather during the winter months. Given the atmospheric nature of the hazard, the entire region
has uniform exposure to a winter storm.

5.7.3 Historical Occurrences

Winter weather has resulted in six disaster declarations in the Northern Piedmont Region. This includes
the Blizzard of 1996, one subsequent 1996 winter storm, the 2000 winter storm, 2002 & 2003 ice storms,
and a severe winter storm in 20144, According to the National Centers for Environmental Information,

14 All of the participating counties were declared disaster areas for these events. A complete listing of historical disaster
declarations, including the affected counties, can be found in Section 4: Hazard Profiles.
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there have been a total of 136 recorded winter storm events in the Northern Piedmont Region since 1993
(Table 5.18)%°. These events resulted in over $767,000 (2019 dollars) in damages.

TABLE 5.18: SUMMARY OF WINTER STORM EVENTS

P ty D 2019
Number of Occurrences Deaths / Injuries FOREr \aoﬁ;:)ge (

Caswell County

Davie County 10 O/O $0
Forsyth County 39 0/0 $59,000
Rockingham County 19 0/0 $236,000
Stokes County 19 0/0 $236,000
Surry County 17 0/o $236 000
Yadkin County

Northern Piedmont
$767,000
Regional Total
Source: National Centers for Environmental Information

There have been several severe winter weather events in the Northern Piedmont Region. The text below
describes three of the major events and associated impacts on the Region. Similar impacts can be
expected with severe winter weather.

1996 Winter Storm

Heavy snow developed across northwest North Carolina during the late evening hours on the 11th and
spread eastward. The snow mixed with sleet and freezing rain in Rockingham and Caswell Counties. Snow
accumulations were generally from 4 to 6 inches in the mountains, around 4 inches in Surry, Stokes, and
Yadkin Counties and from 1 to 4 inches in Rockingham, Davie, and Caswell Counties. Hazardous road
conditions resulted in numerous traffic accidents and at least one known building collapse.

2002 Ice Storm — December 4-5, 2002

An ice storm produced up to an inch of freezing rain in central North Carolina impacting 40 counties. A
total of 24 people were killed, and as many as 1.8 million people were left without electricity. Additionally,
property damage was estimated at almost $100 million. New records were also set for traffic accidents
and school closing durations. The scale of destruction was comparable to that of hurricanes that have
impacted the state, such as Hurricane Fran in 1996. The storm cost the state $97.2 million in response and
recovery.

2018 Winter Storm

This storm developed shortly after midnight on December 9, 2018 and continued into the afternoon.
Snowfall was moderate to heavy and both sleet and rain were incorporated. The heavy snow caused
numerous vehicle accidents and downed trees that fell on to roads and power lines, and it also caused
one indirect fatality in Yadkin County. Average snowfall accumulations ranged from ten to twenty inches
over the Northern Piedmont Region.

15 These ice and winter storm events are only inclusive of those reported by the National Centers for Environmental
Information (NCEI). It is likely that additional winter storm conditions have affected the Northern Piedmont Region. In addition,
the 136 are reported by county, so many of these storms likely affected all of the counties.
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Winter storms throughout the planning area have several negative externalities including hypothermia
for those individuals having to remain outdoors for a certain length of time and likely increased impact
for the need of medical services, cost of snow and debris cleanup, business and government service
interruption, traffic accidents, and power outages. Furthermore, citizens may resort to using
inappropriate heating devices that could lead to fire or an accumulation of toxic fumes.

5.7.4 Probability of Future Occurrences

Winter storm events will remain a regular occurrence in the Northern Piedmont Region due to its location
in the western part of the state. According to historical information the Northern Piedmont Region often
experiences several winter storm events each year. Therefore, the annual probability is likely (10 to 100
percent).
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5.8 EARTHQUAKES

5.8.1 Background and Description

An earthquake is movement or trembling of the ground produced by sudden displacement of rock in the
Earth's crust. Earthquakes result from crustal strain, volcanism, landslides, or the collapse of caverns.
Earthquakes can affect hundreds of thousands of square miles, cause damage to property measured in
the tens of billions of dollars, result in loss of life and injury to hundreds of thousands of persons, and
disrupt the social and economic functioning of the affected area.

Most property damage and earthquake-related deaths are caused by the failure and collapse of structures
due to ground shaking. The level of damage depends upon the amplitude and duration of the shaking,
which are directly related to the earthquake size, distance from the fault, site, and regional geology. Other
damaging earthquake effects include landslides, the down-slope movement of soil and rock (mountain
regions and along hillsides), and liquefaction, in which ground soil loses the ability to resist shear and flows
much like quick sand. In the case of liquefaction, anything relying on the substrata for support can shift,
tilt, rupture, or collapse.

Most earthquakes are caused by the release of stresses accumulated as a result of the rupture of rocks
along opposing fault planes in the Earth’s outer crust. These fault planes are typically found along borders
of the Earth's 10 tectonic plates. The areas of greatest tectonic instability occur at the perimeters of the
slowly moving plates, as these locations are subjected to the greatest strains from plates traveling in
opposite directions and at different speeds. Deformation along plate boundaries causes strain in the rock
and the consequent buildup of stored energy. When the built-up stress exceeds the rocks' strength a
rupture occurs. The rock on both sides of the fracture is snapped, releasing the stored energy and
producing seismic waves, generating an earthquake.

The greatest earthquake threat in the United States is along tectonic plate boundaries and seismic fault
lines located in the central and western states; however, the Eastern United State does face moderate
risk to less frequent, less intense earthquake events. Figure 5.8 shows relative seismic risk for the United
States.
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FIGURE 5.8: EASTERN UNITED STATES EARTHQUAKE HAZARD MAP
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Source: United States Geological Survey

Earthquakes are measured in terms of their magnitude and intensity. Magnitude is measured using the
Richter Scale, an open-ended logarithmic scale that describes the energy release of an earthquake through
a measure of shock wave amplitude (Table 5.19). Each unit increase in magnitude on the Richter Scale
corresponds to a 10-fold increase in wave amplitude, or a 32-fold increase in energy. Intensity is most
commonly measured using the Modified Mercalli Intensity (MMI) Scale based on direct and indirect
measurements of seismic effects. The scale levels are typically described using roman numerals, ranging
from “I” corresponding to imperceptible (instrumental) events to “XII” for catastrophic (total destruction).
A detailed description of the Modified Mercalli Intensity Scale of earthquake intensity and its
correspondence to the Richter Scale is given in Table 5.20.
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TABLE 5.19: RICHTER SCALE

<35 Generally not felt, but recorded.
3.5-53 Often felt, but rarely causes damage.
5.4—-6.0 At most slight damage to well-designed buildings. Can cause major damage to poorly
constructed buildings over small regions.
6.1-6.9 Can be destructive in areas up to about 100 kilometers across where people live.
7.0-79 Major earthquake. Can cause serious damage over larger areas.
8or> Great earthquake. Can cause serious damage in areas several hundred kilometers across.

Source: Federal Emergency Management Agency

TABLE 5.20: MODIFIED MERCALLI INTENSITY SCALE FOR EARTHQUAKES

Corresponding

Intensity Description of Effects Richter Scale
Magnitude
I Not felt Not felt except by a very few under especially favorable conditions.
Il Weak Felt only by a few persons at rest,especially on upper floors of buildings. <4.2

Felt quite noticeably by persons indoors, especially on upper floors of
buildings. Many people do not recognize it as an earthquake. Standing
motor cars may rock slightly. Vibrations similar to the passing of a truck.
Duration estimated.

Feltindoors by many, outdoors by few during the day. At night, some
awakened. Dishes, windows, doors disturbed; walls make cracking sound.
Sensation like heavy truck striking building. Standing motor cars rocked
noticeably.

Felt by nearly everyone; many awakened. Some dishes, windows broken.
Unstable objects overturned. Pendulum clocks may stop.

Felt by all, many frightened. Some heavy furniture moved; a few instances
of fallen plaster. Damage slight.

Damage negligible in buildings of good design and construction; slight to
Vil Very strong  moderate in well-built ordinary structures; considerable damage in poorly <6.1
built or badly designed structures; some chimneys broken.

Damage slight in specially designed structures; considerable damage in

ordinary substantial buildings with partial collapse. Damage great in

poorly built structures. Fall of chimneys, factory stacks, columns,

monuments, walls. Heavy furniture overturned.

Damage considerable in specially designed structures; well-designed

IX Violent frame structures thrown out of plumb. Damage great in substantial <6.9
buildings, with partial collapse. Buildings shifted off foundations.

Some well-built wooden structures destroyed; most masonry and frame

1 Weak

\Y Light

V Moderate <4.8

VI Strong <54

VI Severe

X E . . : <T.
xtreme structures destroyed with foundations. Rails bent. 3
I Not felt Not felt except by a very few under especially favorable conditions. <8.1
Il Weak Felt only by a few persons at rest, especially on upper floors of buildings. >8.1
Source: Federal Emergency Management Agency
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5.8.2 Location and Spatial Extent

Approximately two-thirds of North Carolina is subject to earthquakes, with the western and southeast
region most vulnerable to a very damaging earthquake. The state is affected by both the Charleston Fault
in South Carolina and New Madrid Fault in Tennessee. Both of these faults have generated earthquakes
measuring greater than 8 on the Richter Scale during the last 200 years. In addition, there are several
smaller fault lines throughout North Carolina. Figure 5.9 is a map showing geological and seismic
information for North Carolina.

FIGURE 5.9: GEOLOGICAL AND SEISMIC INFORMATION FOR NORTH CAROLINA
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Figure 5.10 shows the intensity level associated with the world and the Northern Piedmont Region, based
on the national USGS and Global Earthquake Model (GEM). The Global Earthquake Model Global Seismic
Hazard Map depicts the geographic distribution of the Peak Ground Acceleration (PGA) with a 10%
probability of being exceeded in 50 years. The data represents the probability that the ground motion
will reach a certain level during an earthquake. The map was created by collating maps computed using
national and regional probabilistic seismic hazard models developed by various institutions and projects,
and by GEM Foundation scientists. This indicates that the region as a whole exists within an area of low
to moderate seismic risk.
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FIGURE 5.10: PEAK ACCELERATION WITH 10 PERCENT PROBABILITY OF

EXCEEDANCE IN 50 YEARS
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Source: Global Earthquake Model, 2018

5.8.3 Historical Occurrences

At least 48 earthquakes are known to have affected the Northern Piedmont Region since 1886. The
strongest of these measured a VI on the Modified Mercalli Intensity (MMI) scale. Table 5.21 provides a
summary of earthquake events reported by the National Geophysical Data Center between 1638 and
2018.

TABLE 5.21: SUMMARY OF SEISMIC ACTIVITY

Number of Greatest MMI Richter Scale
Location
Occurrences Reported Equivalent

Caswell County <4.8
Milton 1 III <4.8
Yanceyville 0 = =
Unincorporated Areas 1 Vv <4.8
Davie County 1 Vv <4.8
Bermuda Run 0 -- --
Cooleemee 0 -- --
Mocksville 0 -- --
Unincorporated Areas 1 Vv <4.8
Forsyth County 10 Vv <4.8
Bethania 0 -- --
Clemmons 1 1} <4.8
Kernersville 0 -- --
Lewisville 1 v <4.8
Rural Hall 1 Vv <4.8
Tobaccoville 0 -- --
Walkertown 0 -- --
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Number of Greatest MMI Richter Scale
Occurrences Reported Equivalent

Winston-Salem <4.38

Unincorporated Area 0 -- --

Rockingham County 3 Vv <4.8
Eden 1 \Y <4.8
Madison 1 v <4.8
Mayodan 0 -- --

Reidsville 1 v <4.8
Stoneville 0 -- --

Wentworth 0 -- --

Unincorporated Area 0 -- --

Stokes County 3 \Y <4.8
Danbury 1 v <4.8
King 0 = =

Walnut Cove 1 11 <4.8
Unincorporated Area 1 |} <4.8
Surry County 22 VI <5.4
Dobson 2 Vv <4.8
Elkin 3 v <4.8
Mount Airy 3 Vi <54
Pilot Mountain 3 \Y <4.8
Unincorporated Area 11 VI <4.8
Yadkin County 8 Vv <4.8
Boonville 2 v <4.8
East Bend 1 \Y <4.8
Jonesville 2 v <4.8
Yadkinville 1 -- --

Unlncorporated Area 1 <4.8

In addition to those earthquakes specifically affecting the Northern Piedmont Region, a list of earthquakes
that have caused damage throughout North Carolina is presented below in Table 5.22.

TABLE 5.22: EARTHQUAKES WHICH HAVE CAUSED DAMAGE IN NORTH CAROLINA

R|chter Scale MMl in North

12/16/1811 -1 NE Arkansas
12/16/1811-2 NE Arkansas 8.0 X Vi
12/18/1811-3 NE Arkansas 8.0 X Vi
01/23/1812 New Madrid, MO 8.4 Xl VI
02/071812 New Madrid, MO 8.7 Xl VI
04/29/1852 Wytheville, VA 5.0 VI VI
08/31/1861 Wilkesboro, NC 5.1 Vil Vil
12/23/1875 Central Virginia 5.0 Vi Vi
08/31/1886 Charleston, SC 7.3 X Vil
05/31/1897 Giles County, VA 5.8 VIl VI
01/01/1913* Union County, SC 4.8 VII VI
02/21/1916* Asheville, NC 5.5 VII VII
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07/08/1926 Mitchell County, NC 5.2
11/03/1928* Newport, TN 45
05/13/1957* McDowell County, NC 41
07/02/1957 Buncombe County, NC 3.7
11/24/1957 Jackson County, NC 4.0
10/27/1959 ** Chesterfield, SC 4.0
07/13/1971 Newry, SC 3.8
11/30/1973* Alcoa, TN 4.6
11/13/1976 Southwest Virginia 4.1
05/05/1981 Henderson County, NC 3.5

Source: This information compiled by Dr. Kenneth B. Taylor and provided by Tiawana Ramsey of NCEM. Information was

Vi
\
\
\
\
\
\
\
i
i

Vil
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi

compiled from the National Earthquake Center, Earthquakes of the US by Carl von Hake (1983), and a compilation of
newspaper reports in the Eastern Tennessee Seismic Zone compiled by Arch Johnston, CERI, Memphis State University (1983).

5.8.4 Probability of Future Occurrences

The probability of significant, damaging earthquake events affecting the Northern Piedmont Region is
unlikely. However, it is possible that future earthquakes resulting in light to moderate perceived shaking
and damages ranging from none to very light will affect the region. The annual probability level for the
region is estimated between 1 and 10 percent (possible). The USGS also uses historical data to predict the
probability of a major earthquake within the next 50 years by county. Those results follow: Caswell County
— 0.37%, Davie County — 0.64%, Forsyth County — 0.61%, Rockingham County - 0.51%, Stokes County —

0.85%, Surry County —1.40%, Yadkin County — 0.91%.
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5.9 GEOLOGICAL HAZARDS

5.9.1 Background and Description
For the purposes of maintaining consistency with the State of North Carolina Hazard Mitigation Plan, this
section will assess geological hazards which include landslides, sinkholes, and erosion.

Landslides

A landslide is the downward and outward movement of slope-forming soil, rock, and vegetation, which is
driven by gravity. Landslides may be triggered by both natural and human-caused changes in the
environment, including heavy rain, rapid snow melt, steepening of slopes due to construction or erosion,
earthquakes, volcanic eruptions, and changes in groundwater levels.

There are several types of landslides: rock falls, rock topple, slides, and flows. Rock falls are rapid
movements of bedrock, which result in bouncing or rolling. A topple is a section or block of rock that
rotates or tilts before falling to the slope below. Slides are movements of soil or rock along a distinct
surface of rupture, which separates the slide material from the more stable underlying material.

Mudflows, sometimes referred to as mudslides, mudflows, lahars or debris avalanches, are fast-moving
rivers of rock, earth, and other debris saturated with water. They develop when water rapidly accumulates
in the ground, such as heavy rainfall or rapid snowmelt, changing the soil into a flowing river of mud or
“slurry.” Slurry can flow rapidly down slopes or through channels and can strike with little or no warning
at avalanche speeds. Slurry can travel several miles from its source, growing in size as it picks up trees,
cars, and other materials along the way. As the flows reach flatter ground, the mudflow spreads over a
broad area where it can accumulate in thick deposits. Landslides are typically associated with periods of
heavy rainfall or rapid snow melt and tend to worsen the effects of flooding that often accompanies these
events. In areas burned by forest and brush fires, a lower threshold of precipitation may initiate landslides.
Some landslides move slowly and cause damage gradually, whereas others move so rapidly that they can
destroy property and take lives suddenly and unexpectedly.

Among the most destructive types of debris flows are those that accompany volcanic eruptions. A
spectacular example in the United States was a massive debris flow resulting from the 1980 eruptions of
Mount St. Helens, Washington. Areas near the bases of many volcanoes in the Cascade Mountain Range
of California, Oregon, and Washington are at risk from the same types of flows during future volcanic
eruptions.

Areas that are generally prone to landslide hazards include previous landslide areas, the bases of steep
slopes, the bases of drainage channels, and developed hillsides where leach-field septic systems are used.
Areas that are typically considered safe from landslides include areas that have not moved in the past,
relatively flat-lying areas away from sudden changes in slope, and areas at the top or along ridges set back
from the tops of slopes.

According to the United States Geological Survey, each year landslides cause $5.1 billion (2018 dollars) in
damage and between 25 and 50 deaths in the United States®®. Figure 5.11 delineates areas where large

16 United States Geological Survey (USGS). United States Department of the Interior. “Landslide Hazards — A National Threat.”
2005.
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numbers of landslides have occurred and areas that are susceptible to landsliding in the conterminous
United States?’.

FIGURE 5.11: LANDSLIDE OVERVIEW MAP OF THE CONTERMINOUS UNITED
STATES8

g i

EUses
Landslide Incidence Landslide Susceptibility/Incidence
D Low Incidence (less than 1.5% of area involved) I: Moderate susceptibility/low incidence
|:] Moderate Incidence (1.5%-15% of area involved) |:1 High susceptibility/low incidence
- High Incidence (greater than 15% of area involved :1 High susceptibility/moderate incidence]

Source: USGS

Sinkholes

According to the United States Geological Survey, a sinkhole is an area of ground that has no natural
external surface drainage--when it rains, all of the water stays inside the sinkhole and typically drains into

7 This map layer is provided in the U.S. Geological Survey Professional Paper 1183, Landslide Overview Map of the
Conterminous United States, available online at: http://landslides.usgs.gov/html_files/landslides/nationalmap/national.html.

18 Susceptibility not indicated where same or lower than incidence. Susceptibility to landsliding was defined as the probable
degree of response of [the areal] rocks and soils to natural or artificial cutting or loading of slopes, or to anomalously high
precipitation. High, moderate, and low susceptibility are delimited by the same percentages used in classifying the incidence of
landsliding. Some generalization was necessary at this scale, and several small areas of high incidence and susceptibility were
slightly exaggerated.
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the subsurface. Sinkholes can vary from a few feet to hundreds of acres and from less than 1 to more than
100 feet deep. Some are shaped like shallow bowls or saucers whereas others have vertical walls.

Sinkholes are common where the rock below the land surface is limestone, carbonate rock, salt beds, or
rocks that can naturally be dissolved by groundwater circulating through them. As the rock dissolves,
spaces and caverns develop underground. Sinkholes are dramatic because the land usually stays intact for
a while until the underground spaces just get too big. If there is not enough support for the land above
the spaces then a sudden collapse of the land surface can occur. These collapses can be small, or, as Figure
5.12 below shows, they can be huge and can occur where a house or road is on top®°.

FIGURE 5.12: SINKHOLE IN NORTH CAROLINA

X

Erosion

Erosion is the gradual breakdown and movement of land due to both physical and chemical processes of
water, wind, and general meteorological conditions. Natural, or geologic, erosion has occurred since the
Earth’s formation and continues at a very slow and uniform rate each year.

There are two types of soil erosion: wind erosion and water erosion. Wind erosion can cause significant
soil loss. Winds blowing across sparsely vegetated or disturbed land can pick up soil particles and carry
them through the air, thus displacing them. Water erosion can occur over land or in streams and channels.
Water erosion that takes place over land may result from raindrops, shallow sheets of water flowing off
the land, or shallow surface flow, which becomes concentrated in low spots. Stream channel erosion may
occur as the volume and velocity of water flow increases enough to cause movement of the streambed
and bank soils. Major storms, such hurricanes in coastal areas, may cause significant erosion by combining
high winds with heavy surf and storm surge to significantly impact the shoreline. An area’s potential for
erosion is determined by four factors: soil characteristics, vegetative cover, topography climate or rainfall,

19 Sinkholes. United States Geological Survey. Retrieved on December 14, 2017 from: https://water.usgs.gov/edu/sinkholes.html

Northern Piedmont Regional Hazard Mitigation Plan 5:44
FINAL - June 2020



SECTION 5: HAZARD PROFILES

and topography. Soils composed of a large percentage of silt and fine sand are most susceptible to erosion.
As the clay and organic content of these soils increases, the potential for erosion decreases. Well-drained
and well-graded gravels and gravel-sand mixtures are the least likely to erode. Coarse gravel soils are
highly permeable and have a good capacity for absorption, which can prevent or delay the amount of
surface runoff. Vegetative cover can be very helpful in controlling erosion by shielding the soil surface
from falling rain, absorbing water from the soil, and slowing the velocity of runoff. Runoff is also affected
by the topography of the area including size, shape, and slope. The greater the slope length and gradient,
the more potential an area has for erosion. Climate can affect the amount of runoff, especially the
frequency, intensity, and duration of rainfall and storms. When rainstorms are frequent, intense, or of
long duration, erosion risks are high. Seasonal changes in temperature and rainfall amounts define the
period of highest erosion risk of the year.

During the past 20 years, the importance of erosion control has gained the increased attention of the
public. Implementation of erosion control measures consistent with sound agricultural and construction
operations is needed to minimize the adverse effects associated with harmful chemicals run-off due to
wind or water events. The increase in government regulatory programs and public concern has resulted
in a wide range of erosion control products, techniques, and analytical methodologies in the United States.
The preferred method of erosion control in recent years has been the restoration of vegetation.

5.9.2 Location and Spatial Extent

Landslides

Landslides occur along steep slopes when the pull of gravity can no longer be resisted (often due to heavy
rain throughout the region). Human development can also exacerbate risk by building on previously
undevelopable steep slopes and constructing roads by cutting through mountains. Landslides are possible
throughout the Northern Piedmont Region.

According to Figure 5.13 below, much of the region, has a moderate landslide activity especially in Stokes,
Surry, and Yadkin Counties. The remaining portion of the region, including all of Davie County, has a low
incidence occurrence rate. There is some susceptibility throughout the region.
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FIGURE 5.13: LANDSLIDE SUSCEPTIBILITY
MNorth Piedmont Region - Landslide Susceptibility
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Sinkholes

Figure 5.14 below shows areas of the United States where certain rock types that are susceptible to
dissolution in water occur. In these areas, the formation of underground cavities can form and
catastrophic sinkholes can happen. These rock types are evaporites (salt, gypsum, and anhydrite) and
carbonates (limestone and dolomite). Evaporite rocks underlie about 35 to 40 percent of the United
States, though in many areas they are buried at great depths. In some cases, sinkholes in North Carolina
have been measured at up to 20 to 25 feet in depth, with similar widths.
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FIGURE 5.14: UNITED STATES GEOLOGICAL SURVEY OF KARST MODIFIED FROM
DAVIES AND LEGRAND, 1972
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Erosion

Erosion in the Northern Piedmont Region is typically caused by flash flooding events. Unlike coastal areas,
where the soil is mainly composed of fine-grained particles such as sand, Northern Piedmont soils have
much greater organic matter content. Furthermore, vegetation also helps to prevent erosion in the area.
Erosion occurs in the Northern Piedmont Region, particularly along the banks of rivers and streams, but it
is not an extreme threat to any of the participating counties and jurisdictions. No areas of concern were
reported by the mitigation council.

5.9.3 Historical Occurrences

Landslides

Steep topography in some areas of the Northern Piedmont Region makes the planning area susceptible
to landslides. Most landslides are caused by heavy rainfall in the area. Building on steep slopes that was
not previously possible also contributes to risk. The locations of landslide events, provided by the North
Carolina Geological Survey, showed that there have been no reported incidents in Northern Piedmont
Region?. Some incidence mapping has also been completed throughout the western portion of North
Carolina though it is not complete. Therefore, it should be noted that many more incidents than what is
reported are likely to have occurred in the Northern Piedmont region counties.

Previous versions of all of the region’s mitigation plans explain that there have been no recorded
occurrences of significant landslides.

20 1t should be noted that the North Carolina Geological Survey (NCGS) emphasized the dataset provided was incomplete.
Therefore, there may be additional historical landslide occurrences. Furthermore, dates were not included for every event. The
earliest date reported was 1940. No damage information was provided by NCGS.
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Sinkholes

In North Carolina, most sinkholes occur in the southern coastal plain due to the high concentration of
limestone; however, they are also common in the western part of the state and in the Northern Piedmont
region though often caused by erosion from failed stormwater infrastructure.

Erosion

Most historical occurrences of erosion are seen near the coast of North Carolina, but the Northern
Piedmont region is still susceptible to the hazard. Several sources were vetted to identify areas of erosion
in the Northern Piedmont Region. This includes searching local newspapers, interviewing local officials,
and reviewing previous hazard mitigation plans. Little information could be found beyond the hazard
mitigation plans. Erosion was referenced in the previous Northern Piedmont Regional Hazard Mitigation
Plan, but there was no recorded history of significant erosion events and it was found to be hazard with a
negligible potential impact.

5.9.4 Probability of Future Occurrences

Landslides

Based on historical information and the USGS susceptibility index, the probability of future landslide
events is possible (10 to 100 percent probability). Local conditions may become more favorable for
landslides due to heavy rain, for example. This would increase the likelihood of occurrence. It should also
be noted that some areas in the Northern Piedmont Region have greater risk than others given factors
such as steepness on slope and modification of slopes.

Sinkholes

Sinkholes have also affected parts of North Carolina in recent history, but most of those impacts have
been in the southeastern region of the state, not the Northern Piedmont region. While many sinkholes
have been relatively small, it is still unlikely (less than 1 percent annual probability) that this region will
continue to be affected in the future.

Erosion

Erosion remains a natural, dynamic, and continuous process for the Northern Piedmont Region, and it will
continue to occur. The annual probability level assigned for erosion is possible (between 1 and 10
percent). However, given the lack of historical events, location, data, and threat to life or property, no
further analysis will be done in Section 6: Vulnerability Assessment.
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5.10 DAM FAILURE

5.10.1 Background and Description

Worldwide interest in dam and levee safety has risen significantly in recent years. Aging infrastructure,
new hydrologic information, and population growth in floodplain areas downstream from dams and near
levees have resulted in an increased emphasis on safety, operation, and maintenance.

There are approximately 80,000 dams in the United States today, the majority of which are privately
owned. Other owners include state and local authorities, public utilities, and federal agencies. The
benefits of dams are numerous: they provide water for drinking, navigation, and agricultural irrigation.
Dams also provide hydroelectric power, create lakes for fishing and recreation, and save lives by
preventing or reducing floods.

Though dams have many benefits, they also can pose a risk to communities if not designed, operated, and
maintained properly. In the event of a dam failure, the energy of the water stored behind even a small
dam is capable of causing loss of life and great property damage if development exists downstream. If a
levee breaks, scores of properties may become submerged in floodwaters and residents may become
trapped by rapidly rising water. The failure of dams and levees has the potential to place large numbers
of people and great amounts of property in harm’s way.

5.10.2 Location and Spatial Extent

The North Carolina Division of Land Resources provides information on dams, including a hazard potential
classification. There are three hazard classifications—high, intermediate, and low—that correspond to
qualitative descriptions and quantitative guidelines. Table 5.23 explains these classifications.

TABLE 5.23: NORTH CAROLINA DAM HAZARD CLASSIFICATIONS

Interruption of road service, low volume .
P Less than 25 vehicles per day

Low roads Less than 25 vehicles per day

Economic Damage Less than $30,000
. Damage to highways, Interruption of 25 to less than 250 vehicles per day
Intermediate service

Economic Damage $30,000 to less than $200,000
Loss of human life* Probable loss of 1 or more human lives
Economic Damage More than $200,000

High *Probable loss of human life due to
breached roadway or bridge on or below 250 or more vehicles per day
the dam

Source: North Carolina Division of Energy, Mineral, and Land Resources

According to the North Carolina Division of Energy, Mineral, and Land Resources, there are 960 dams in
the Northern Piedmont Region?!. Figure 5.15 shows the dam location and the corresponding hazard
ranking for each. Of these dams, 142 are classified as high hazard potential. These high hazard dams are
summarized by county in Table 5.24.

21 The October 23, 2018 list of high hazard dams obtained from the North Carolina Division of Energy, Mineral, and Land
Resources (http://portal.ncdenr.org/web/Ir/dams) was reviewed and amended by local officials to the best of their knowledge.
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TABLE 5.24: SUMMARY OF HIGH HAZARD DAM LOCATION

Caswell County
Davie County
Forsyth County
Rockingham County
Stokes County
Surry County
Yadkin County
Northern Piedmont Region Total
Source: North Carolina Division of Energy, Mineral, and Land Resources

5
9
55
18
27
16
12
142

FIGURE 5.15: NORTHERN PIEDMONT REGION HIGH HAZARD DAM LOCATION

North Piedmont Region - High Hazard Dams
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It should also be noted that dam regulations for classifying dams was changed in recent history. As a result,

generally more dams are classified as high hazard.

Northern Piedmont Regional Hazard Mitigation Plan
FINAL - June 2020

5:50



SECTION 5: HAZARD PROFILES

5.10.3 Historical Occurrences

There is no record of significant dam failure in the Northern Piedmont Region, though little information
was available. In addition, it should be noted that several breach scenarios in the area could be
catastrophic.

5.10.4 Probability of Future Occurrence

Given the current dam inventory and historic data, a dam breach is unlikely (less than 1 percent annual
probability) in the future. However, as has been demonstrated in the past, regular monitoring is necessary
to prevent these events. No further analysis will be completed in Section 6: Vulnerability Assessment as
more sophisticated dam breach plans (typically completed by the U.S. Army Corp of Engineers) have been
completed for dams of concern in the region.
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5.11 FLOODING

5.11.1 Background and Description

Flooding is the most frequent and costly natural hazard in the United States and is a hazard that has caused
more than 10,000 deaths since 1900. Nearly 90 percent of presidential disaster declarations result from
natural events where flooding was a major component.

Floods generally result from excessive precipitation and can be classified under two categories: general
floods, precipitation over a given river basin for a long period of time along with storm-induced wave
action, and flash floods, the product of heavy localized precipitation in a short time period over a given
location. The severity of a flooding event is typically determined by a combination of several major factors,
including stream and river basin topography and physiography, precipitation and weather patterns, recent
soil moisture conditions, and the degree of vegetative clearing and impervious surface.

General floods are usually long-term events that may last for several days. The primary types of general
flooding include riverine, coastal, and urban flooding. Riverine flooding is a function of excessive
precipitation levels and water runoff volumes within the watershed of a stream or river. Coastal flooding
is typically a result of storm surge, wind-driven waves, and heavy rainfall produced by hurricanes, tropical
storms, and other large coastal storms. Urban flooding occurs where manmade development has
obstructed the natural flow of water and decreased the ability of natural groundcover to absorb and retain
surface water runoff.

Most flash flooding is caused by slow-moving thunderstorms in a local area or by heavy rains associated
with hurricanes and tropical storms. However, flash flooding events may also occur from a dam or levee
failure within minutes or hours of heavy amounts of rainfall or from a sudden release of water held by a
retention basin or other stormwater control facility. Although flash flooding occurs most often along
mountain streams, it is also common in urbanized areas where much of the ground is covered by
impervious surfaces.

The periodic flooding of lands adjacent to rivers, streams, and shorelines (land known as a floodplain) is a
natural and inevitable occurrence that can be expected to take place based upon established recurrence
intervals. The recurrence interval of a flood is defined as the average time interval, in years, expected
between a flood event of a particular magnitude and an equal or larger flood. Flood magnitude increases
with increasing recurrence interval.

Floodplains are designated by the frequency of the flood that is large enough to cover them. For example,
the 10-year floodplain will be covered by the 10-year flood and the 100-year floodplain by the 100-year
flood. Flood frequencies, such as the 100-year flood, are determined by plotting a graph of the size of all
known floods for an area and determining how often floods of a particular size occur. Another way of
expressing the flood frequency is the chance of occurrence in a given year, which is the percentage of the
probability of flooding each year. For example, the 100-year flood has a 1 percent chance of occurring in
any given year and the 500-year flood has a 0.2 percent chance of occurring in any given year.

5.11.2 Location and Spatial Extent

There are areas in the Northern Piedmont Region that are susceptible to flood events. Special flood hazard
areas in the Northern Piedmont Region were mapped using Geographic Information System (GIS) and
FEMA Digital Flood Insurance Rate Maps (DFIRM). This includes Zone A (1-percent annual chance

Northern Piedmont Regional Hazard Mitigation Plan 5:52
FINAL — June 2020



SECTION 5: HAZARD PROFILES

floodplain), Zone AE (1-percent annual chance floodplain with elevation), and Zone X500 (0.2-percent
annual chance floodplain). According to GIS analysis, of the 3,011 square miles that make up the Northern
Piedmont Region (including the area of Caswell County, Davie County, Forsyth County, Rockingham
County, Stokes County, Surry County, and Yadkin County), there are 191.3 square miles of land in zones A
and AE (1-percent annual chance floodplain/100-year floodplain) and 5.3 square miles of land in zone
X500 (0.2-percent annual chance floodplain/500-year floodplain). The county totals are presented below
in Table 5.25.

TABLE 5.25: SUMMARY OF FLOODPLAIN AREAS

Caswell County 25.6 0.9
Davie County 29.9 0.2
Forsyth County 29.2 1.7
Rockingham County 41.8 1.2
Stokes County 21.7 0.1
Surry County 21.0 0.9
Yadkin County 22.0 0.3

NORTHERN PIEDMONT REGION 53
TOTAL .

These flood zone values account for 6.5 percent of the total land area in the Northern Piedmont Region.
It is important to note that while FEMA digital flood data is recognized as best available data for planning
purposes, it does not always reflect the most accurate and up-to-date flood risk. Flooding and flood-
related losses often do occur outside of delineated special flood hazard areas. Figure 5.16 illustrates the
location and extent of currently mapped special flood hazard areas for the Northern Piedmont Region
based on best available FEMA DFIRM data.
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FIGURE 5.16: SPECIAL FLOOD HAZARD AREAS

MNorthern Piedmont Region - Floodplains
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5.11.3 Historical Occurrences

Information from the National Centers for Environmental Information was used to ascertain historical
flood events. The National Centers for Environmental Information reported a total of 87 events
throughout the Northern Piedmont Region since 199322, A summary of these events is presented in Table
5.26. These events accounted for over $1.6 million in property damage throughout the region?.

22 These events are only inclusive of those reported by NCEI. It is likely that additional occurrences have occurred and have gone

unreported.
3 The total damage amount was averaged over the number of affected counties when multiple counties were involved in the

flood event.
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TABLE 5.26: SUMMARY OF FLOOD OCCURRENCES

Property Damage

Caswell County
Milton

Yanceyville
Unincorporated Areas
Davie County
Bermuda Run
Cooleemee
Mocksville
Unincorporated Areas
Forsyth County
Bethania

Clemmons
Kernersville
Lewisville

Rural Hall
Tobaccoville
Walkertown
Winston-Salem
Unincorporated Area
Rockingham County
Eden

Madison

Mayodan

Reidsville

Stoneville
Wentworth
Unincorporated Area
Stokes County
Danbury

King

Walnut Cove
Unincorporated Area
Surry County
Dobson

Elkin

Mount Airy

Pilot Mountain
Unincorporated Area
Yadkin County
Boonville

East Bend

Jonesville

Yadkinville
Unincorporated Area

1

[
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3
1
0
13
10

0
0
0
O

0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0

$32,800
S0
S0
$32,800
$1,394,080
0
0
0
$1,394,080
$208,500
S0
S0
S0
S0
S0
$0
$0
$0
$208,500
$52,440
$0
$0
$0
$0
$0
S0
$52,440
S0
S0
S0
S0
S0
$820
S0
$0
$0
$0
$820
$1,640
$0
$0
$0
$0
$1,640

Northern Piedmont

Source: National Centers for Environmental Information
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5.11.4 Historical Summary of Insured Flood Losses

According to FEMA flood insurance policy records as of August 2018, there have been 596 flood losses
reported in the Northern Piedmont Region through the National Flood Insurance Program (NFIP) since
1978, totaling over $5.92 million in claims payments. A summary of these figures for each Northern
Piedmont county is provided in Table 5.27. It should be emphasized that these numbersinclude only those
losses to structures that were insured through the NFIP policies, and for losses in which claims were
sought and received. It is likely that many additional instances of flood loss in the Northern Piedmont
Region were either uninsured, denied claims payment, or not reported.

TABLE 5.27: SUMMARY OF INSURED FLOOD LOSSES

Caswell County 1 SO
Milton* - -
Yanceyville - -
Unincorporated Areas 1 SO
Davie County 9 $124,621
Bermuda Run 2 $97,025
Cooleemee - -
Mocksville 0 SO
Unincorporated Areas 7 $27,596
Forsyth County 399 $3,912,635
Bethania 0 SO
Clemmons 4 $56,318
Kernersville 7 $157,501
Lewisville 3 $14,438
Rural Hall 0 SO
Tobaccoville 0 SO
Walkertown 0 SO
Winston-Salem 272 $2,665,061
Unincorporated Area 113 $1,019,317
Rockingham County 101 $596,235
Eden 55 $363,336
Madison 20 $142,567
Mayodan 5 $1,930
Reidsville 6 $10,804
Stoneville 0 SO
Wentworth 0 SO
Unincorporated Area 0 SO
Stokes County 15 $175,212
Danbury - -

King 2 $6,832
Walnut Cove 1 $6,669
Unincorporated Area 12 $161,711
Surry County 65 $1,100,531
Dobson* - -
Elkin 1 $3,582
Mount Airy 41 $741,202

Pilot Mountain* - -
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Flood Losses Claims Payments

Unincorporated Area 23 $355,747
Yadkin County 6 $6,153
Boonville* - -
East Bend* - -
Jonesville 0 S0
Yadkinville 2 $2,110
Unincorporated Area 4 $4,043

Northern Piedmont Regional Total “ $5,915,388

*This community does not participate in the National Flood Insurance Program. Therefore, no values are reported.
Source: Federal Emergency Management Agency, National Flood Insurance Program

5.11.5 Repetitive Loss Properties

FEMA defines a repetitive loss property as any insurable building for which two or more claims of more
than $1,000 were paid by the NFIP within any rolling 10-year period, since 1978. A repetitive loss property
may or may not be currently insured by the NFIP. Currently there are over 140,000 repetitive loss
properties nationwide.

There are 51 non-mitigated repetitive loss properties located in the Northern Piedmont Region, which
accounted for 176 losses and nearly $2.9 million in claims payments under the NFIP. The average claim
amount for these properties is $16,423. The majority of the properties are residential buildings, 34 are
single-family residential, 1 is 2-4 family residential, 3 are assumed condominiums, 2 are other residential,
and 11 are non-residential. Without mitigation these properties will likely continue to experience flood
losses. Tables 5.28 presents a summary these figures for the Northern Piedmont Region.

TABLE 5.28: SUMMARY OF REPETITIVE LOSS PROPERTIES

Number of
Number of Losses Total Payments
Propertles

Caswell County

Milton 0 0 50
Yanceyville 0 0 $0
Unincorporated Areas 0 0 S0
Davie County 0 (] $0
Bermuda Run 0 0 $0
Cooleemee 0 0 S0
Mocksville 0 0 S0
Unincorporated Areas 0 0 S0
Forsyth County 33 125 $1,606,000
Bethania 0 0 S0
Clemmons 2 11 $118,690
Kernersville 1 2 $24,450
Lewisville 0 0 S0
Rural Hall 0 0 S0
Tobaccoville 0 0 S0
Walkertown 0 0 S0
Winston-Salem 30 112 $1,462,861
Unincorporated Area 0 0 S0
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Number of
Propertles

Rockingham County

Eden
Madison
Mayodan
Reidsville
Stoneville
Wentworth

Unincorporated Area

Stokes County
Danbury

King

Walnut Cove

Unincorporated Area

Surry County
Dobson

Elkin

Mount Airy
Pilot Mountain

Unincorporated Area

Yadkin County
Boonville

East Bend
Jonesville
Yadkinville

Unincorporated Area

N O O OO O N OO O o o v

coooohrooooolF R

N
o

$321,076
$299,029

$0

$0

$0

$0

$0
$22,047

$0

$0

$0

S0

S0
$963,446

S0
$906,037
$57,409

S0

S0
$0

Northern Piedmont Regional Total _— S2, 890 522

Source: National Flood Insurance Program

5.11.6 Probability of Future Occurrences

Flood events will remain a threat in the Northern Piedmont Region, and the probability of future
occurrences will remain likely (between 10 and 100 percent annual probability). The probability of future
flood events based on magnitude and according to best available data is illustrated in the figures above,
which indicates those areas susceptible to the 1-percent annual chance flood (100-year floodplain) and

the 0.2-percent annual chance flood (500-year floodplain).
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Other Hazards

5.12 WILDFIRES

5.12.1 Background and Description

A wildfire is any outdoor fire (i.e. grassland, forest, brush land) that is not under control, supervised, or
prescribed?*. Wildfires are part of the natural management of forest ecosystems, but may also be caused
by human factors.

Nationally, over 80 percent of forest fires are started by negligent human behavior such as smoking in
wooded areas or improperly extinguishing campfires. The second most common cause for wildfire is
lightning. In North Carolina, a majority of fires are caused by debris burning.

There are three classes of wildland fires: surface fire, ground fire, and crown fire. A surface fire is the most
common of these three classes and burns along the floor of a forest, moving slowly and killing or damaging
trees. A ground fire (muck fire) is usually started by lightning or human carelessness and burns on or below
the forest floor. Crown fires spread rapidly by wind and move quickly by jumping along the tops of trees.
Wildfires are usually signaled by dense smoke that fills the area for miles around.

Wildfire probability depends on local weather conditions, outdoor activities such as camping, debris
burning, and construction, and the degree of public cooperation with fire prevention measures. Drought
conditions and other natural hazards (such as tornadoes, hurricanes, etc.) increase the probability of
wildfires by producing fuel in both urban and rural settings.

Many individual homes and cabins, subdivisions, resorts, recreational areas, organizational camps,
businesses, and industries are located within high wildfire hazard areas. Furthermore, the increasing
demand for outdoor recreation places more people in wildlands during holidays, weekends, and vacation
periods. Unfortunately, wildland residents and visitors are rarely educated or prepared for wildfire events
that can sweep through the brush and timber and destroy property within minutes.

Wildfires can result in severe economic losses as well. Businesses that depend on timber, such as paper
mills and lumber companies, experience losses that are often passed along to consumers through higher
prices and sometimes jobs are lost. The high cost of responding to and recovering from wildfires can
deplete state resources and increase insurance rates. The economic impact of wildfires can also be felt in
the tourism industry if roads and tourist attractions are closed due to health and safety concerns.

State and local governments can impose fire safety regulations on home sites and developments to help
curb wildfire. Land treatment measures such as fire access roads, water storage, helipads, safety zones,
buffers, firebreaks, fuel breaks, and fuel management can be designed as part of an overall fire defense
system to aid in fire control. Fuel management, prescribed burning, and cooperative land management
planning can also be encouraged to reduce fire hazards.

2 Prescription burning, or “controlled burn,” undertaken by land management agencies is the process of igniting fires under
selected conditions, in accordance with strict parameters.
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5.12.2 Location and Spatial Extent

The entire region is at risk to a wildfire occurrence. However, several factors such as drought conditions
or high levels of fuel on the forest floor, may make a wildfire more likely. Furthermore, areas in the urban-
wildland interface are particularly susceptible to fire hazard as populations abut formerly undeveloped

areas.

5.12.3 Historical Occurrences

Information from the National Association of State Foresters was used to ascertain historical wildfire
events. The National Association of State Foresters reported that a total of 1,444 events that impacted
an area greater than 1 acre have occurred throughout the Northern Piedmont Region since 20012°, A
summary of these events is presented in Table 5.29. The largest of these events was the Lumber Plant

Fire, which occurred in Surry County in 2011 and impacted 737 acres.

TABLE 5.29: SUMMARY OF WILDFIRE INCIDENTS (2001-2018)

Location

Caswell County
Milton

Yanceyville
Unincorporated Areas
Davie County
Bermuda Run
Cooleemee
Mocksville
Unincorporated Areas
Forsyth County
Bethania

Clemmons
Kernersville
Lewisville

Rural Hall
Tobaccoville
Walkertown
Winston-Salem
Unincorporated Area
Rockingham County
Eden

Number of
Occurrences

89
174

16
127
346

Acres Burned

918.59
0.00
0.00

918.59

193.15

2.73
193.15
385.77

0.00

5.00

9.10

22.00
5.00
26.70
3.43
37.70
276.84
1162.59
32.10

25 These events are only inclusive of those reported by NASFI. It is likely that additional occurrences have occurred and have

gone unreported.
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Location

Madison

Mayodan

Reidsville

Stoneville
Wentworth
Unincorporated Area
Stokes County
Danbury

King

Walnut Cove
Unincorporated Area
Surry County
Dobson

Elkin

Mount Airy

Pilot Mountain
Unincorporated Area
Yadkin County
Boonville

East Bend

Jonesville
Yadkinville

Unincorporated Area

Northern Piedmont Regional
Total

Number of
Occurrences

210
313

307
174
1
3
1
0
169

1444

Acres Burned

1.00
4.00
12.70
0.00
26.40
1086.39
1069.46
0.00
1.50
0.00
1067.96
3073.73
2.00
0.00
9.50
0.00
3062.23
423.97
1.00
5.00
1.20
0.00
416.77

7227.26

Figure 5.17 shows the Wildfire Ignition Density in the Northern Piedmont Region based on data from the
Southern Wildfire Risk Assessment. This data represents the likelihood of wildfire igniting in the area,

which is derived from historical wildfire occurrences to create an average ignition rate map.
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FIGURE 5.17: WILDFIRE IGNITION DENSITY

Northern Piedmont Region - Wildfire Ignition Density
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Every state also has a Wildland Urban Interface (WUI), which is the rating of potential impact of wildfires
on people and their homes. The WUI is not a fixed geographical location, but rather a combination of
human development and vegetation where wildfires have the greatest potential to result in negative
impacts. Nationally, one-third of all homes lie in the WUI, which is a growing danger. Below, Figure 5.18
shows a map of each state’s WUI. Based on the data from the US Department of Agriculture, 52% of
homes in North Carolina lie within the WUI.

Source: Southern Wildfire Risk Assessment
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FIGURE 5.18: PERCENT OF TOTAL HOMES IN THE WILDLAND URBAN INTERFACE

50%-74%
25%-49%

1%-24%
Unknown

Source: US Department of Agriculture

Below, Figure 5.19 displays the WUI Risk Index specifically for the Northern Piedmont Region.
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FIGURE 5.19: WILDLAND URBAN INTERFACE RISK INDEX
MNorthern Piedmont Region - WUI Risk Index
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Source: Southern Wildfire Risk Assessment

Based on data from the North Carolina Division of Forest Resources from 2003 to 2012, the Northern
Piedmont Region experienced an average of 343 wildfires annually which burn a combined 767 acres, on
average per year. The data indicates that most of these fires are small, averaging two acres per fire.
Although it is certain that wildfires have occurred in the region, NCEI reports that none have taken place
in recent history.

Appendix G includes maps of Ignition Density, Wildland Urban Interface areas as defined by the Southern
Wildfire Risk Assessment and previous wildfire events for all participating jurisdictions in the region.

5.12.4 Probability of Future Occurrences

Wildfire events will be an ongoing occurrence in the Northern Piedmont Region. The likelihood of wildfires
increases during drought cycles and abnormally dry conditions. Fires are likely to stay small in size but
could increase due local climate and ground conditions. Dry, windy conditions with an accumulation of
forest floor fuel (potentially due to ice storms or lack of fire) could create conditions for a large fire that
spreads quickly. It should also be noted that some areas do vary somewhat in risk. For example, highly
developed areas are less susceptible unless they are located near the urban-wildland boundary. The risk
will also vary due to assets. Areas in the urban-wildland interface will have much more property at risk,
resulting in increased vulnerability and need to mitigate compared to rural, mainly forested areas. The
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probability assigned to the Northern Piedmont Region for future wildfire events is likely (10 to 100 percent
annual probability).

5.13 INFECTIOUS DISEASE

5.13.1 Background and Description

For the purposes of this plan, this section will assess infectious diseases and vector-borne diseases within
the Northern Piedmont region.

Infectious Disease

Communicable, or infectious, diseases are conditions that result in clinically evident illness which are
transmissible directly from one person to another or indirectly through vectors such as insects, air, water,
blood, or other objects. The impact of communicable disease can range from the mild effects of the
common cold to the extreme lethality of pneumonic plague or anthrax. The public health system in the
United States was developed in large part as a response to the often urgent need to respond to or prevent
outbreaks of communicable diseases. Through public health methods of disease reporting, vaccinations,
vector control, and effective treatments, most communicable diseases are well controlled in the United
States and across the Northern Piedmont region. However, control systems can fail and when people
come together from locations outside of the state, outbreaks can occur, even in the most modern of
communities. In this section, some of the more significant potential communicable disease concerns are
described.

The threats discussed in this section usually do not occur on a regular basis, though some are more
frequent. The diseases described herein do not originate from intentional exposure (such as through
terrorist actions) but do present significant issues and concerns for the public health community. There
are numerous infectious diseases that rarely, if ever, occur in the State of North Carolina, such as botulism
or bubonic plague. Some highly dangerous diseases which could potentially be used as biological
weapons, such as anthrax, pneumonic plague, and smallpox, are safely housed and controlled in
laboratory settings such as at the Center for Disease Control and Prevention (CDC). Other diseases have
not (yet) mutated into a form that can infect humans, or otherwise lie dormant in nature.

There have been several significant viral outbreaks from emerging diseases in recent years of both
national and international importance. The Zika virus and West Nile virus are viruses that are typically
passed to humans or animals by mosquitoes and made major news as emergent disease threats.
Meanwhile, diseases that are spread directly between human beings such as Severe Acute Respiratory
Syndrome (SARS) and Ebola have also been identified as serious threats. While each of these conditions
caused a great deal of public health concern when they were first identified, SARS has virtually
disappeared, West Nile virus occurs with low frequency and causes serious disease in only a very small
percentage of cases, Ebola has been more or less contained and a vaccine is in development, and many
people infected with Zika will not experience symptoms from the disease.

Other communicable diseases pose a much more frequent threat to the citizens of in the region. Some of
the infectious diseases of greatest concern include influenza, particularly in a pandemic form, as well as
norovirus, and multiple antibiotic-resistant tuberculosis. Even in one of its normal year-to-year variants,
influenza (commonly referred to as “flu”) can result in serious iliness and even death in young children,
the elderly and immune-compromised persons. But there is always the potential risk of the emergence of
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influenza in one of the pandemic HIN1 forms, such as in the “Spanish Flu” outbreak of 1918-19, which
killed over 50 million people worldwide. Every year, North Carolina sees hundreds of cases of influenza,
leading to hundreds of hours of lost productivity in businesses due to sick employees. Of note, a vaccine
for influenza is produced every year and, according to the CDC, is highly effective in preventing the
disease.

Norovirus is recognized as the leading cause of foodborne-disease outbreaks in the United States. The
virus can cause diarrhea, vomiting, and stomach pain, and is easily spread from person to person through
contaminated food or water and by surface to surface contact. Especially vulnerable populations to this
virus include those living or staying in nursing homes and assisted living facilities and other healthcare
facilities such as hospitals. Norovirus could also be a threat in the event of large public gatherings such as
sporting events, concerts, festivals, and so forth. North Carolina often experiences norovirus outbreaks
on an annual basis. No vaccine or treatment exists for the Norovirus, making it especially dangerous for
the public in the event of an outbreak.

Public health threats can occur at any time and can have varying impacts. Discussions between public
health professionals, planning officials, and first response agencies are essential in order to facilitate safe,
effective, and collaborative efforts toward outbreaks.

Vector-Borne Diseases
Bacterial, viral and parasitic diseases that are transmitted by mosquitoes, ticks and fleas are collectively
called "vector-borne diseases" (the insects and arthropods are the "vectors" that carry the diseases).
Although the term "vector" can also apply to other carriers of disease — such as mammals that can
transmit rabies or rodents that can transmit hantavirus — those diseases are generally called zoonotic
(animal-borne) diseases.

The most common vector-borne diseases found in North Carolina and the Northern Piedmont region are
carried by ticks and mosquitoes. The tick-borne illnesses most often seen in the state are Rocky Mountain
Spotted Fever, ehrlichiosis, Lyme disease and Southern Tick-Associated Rash lliness (STARI). The most
frequent mosquito-borne illnesses, or "arboviruses," in North Carolina include La Crosse encephalitis,
West Nile virus and Eastern equine encephalitis. An outbreak of the West Nile Virus began showing up in
the United States in 1999, with North Carolina reporting 63 cases from that time through the end of 2016.

5.13.2 Location and Spatial Extent

Extent is difficult to measure for an infectious disease event as the extent is largely dependent on the type
of disease and on the effect that it has on the population (discussed above). Extent can be somewhat
defined by the number of people impacted, which depending on the type of disease could number in the
tens of thousands within the state.

5.13.3 Historical Occurrences

Infectious Disease

The influenza is historically the most common infectious disease that has occurred in the Northern
Piedmont region. Cases of the flu tend to occur in the late fall and early winter months. In recent years,
cases of the influenza and influenza-like illnesses have been reported in hospitals. As seen in Figure 5.20
below, 172 people throughout North Carolina died from the flu between 2018 and 2019.
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FIGURE 5.20: INFLUENZA SURVEILLANCE, NC 2016-2019

INFLUENZA SURVEILLANCE, NC 2016-2019
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Source: NC Department of Health and Human Services

Vector-Borne Diseases

In 2016, North Carolina state health officials encouraged citizens to take preventative measures against
mosquito bites to avoid contracting the Zika virus. $477,500 dollars was allocated from the Governor’s

yearly budget to develop an infrastructure to detect, prevent, control, and respond to the Zika virus and
other vector-borne illnesses?®.

5.13.4 Probability of Future Occurrence

It is difficult to predict the future probability of infectious diseases due to the difficulty with obtaining
information on this type of hazard. The most common and probable disease in the state has shown to be
influenza; however, based on historical data, it is relatively unlikely (less than 1 percent annual probability)
that the Northern Piedmont Region will experience an outbreak of infectious diseases in the future.

26 https://www.ncdhhs.gov/news/press-releases/nc-prepared-zika-virus-risk-local-virus-carrying-mosquitoes-low
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Technological Hazards

5.14 HAZARDOUS SUBSTANCES

5.14.1 Background and Description

Hazardous materials can be found in many forms and quantities that can potentially cause death; serious
injury; long-lasting health effects; and damage to buildings, homes, and other property in varying degrees.
Such materials are routinely used and stored in many homes and businesses and are also shipped daily on
the nation’s highways, railroads, waterways, and pipelines. This subsection on the hazardous material
hazard is intended to provide a general overview of the hazard, and the threshold for identifying fixed and
mobile sources of hazardous materials is limited to general information on rail, highway, and FEMA-
identified fixed HAZMAT sites determined to be of greatest significance as appropriate for the purposes
of this plan.

Hazardous material (HAZMAT) incidents can apply to fixed facilities as well as mobile, transportation
related accidents in the air, by rail, on the nation’s highways, and on the water. Approximately 6,774
HAZMAT events occur each year, 5,517 of which are highway incidents, 991 are railroad incidents, and
266 are due to other causes?’. In essence, HAZMAT incidents consist of solid, liquid, and/or gaseous
contaminants that are released from fixed or mobile containers, whether by accident or by design as with
an intentional terrorist attack. A HAZMAT incident can last hours to days, while some chemicals can be
corrosive or otherwise damaging over longer periods of time. In addition to the primary release,
explosions and/or fires can result from a release, and contaminants can be extended beyond the initial
area by persons, vehicles, water, wind, and possibly wildlife as well.

HAZMAT incidents can also occur as a result of or in tandem with natural hazard events, such as floods,
hurricanes, tornadoes, and earthquakes, which in addition to causing incidents can also hinder response
efforts. In the case of Hurricane Floyd in September 1999, communities along the Eastern United States
were faced with flooded junkyards, disturbed cemeteries, deceased livestock, floating propane tanks,
uncontrolled fertilizer spills, and a variety of other environmental pollutants that caused widespread
toxilogical concern.

Hazardous material incidents can include the spilling, leaking, pumping, pouring, emitting, emptying,
discharging, injecting, escaping, leaching, dumping, or disposing into the environment of a hazardous
material, but exclude: (1) any release which results in exposure to poisons solely within the workplace
with respect to claims which such persons may assert against the employer of such persons; (2) emissions
from the engine exhaust of a motor vehicle, rolling stock, aircraft, vessel or pipeline pumping station
engine; (3) release of source, byproduct, or special nuclear material from a nuclear incident; and (4) the
normal application of fertilizer.

5.14.2 Location and Spatial Extent

As a result of the 1986 Emergency Planning and Community Right to Know Act (EPCRA), the Environmental
Protection Agency provides public information on hazardous materials. One facet of this program is to
collect information from industrial facilities on the releases and transfers of certain toxic agents. This

27 FEMIA, 1997.
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information is then reported in the Toxic Release Inventory (TRI). TRI sites indicate where such activity is
occurring. The Northern Piedmont Region has 50 TRl sites. These sites are shown in Figure 5.21.

FIGURE 5.21: TOXIC RELEASE INVENTORY (TRI) SITES
MNorthern Piedmont Region - WUI Risk Index

. - |
MoTmt-Airy
Edem
T Stoneville
SURRY STOKES . pur Mayoid
¥ aydan e
DotEd T pilot Niogntain hdzdison wentworth A
= Tk CASWELL
21 ROCKINGHAM  peidovile
walnut Cove =
EfCT, o King -
_—Rm1 Hz
Tebaccowville
E=thaniz
YADKIN -
FDR:S‘TI'I'IZ wialkertown -
Lewisvilie mnston-_Jﬂn_KEwl -

{ £ TRI Facdilites J

N

0O 3 6 12 12 24
I N e

Source: Environmental Protection Agency

In addition to “fixed” hazardous materials locations, hazardous materials may also impact the region via
roadways and rail. Many roads in the region are narrow or winding, making hazardous material transport
in the area treacherous. All roads that permit hazardous material transport are considered potentially at
risk to an incident.

5.14.3 Historical Occurrences

The U.S. Department of Transportation Pipeline and Hazardous Materials Safety Administration (PHMSA)
lists historical occurrences throughout the nation. A “serious incident” is a hazardous materials incident
that involves:

B afatality or major injury caused by the release of a hazardous material,

B the evacuation of 25 or more persons as a result of release of a hazardous material or exposure
to fire,

B arelease or exposure to fire which results in the closure of a major transportation artery,

B the alteration of an aircraft flight plan or operation,

Northern Piedmont Regional Hazard Mitigation Plan 5:69
FINAL — June 2020



SECTION 5: HAZARD PROFILES

B the release of radioactive materials from Type B packaging,
B  the release of over 11.9 galls or 88.2 pounds of a severe marine pollutant, or
B the release of a bulk quantity (over 199 gallons or 882 pounds) of a hazardous material.

However, prior to 2002, a hazardous material “serious incident” was defined as follows:
B afatality or major injury due to a hazardous material,
B closure of a major transportation artery or facility or evacuation of six or more person due to
the presence of hazardous material, or
B avehicle accident or derailment resulting in the release of a hazardous material.

Updated information regarding county specific releases and TRI sites have been provided through 2018.
Table 5.30 summarizes the total number of TRI Facilities in each county, along with the types of industries
these facilities encompass.

TABLE 5.30: SUMMARY OF TRI FACILITIES
| location | _______ndustry | Number of Faciliies |

Caswell County 2
Chemicals
Electrical EQuipment
Davie County 2
Machinery
Wood Products
Forsyth County 25
Beverages
Chemicals

Electrical Equipment
Fabricated Metals
Food
Machinery
Nonmetallic Mineral Product
Paper
Primary Metals
Textiles
Tobacco
Wood Products
Rockingham County 10
Chemicals
Fabricated Metals
Hazardous Waste
Nonmetallic Mineral Product
Paper
Plastics and Rubber
Tobacco
Stokes County 2
Electric Utilities
Primary Metals
Surry County 9
Fabricated Metals
Food
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Nonmetallic Mineral Product
Plastics and Rubber
Primary Metals
Wood Products
[ Northern Piedmont RegionalTotal | 50 |

Source: United States Environmental Protection Agency, Toxic Release Inventory (TRI) Program

Table 5.31 summarizes the serious HAZMAT incidents reported in the Northern Piedmont Region.

TABLE 5.31: SUMMARY OF HAZMAT INCIDENTS

Number of
Location Deaths / Injuries Property Damage
Occurrences / Injuri

Caswell County

Milton 0 O/O SO
Yanceyville 0 0/0 SO
Davie County 0 0/0 S0
Bermuda Run 0 0/0 S0
Cooleemee 0 0/0 40
Mocksville 0 0/0 S0
Forsyth County 23 0/0 $739,829
Bethania 0 0/0 S0
Clemmons 1 0/0 $149,000
Kernersville 5 0/9 $159,163
Lewisville 1 0/0 $83,473
Rural Hall 1 0/0 $33,681
Tobaccoville 0 0/0 S0
Walkertown 0 0/0 S0
Winston-Salem 13 0/0 $314,512
Rockingham County 5 0/0 $26,245
Eden 2 0/0 $5,095
Madison 1 0/0 S0
Mayodan 0 0/0 SO
Reidsville 2 0/0 $21,150
Stoneville 0 0/0 S0
Wentworth 0 0/0 S0
Stokes County 0 0/0 i)
Danbury 0 0/0 S0
King 0 0/0 S0
Walnut Cove 0 0/0 S0
Surry County 2 0/0 $1,029,332
Dobson 0 0/0 S0
Elkin 0 0/0 S0
Mount Airy 2 0/0 $1,029,332
Pilot Mountain 0 0/0 S0
Yadkin County 5 0/0 $384,360
Boonville 0 0/0 S0
East Bend 0 0/0 S0
Jonesville 0 0/0 S0
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Number of
L
ocation Occurrences Deaths / Injuries Property Damage

Yadkinville $384,360

Northern Piedmont Regional Total _— $2,179,766

Source: U.S. Department of Transportation Pipeline and Hazardous Materials Safety Administration

5.14.4 Probability of Future Occurrence

As of 2017, 50 toxic release inventory sites are located in the Northern Piedmont Region. Given the
location of these sites and several roadway, rail, and air incidents, it is possible that a hazardous material
incident may occur in the region (between 1 and 10 percent annual probability). County and municipal
officials are mindful of this possibility and take precautions to prevent such an event from occurring.
Furthermore, there are detailed plans in place to respond to an occurrence.
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5.15 RADIOLOGICAL EMERGENCY - FIXED NUCLEAR FACILITIES

5.15.1 Background and Description
Although not referenced in the previous Northern Piedmont Regional Hazard Mitigation Plan, radiological
emergencies will be assessed in this update.

A nuclear and radiation accident is defined by the International Atomic Energy Agency as “an event that
has led to significant consequences to people, the environment or the facility. Often, this type of incident
results from damage to the reactor core of a nuclear power plant which can release radioactivity into the
environment. The degree of exposure from nuclear accidents has varied from serious to catastrophic.
While radiological emergencies generally are a rare occurrence, many incidents are extremely well known
due to their large-scale impact and serious effects on people and the environment.

McGuire Nuclear Station (located in Huntersville, NC), which is the plant located closest to the Northern
Piedmont Region, is a 2,258 megawatt power plan that began commercial operation in 1981. It uses
uranium dioxide fuel and its reactor is a pressurized water reactor. The plant operates with a very high
level of security.

5.15.2 Location and Spatial Extent

The entire region is at risk to a nuclear incident. However, areas in the southwestern part of the region
are more susceptible due to their proximity to the McGuire Nuclear Station. The International Atomic
Energy Association has developed a scale called the International Nuclear and Radiological Event Scale
(INES) which provides a quantitative means of assessing the extent of a nuclear event. This scale, like the
MMI used for earthquakes, is logarithmic which means that each increasing level on the scale represents
an event 10 times more severe than the previous level (Figure 5.22).

FIGURE 5.22: INTERNATIONAL NUCLEAR EVENT SCALE
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The Nuclear Regulatory Commission defines two emergency planning zones around nuclear plants. Areas
located within 10 miles of the station are considered to be within the zone of highest risk to a nuclear
incident and this radius is the designated evacuation radius recommended by the Nuclear Regulatory
Commission. Within the 10-mile zone, the primary concern is exposure to and inhalation of radioactive
contamination. The most concerning effects in the secondary 50-mile zone are related to ingestion of food
and liquids that may have been contaminated. All areas of the counties that are not located within the
10-mile radius are located within this 50-mile radius that is still considered to be at risk from a nuclear
incident.

Davie, Forsyth, and Yadkin counties are all located within the 50-mile buffer zone of the McGuire Nuclear
Station. A map of all nuclear power plants in North Carolina can be seen below in Figure 5.23.

FIGURE 5.23: NC NUCLEAR POWER STATIONS INCIDENT HAZARD ZONES
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5.15.3 Historical Occurrences

Although there have been no major nuclear events at the McGuire Nuclear Station, there is some
possibility that one could occur as there have been incidents in the past in the United States at other
facilities and at facilities around the world.

5.15.4 Probability of Future Occurrences

A nuclear event is a very rare occurrence in the United States due to the intense regulation of the industry.
There have been incidents in the past, but it is considered unlikely (less than 1 percent annual probability).
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5.16 TERRORISM

5.16.1 Background and Description
For the purpose of this report, terrorism encompasses explosive, chemical, radiological, biological,
nuclear, and other threats.

Terrorism is defined in the United States by the Code of Federal Regulations is “the unlawful use of force
or violence against persons or property to intimidate or coerce a government, civilian population, or any
segment thereof, in furtherance of political or social objectives.” Terrorist acts may include assassinations,
kidnappings, hijackings, bombings, small arms attacks, vehicle ramming attacks, edged weapon attacks,
incendiary attacks, cyber-attacks (computer based), and the use of chemical, biological, nuclear and
radiological weapons. For the purposes of this plan, cyber-attacks are included as a separate hazard.

Historically the main categories of weapons of mass destruction (WMDs) used in terror attacks are
Chemical, Biological, Radiological, Nuclear, and Explosive (collectively referred to as CBRNE). As we rank
these categories, considering immediate danger posed, impact, probability, technical feasibility,
frequency, and historical success, they are typically ranked in the following way.

Explosive

Explosive attacks lead all others due to their immediate danger to life and health, immediate and
measurable impact, high probability, low cost/easy degree of technical feasibility, and a long history of
successful attacks.

Chemical

Chemical attacks can pose immediate danger to life and health depending upon the materials used.
Chemicals are easy to access, low cost, and easy to deploy. Chemical terrorism can have high and
persistent impacts to people and places. These types of attacks are probable and have enjoyed historical
success.

Radiological

Radiological attacks can pose significant threats to life and health depending upon the specific materials
used. Radiological materials while restricted and regulated are accessible to people with some knowledge
in this discipline. While radiological incidents have occurred, they occur less frequently than explosive and
chemical attacks.

Biological

Biological attacks can pose significant threats to life and health. They are typically deployed as diseases
and bio-toxins. They require some degree of technical expertise in order to be deployed successfully.
While biological incidents have occurred, they occur less frequently than explosive and chemical attacks.

Nuclear

While yielding a very high impact, the Nuclear attack is extremely rare due to the fact that it is cost
prohibitive and very technically difficult to achieve. This type of attack, however, could be state sponsored
which makes it viable.
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Other

Terrorism Hazard Assessment must also account for modern trends and changes. An additional “OTHER”
category should be considered that includes small arms attacks, vehicle ramming attacks, edged weapon
attacks, and incendiary attacks.

5.16.2 Location and Spatial Extent

All parts of North Carolina are vulnerable to a terror event; however, terrorism tends to target more
densely populated areas. The map in Figure 5.24 displays the population density in the Northern Piedmont
region using census tract levels.

FIGURE 5.24: POPULATION DENSITY IN THE NORTHERN PIEDMONT REGION
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Furthermore, the most recent population counts of each participating county and jurisdictions can be
seen in Table 5.32 below.
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TABLE 5.32: 2017 POPULATION ESTIMATES FOR THE NORTHERN PIEDMONT

REGION

|________location | 2018 Population Estimate

Caswell County
Milton
Yanceyville
Unincorporated Areas
Davie County
Bermuda Run
Cooleemee
Mocksville
Unincorporated Areas
Forsyth County
Bethania
Clemmons
Kernersville
Lewisville
Rural Hall
Tobaccoville
Walkertown
Winston-Salem
Unincorporated Area
Rockingham County
Eden
Madison
Mayodan
Reidsville
Stoneville
Wentworth
Unincorporated Area
Stokes County
Danbury
King
Walnut Cove
Unincorporated Area
Surry County
Dobson
Elkin
Mount Airy
Pilot Mountain
Unincorporated Area
Yadkin County
Boonville
East Bend
Jonesville
Yadkinville
Unincorporated Area

Northern Piedmont Regional Total 690,178

Source: US Census Bureau

22,698
148
1,994
20,556
42,733
2,616
968
5,291
33,858
379,099
359
20,563
24,767
13,999
3,216
2,680
5,150
246,328
62,037
90,690
14,870
2,118
2,371
14,013
1,243
2,702
53,373
45,467
183
6,877
1,355
37,052
71,948
1,548
4,036
10,260
1,422
54,682
37,543
1,156
565
2,209
2,899
30,714
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5.16.3 Historical Occurrences
No extreme cases of terror attacks have previously affected the Northern Piedmont region. However, as
the population in the area continues to increase, so does the chance of an attack.

5.16.4 Probability of Future Occurrences

The Northern Piedmont region has experienced no major terrorist attacks, but the area’s population is
continuing to rise. The probability of future occurrences of a terrorist attack, while unlikely (less than 1
percent annual probability) is a real possibility that the area must be prepared for.
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5.17 CYBER

5.17.1 Background and Description

Cyberattacks are deliberate attacks on information technology systems in an attempt to gain illegal access
to a computer, or purposely cause damage. As the world and the Northern Piedmont region become more
technologically advanced and dependent upon computer systems, the threat of cyberattacks is becoming
increasingly prevalent. Also known as computer network attacks, cyberattacks are difficult to recognize
and typically use malicious code to alter computer data or steal information.

Mitigating and preparing for cyberattacks is challenging because of how diverse and complex attacks can
be. The FBI is the lead federal agency for investigating cyberattacks by criminals, overseas adversaries,
and terrorists. In North Carolina, the Department of Information Technology is the lead agency that
maintains Cybersecurity and Risk Management resources.

Cyberattacks can happen in both the public and private sector. They may be carried out by a specific
individual, or by groups from afar. Many attacks attempt to steal money or to disturb normal operations.
According to the 2017 Verizon Report of Data Breaching, 93% of all data breaches had a financial or
espionage motive, and espionage cases are rising.

There are many types of cyberattack incident patterns, which include:
¢ Web App Attacks: Incidents in which web applications were attacked, which can include
exploiting code-level vulnerabilities in the application.

¢ Point-of-Sale Intrusions: Remote attacks against environments where card-present retail
transactions are conducted.

¢ Insider and Privilege Misuse: Unapproved or malicious use of organizational resources.

¢ Miscellaneous Errors: Incidents in which unintentional actions directly compromise an attribute
of a security asset.

¢ Physical Theft and Loss: Incidents where an information asset went missing.
¢ Crimeware: Instances involving malware that do not fit into a more specific pattern.

¢ Payment Card Skimmers: Incidents involving skimming devices physically implanted on an asset
that reads magnetic stripe data from payment cards.

¢ Cyber-espionage: Unauthorized network or system access linked to state-affiliated actors.

¢ Denial-of-Service Attacks: Any attack intended to compromise the availability of networks and
systems that are designed to overwhelm systems, resulting in performance degradation or
interruption of service.

Figure 5.25 below displays nationwide cyberattack incident patterns from the 2017 Verizon Data Breach
Investigations Report.
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FIGURE 5.25: PERCENTAGE AND COUNTS OF INCIDENTS PER PATTERN
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5.17.2 Location and Spatial Extent
Cyberattacks happen all over the world and are not restricted to a certain locational boundary. They tend
to affect the public industry rather than private industries.

5.17.3 Historical Occurrences

In North Carolina and the Northern Piedmont region, the Department of Information Technology
specializes in cybersecurity and risk management. Within the department, the NC Information Sharing
and Analysis Center gathers information on cyber threats within the State raise cybersecurity.

In 2016, North Carolina reported the highest number of cybercrimes in the “non-payment/non-delivery”
sector, which can be seen in Table 5.33 below.
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TABLE 5.33: NORTH CAROLINA CYBERCRIMES AND VICTIM COUNTS IN 2016

m Crime Type by Victim Count

Crime Type Victim Count  Crime Type Victim Count
419/Overpayment 614  Health Care Related 10
Advanced Fee 384  IPR/Copyright and Counterfeit 58
Auction 442  |dentity Theft 345
BEC/EAC 254 Investment 28
Charity 10 Lottery/Sweepstakes 119
Civil Matter 28  Malware/Scareware 62
Confidence Fraud/Romance 326 Misrepresentation 102
Corporate Data Breach 74  No Lead Value 121
Credit Card Fraud 274 Non-payment/Non-Delivery 1,844
Crimes Against Children 19  Other 218
Criminal Forums 0  Personal Data Breach 569
Denial of Service 28  Phishing/Vishing/Smishing/Pharming 399
Employment 467  Ransomware 67
Extortion 468  Re-shipping 25
Gambling 1 Real Estate/Rental 280
Government Impersonation 319  Tech Support 298
Hacktivist 2 Terrorism 6
Harassment/Threats of 364  Virus 29
Violence

Descriptors®

Social Media 455 Virtual Currency 38

Source: FBI Internet Crime Complaint Center, 2016

Although the Northern Piedmont region has not reported any major catastrophic cyberattacks, the
potential to experience one is unpredictable and can happen at any time.

5.17.4 Probability of Future Occurrences
As the world’s dependency on technology grows, the possibility of experiencing cyberattacks rises as well.
There have not been severe past occurrences in the region, and it is considered unlikely (less than 1
percent annual probability) to experience one in the near future.
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5.18 ELECTROMAGNETIC PULSE

5.18.1 Background and Description
The United States Department of Energy defines electromagnetic pulses (EMPs) as “intense pulses of
electromagnetic energy resulting from solar-caused effects or man-made nuclear and pulse power
devices.” EMPs can be naturally occurring or human-caused hazards. Examples of natural EMP events
include:

¢ Lightning electromagnetic pulse

¢ Electrostatic discharge

¢ Meteoric electromagnetic pulse, and

¢ Coronal mass ejection, also known as a solar electromagnetic pulse.

A human-caused EMP (such as a nuclear EMP) is a technological hazard that can cause severe damage to
electrical components attached to power lines or communication systems. One of the most complex
aspects of EMPs is the fact they are invisible, unpredictable, and rapid. They can also overload electronic
devices that people heavily rely on every day. EMPs are harmless to people biologically; however, an EMP
attack could damage electronic systems such as planes or cars. This could cause destruction of property
and life and potentially generate disease or societal collapse.

In 2015, Congress amended the Homeland Security Act of 2002 by passing the Critical Infrastructure
Protection Act (CIPA), which protects Americans from an EMP. It also required reporting of EMP threats,
research and development, and a campaign to educate planners and emergency responders about EMP
events.

5.18.2 Location and Spatial Extent

An EMP can happen in any location, and they are relatively unpredictable. Due to advancing technologies,
densely populated may be more prone to damages from an EMP. Therefore, bigger cities in the Northern
Piedmont region may be more susceptible.

5.18.3 Historical Occurrences
There have been no reports of EMP occurrences in the Northern Piedmont region.

5.18.4 Probability of Future Occurrences

The probability of an EMP is unlikely (less than 1 percent annual probability), but an occurrence could
have catastrophic impacts.
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5.19 CONCLUSIONS ON HAZARD RISK

The hazard profiles presented in this section were developed using best available data and result in what
may be considered principally a qualitative assessment as recommended by FEMA in its “How-to”
guidance document titled Understanding Your Risks: Identifying Hazards and Estimating Losses (FEMA
Publication 386-2). It relies heavily on historical and anecdotal data, stakeholder input, and professional
and experienced judgment regarding observed and/or anticipated hazard impacts. It also carefully
considers the findings in other relevant plans, studies, and technical reports.

5.19.1 Hazard Extent

Table 5.34 describes the extent of each natural hazard identified for the Northern Piedmont Region. The
extent of a hazard is defined as its severity or magnitude, as it relates to the planning area.

TABLE 5.34 EXTENT OF NORTHERN PIEDMONT REGION HAZARDS

Drought

Excessive Heat

Hurricane and Coastal
Hazards

Tornadoes/Thunderstorms

Drought extent is defined by the North Carolina Drought Monitor Classifications
which include Abnormally Dry, Moderate Drought, Severe Drought, Extreme
Drought, and Exceptional Drought (page 5:6). According to the North Carolina
Drought Monitor Classifications, the most severe drought condition is
Exceptional. Each of the participating counties has received this ranking over
the nineteen-year reporting period.
The extent of excessive heat can be defined by the maximum temperature
reached. The highest temperature recorded in the Northern Piedmont Region is
109 degrees Fahrenheit (reported on July 28, 1940).
e Caswell County: 104°F
e Davie County: 103°F
e Forsyth County: 104°F
e Rockingham County: 108°F
o Stokes County: 103°F
e Surry County: 105°F
e Yadkin County: 105°F
Hurricane extent is defined by the Saffir-Simpson Scale which classifies
hurricanes into Category 1 through Category 5 (Table 5.9). The greatest
classification of hurricanes to traverse directly through the Northern Piedmont
Region was an unnamed tropical storm in 1893 which reached a maximum wind
speed of 53 knots in the region. Although the region is much more likely to be
impacted by the remnants of a hurricane or tropical storm, it is possible that a
storm can impact the region directly.
Tornadoes: Tornado hazard extent is measured by tornado occurrences in the
US provided by FEMA (Figure 5.6) as well as the Fujita/Enhanced Fujita Scale
(Tables 5.12 and 5.13). The greatest magnitude reported was an F3 (last
reported on May 8, 2008). It should be noted that an F5 tornado is possible.

e  Caswell County: F2

e Davie County: FO

e  Forsyth County: F3

e  Rockingham County: F3

e Stokes County: F1

e Surry County: F1

e  Yadkin County: F1
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Severe Winter Weather

Earthquakes

Thunderstorms: Thunderstorm extent is defined by the number of thunder
events and wind speeds reported. According to a 55-year history from the
National Climatic Data Center, the strongest recorded wind event in the
Northern Piedmont Region was reported on July 16, 1962 at 100 knots
(approximately 115 mph). It should be noted that future events may exceed
these historical occurrences.

. Caswell County: 80 knots

. Davie County: 65 knots

. Forsyth County: 100 knots

. Rockingham County: 80 knots
o Stokes County: 77 knots

o Surry County: 77 knots

o Yadkin County: 86 knots

Lightning: According to the Vaisala flash density map (Figure 5.15), the
Northern Piedmont Region is located in an area that experiences 4 to 5
lightning flashes per square kilometer per year. It should be noted that future
lightning occurrences may exceed these figures.
Hailstorms: Hail extent can be defined by the size of the hail stone. The largest
hail stone reported in the Northern Piedmont Region was 3.0 inches (reported
on June 5, 1985). It should be noted that future events may exceed this.

e Caswell County: 2.0 inches

e Davie County: 1.75 inches

e  Forsyth County: 2.75 inches

e  Rockingham County: 2.75 inches

e Stokes County: 2.25 inches

e  Surry County: 3.0 inches

e  Yadkin County: 1.75 inches
The extent of winter storms can be measured by the amount of snowfall
received (in inches). The greatest 24-hour snowfall reported in the region was
18 inches on December 17, 1930. Due to unpredictable variations in snowfall
throughout the region, extent totals will vary for each participating jurisdiction
and reliable data on snowfall totals is not abundantly available.

e Caswell County: 13 inches

e Davie County: 12 inches

e  Forsyth County: 18 inches

e  Rockingham County: 17 inches

e  Stokes County: 12 inches

e  Surry County: 12 inches

e  Yadkin County: 16 inches
Earthquake extent can be measured by the Richter Scale (Table 5.21) and the
Modified Mercalli Intensity (MMI) scale (Table 5.22) and the distance of the
epicenter from the Northern Piedmont Region. According to data provided by
the National Geophysical Data Center, the greatest MMI to impact the region
was VI (strong) with a correlating Richter Scale measurement of approximately
3.3 (reported on September 13, 1976). The epicenter of this earthquake was
located 16.1 km away.

e Caswell County: V; 193.0 km to epicenter

e Davie County: V; 80.0 km to epicenter

e  Forsyth County: V; 61.0 km to epicenter

e Rockingham County: V; 469.0 km to epicenter

e  Stokes County: IV; 130.0 km to epicenter
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e  Surry County: VI; 16.0 km to epicenter

e  Yadkin County: V; 50.0 km to epicenter
Landslide: As noted above in the landslide profile, the landslide data provided
by the North Carolina Geological survey is incomplete. This provides a challenge
when trying to determine an accurate extent for the landslide hazard. However,
when using the USGS landslide susceptibility index, extent can be measured
with incidence, which is generally low throughout the region.

Geological Sinkhole: The western part of North Carolina and the Northern Piedmont region
is susceptible to sinkholes; however, there are no historical records of sinkholes
in the region.

Erosion: The extent of erosion can be defined by the measurable rate of erosion
that occurs. There are no erosion rate records available for the Northern
Piedmont region.
Dam failure extent is defined using the North Carolina Division of Land
Resources criteria (Table 5.25). Of the 957 dams in Northern Piedmont Region,
116 are classified as high-hazard.
e Caswell County: 4 high hazard dams
. e Davie County: 6 high hazard dams
Dam Failure e  Forsyth County: 53 high hazard dams
e  Rockingham County: 16 high hazard dams
e Stokes County: 18 high hazard dams
e  Surry County: 15 high hazard dams
e Yadkin County: 4 high hazard dams
Flood extent can be measured by the amount of land and property in the
floodplain as well as flood height and velocity. The amount of land in the
floodplain accounts for 6.5 percent of the total land area in the Northern
Piedmont Region. Flood depth and velocity are recorded via United States
Geological Survey stream gauges throughout the region. While a gauge does
not exist for each participating jurisdiction, there is one at or near many areas.
The greatest peak discharge recorded for the region was reported in July 1916.
Water reached a discharge of 94,300 cubic feet per second and the stream
gauge height was recorded at 36.3 feet. Additional peak discharge readings and
gauge heights are in the table below.
. . Peak Gauge
Location/Jurisdiction Date Discharge (cfs) Height (ft)
Caswell County
Flooding Moon Creek near 6/21/1972 4,010 13.81
Yanceyville
Hyco Creek near Leasburg 9/6/1996 9,140 40.47
Davie County
South Yadkin River at 10/3/1929 24,800 3995
Cooleemee
Yadkin River at Yadkin 7/1916 94,300 36.30
College
Forsyth County
South Fork Muddy Creek 8/10/1970 2,980 16.30
near Clemmons
Belews Creek near 10/15/1954 2,500 23.98
Kernersville
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Muddy Creek near 6/21/1972 8,000 21.83
Lewisville

North Fork Swannanoa

River near Walkertown s 7Y A0
Salem Creek at Winston- 6/13/1970 5,590 12.93
Salem

Yadkin River at Enon 6/21/1972 73,300 57 83
Rockingham County

Smith River at Eden 8/15/1940 45,600 19.28
Wolf Island Creek below SR

1998 at Reidsville Zigizbe S S8

Dan River near Wentworth 6/22/1972 54,200 31.60
Dan River at Leaksville 9/18/1945 54,200 28.27
Stokes County

Dan River at Pine Hall 1/25/2010 27,800 25 77
Surry County

Fisher River near Dobson 10/2/1929 8,300 12.10
Elkin River at Elkin 9/20/1971 6,900 15.03
Ararat River at Dam near

Pilot Mountian 6/14/1947 40,000 106.50
Yadkin River at Siloam 9/22/1979 40,600 26.72
Yadkin County

South Deep Creek near

vadkinville 10/10/1959 6,750 24.87
Logan Creek near

Smithfiled 6/22/1957 496 23.08

Other Hazards

Wildfire data was provided by the North Carolina Division of Forest Resources
and is reported annually by county from 2003-2018. Analyzing the data by
county indicates the following wildfire hazard extent for each county.

Caswell County
e The greatest number of fires to occur in any year was 30 in 2006.
e The greatest number of acres to burn in a single year occurred in 2005
when 184.2 acres were burned.

Wildfires Davie County

e The greatest number of fires to occur in any year was 45 in 2006.

e The greatest number of acres to burn in a single year occurred in 2006
when 35.6 acres were burned

Forsyth County

e The greatest number of fires to occur in any year was 98 in 2007.

e The greatest number of acres to burn in a single year occurred in 2006
when 50.8 acres were burned.
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Infectious Disease

Rockingham County
e The greatest number of fires to occur in any year was 77 in 2006.
e The greatest number of acres to burn in a single year occurred in 2006
when 173.6 acres were burned.
Stokes County
e The greatest number of fires to occur in any year was 72 in 2012.
e The greatest number of acres to burn in a single year occurred in 2008
when 394.3 acres were burned.
Surry County
e The greatest number of fires to occur in any year was 101 in 2006.
e The greatest number of acres to burn in a single year occurred in 2011
when 832.0 acres were burned.
Yadkin County
e The greatest number of fires to occur in any year was 55 in 2008.
e The greatest number of acres to burn in a single year occurred in 2006
when 44.1 acres were burned.

Although this data lists the extent that has occurred, larger and more frequent
wildfires are possible throughout the region.

There is no available method for determining dollar losses due to infectious
diseases at this time; however, $477,500 dollars was allocated from the
Governor’s yearly budget in 2016 for preventative measures regarding the Zika
Virus. The entire Northern Piedmont region is susceptible to infectious diseases
such as the flu, which kills hundreds of people annually.

Technological Hazards

Hazardous Materials
Incident

Radiological Emergency —
Fixed Nuclear Facilities

Terrorism

Cyber

Electromagnetic Pulse

According to USDOT PHMSA, the largest hazardous materials incident reported
in the region was 9,000 LGA released on the highway on July 29, 1997. It should
be noted that larger events are possible.

e Caswell County: 2,921 LGA

e Davie County: 10 LGA

e  Forsyth County: 9,000 LGA

e  Rockingham County: 8,000 LGA

e Stokes County: 20 LGA

e Surry County: 1.764 LGA

e Yadkin County: 8,500 LGA
Although there is no history of a nuclear accident at the McGuire Nuclear
Station, other events across the globe and in the United States in particular
indicate that an event is possible. Since several national and international
events were Level 7 events on the INES, the potential for a Level 7 event at
McGuire is possible.
Although no severe terrorism attacks have been reported in the Northern
Piedmont region, the entire area is still at risk to a future event. Densely
populated areas, such as cities, are considered more susceptible. Terror events
have the potential to affect the human population, buildings and infrastructure,
and the economy in the region.
No cyber attacks have been historically reported in the Northern Piedmont
region. Technology usage, however, is increasing. A cyber attack could
potentially devastate the region’s economy and could have lasting negative
impacts.
Electromagnetic Pulse (EMP) occurrences have not taken place in the Northern
Piedmont region, but the risk still exists. If an EMP were to occur, the effects
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would negatively impact first responders and communication efforts and may
cause panic within the area.

5.19.2 Priority Risk Index

In order to draw some meaningful planning conclusions on hazard risk for the Northern Piedmont Region,
the results of the hazard profiling process were used to generate countywide hazard classifications
according to a “Priority Risk Index” (PRI). The purpose of the PRl is to categorize and prioritize all potential
hazards for the Northern Piedmont Region as high, moderate, or low risk. Combined with the asset
inventory and quantitative vulnerability assessment provided in the next section, the summary hazard
classifications generated through the use of the PRI allows for the

prioritization of those high hazard risks for mitigation planning purposes, and more specifically, the
identification of hazard mitigation opportunities for the jurisdictions in the Northern Piedmont Region
to consider as part of their proposed mitigation strategy.

The prioritization and categorization of identified hazards for the Northern Piedmont Region is based
principally on the PRI, a tool used to measure the degree of risk for identified hazards in a particular
planning area. The PRI is used to assist the Northern Piedmont Regional Hazard Mitigation Planning
Team in gaining consensus on the determination of those hazards that pose the most significant threat
to the Northern Piedmont counties based on a variety of factors. The PRI is not scientifically based, but is
rather meant to be utilized as an objective planning tool for classifying and prioritizing hazard risks

in the Northern Piedmont Region based on standardized criteria.

The application of the PRI results in numerical values that allow identified hazards to be ranked against
one another (the higher the PRI value, the greater the hazard risk). PRI values are obtained by assigning
varying degrees of risk to five categories for each hazard (probability, impact, spatial extent, warning
time, and duration). Each degree of risk has been assigned a value (1 to 4) and an agreed upon
weighting factor?®, as summarized in Table 5.35. To calculate the PRI value for a given hazard, the
assigned risk value for each category is multiplied by the weighting factor. The sum of all five categories
equals the final PRI value, as demonstrated in the example equation below:

PRI VALUE = [(PROBABILITY x .30) + (IMPACT x .30) + (SPATIAL EXTENT x .20) + (WARNING TIME x .10) +
(DURATION x .10)]

According to the weighting scheme and point system applied, the highest possible value for any hazard
is 4.0. When the scheme is applied for the Northern Piedmont Region, the highest PRI value is 3.0
(Severe Winter Weather). Prior to being finalized, PRI values for each identified hazard were reviewed
and accepted by the members of the Regional Hazard Mitigation Planning Team.

28 The Regional Hazard Mitigation Planning Team, based upon any unique concerns or factors for the planning area, may adjust
the PRI weighting scheme during future plan updates.
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TABLE 5.35: PRIORITY RISK INDEX FOR THE NORTHERN PIEDMONT REGION

PRI Categor |
g y

Unlikely
Possible
Probability Likely

Highly Likely

Minor

Limited

Impact
Critical

Catastrophic

Negligible
Small
Moderate
Large
More than 24 hours
12 to 24 hours
6 to 12 hours
Less than 6 hours
Less than 6 hours
Less than 24 hours
Less than one week
More than one week

Spatial Extent

Warning Time

Duration

Degree of Risk

Less than 1% annual probability
Between 1% and 10% annual probability
Between 10 and 100% annual
probability

100% annual probability

Very few injuries, if any. Only minor
property damage and minimal
disruption on quality of life. Temporary
shutdown of critical facilities.

Minor injuries only. More than 10% of
property in affected area damaged or
destroyed. Complete shutdown of
critical facilities for more than one day.
Multiple deaths/injuries possible. More
than 25% of property in affected area
damaged or destroyed. Complete
shutdown of critical facilities for more
than one week.

High number of deaths/injuries
possible. More than 50% of property in
affected area damaged or destroyed.
Complete

shutdown of critical facilities for 30 days
or more.

Less than 1% of area affected

Between 1 and 10% of area affected
Between 10 and 50% of area affected
Between 50 and 100% of area affected
Self-explanatory

Self-explanatory

Self-explanatory

Self-explanatory

Self-explanatory

Self-explanatory

Self-explanatory

Self-explanatory

5.19.3 Priority Risk Index Results

Table 5.36 summarizes the degree of risk assigned to each category for all initially identified hazards
based on the application of the PRI. Assigned risk levels were based on the detailed hazard profiles
developed for this section, as well as input from the Regional Hazard Mitigation Planning Team. The
results were then used in calculating PRI values and making final determinations for the risk assessment.

1

2
3
4

AP WONEPWODNEPPONPRE

Assigned

Weighting
Factor

30%

30%

20%

10%

10%
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TABLE 5.36: SUMMARY OF PRI RESULTS
Category/Degree of Risk

eI Spatial Warnin
s) Assessed | Probability Impact . . . Duration PRI Score
Extent Time

Natural Hazards

More More than
Drought Likely Minor Large than 24 2.5
1 week
hours
More Less than
Excessive Heat Possible Minor Large than 24 2.1
1 week
hours
More
Hurricane and . - Less than
Coastal Hazards Possible Critical Large than 24 24 hours 2.6
hours
Tornadoes/ Hailstorm 6to 12 Less than
" Highly Likel Limit M t 2.
Thunderstorms Lightning 'ghly HKely Liis:t Ll hours 6 hours 8
. More
severe Winter Likely Critical Large than 24 Less than 3.0
Weather one week
hours
Less th Less th
Earthquakes Possible Minor Moderate €ss than €ss than 2.0
6 hours 6 hours
Landslide
! Less th Less th
Geological Sinkholes, Possible Limited Small €ss than €ss than 2.1
Erosion 6 hours 6 hours

. . . Lessthan  Less than
Dam Failure Unlikely Critical Moderate 6 hours 24 hours 2.2

6to12 Less than

Flooding Likely Limited Moderate hours 1 week 2.7
Other Hazards
Wildfires Likely Minor Small EEUEL ARG Ty 2.4
6 hours 1 week
More
Infectious Disease Possible Minor Small than 24 More than 1.8
1 week
hours
Technological Hazards
Hazardous . - Less than Less than
Substances Possible Limited Small 6 hours 24 hours 2.2
. . Fixed
Radiological Nuclear Unlikely Critical Small 6to 12 Less than 1.9
Emergency - hours 1 week
Facilities
. . - Less than Less than
Terrorism Unlikely Critical Small 6 hours 24 hours 2.2
. . Less than Less than
Cyber Possible Minor Small 6 hours 24 hours 1.9
Electromagnetic . . 12 to 24 Less than
Pulse Unlikely Minor Large hours 6 hours 1.7
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5.20 FINAL DETERMINATIONS

The conclusions drawn from the hazard profiling process for the Northern Piedmont Region, including
the PRI results and input from the Regional Hazard Mitigation Planning Team, resulted in the
classification of risk for each identified hazard according to three categories: High Risk, Moderate Risk,
and Low Risk. For purposes of these classifications, risk is expressed in relative terms according to the
estimated impact that a hazard will have on human life and property throughout all of the Northern
Piedmont Region. It should be noted that although some hazards are classified below as posing low risk,
their occurrence of varying or unprecedented magnitudes is still possible in some cases and their
assigned classification will continue to be evaluated during future plan updates.

A more quantitative analysis to estimate potential dollar losses for each hazard has been performed
separately, and is described in Section 6: Vulnerability Assessment.

Table 5.37 ranks the hazards that were assessed in the update that were renamed to be consistent with
the State of State of North Carolina Hazard Mitigation Plan. These conclusions were based on the PRI
calculations and input from the Northern Piedmont Regional Planning Committee.
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TABLE 5.37: 2020 CONCLUSIONS ON HAZARD RISK
FOR THE NORTHERN PIEDMONT REGION

Winter Storm and Freeze
Thunderstorm Wind / High Wind
Flooding
Hurricane and Coastal Hazards
Drought
Wildfires
Hazardous Substances
Dam Failure
Terrorism
Excessive Heat
Infectious Disease

MODERATE RISK

Cyber
Geological
LOW RISK _ Earthquakes
Radiological Emergency
Electromagnetic Pulse
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SECTION 6
VULNERABILITY ASSESSMENT

This section identifies and quantifies the vulnerability of the jurisdictions within the Northern Piedmont
Region to the significant hazards identified in the previous sections (Hazard Identification and Profiles). It
consists of the following subsections:

6.1 Overview

6.2 Methodology

6.3 Explanation of Data Sources

6.4 Asset Inventory

6.5 Vulnerability Assessment Results
6.6 Conclusions on Hazard Vulnerability

44 CFR Requirement

44 CFR Part 201.6(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. The description shall include an overall summary of each
hazard and its impact on the community. The plan should describe vulnerability in terms of: (A) The types and
numbers of existing and future buildings, infrastructure, and critical facilities located in the identified hazard
areas; (B) An estimate of the potential losses to vulnerable structures identified in paragraph (c)(2)(ii)(A) of this
section and a description of the methodology used to prepare the estimate; (C) Providing a general description
of land uses and development trends within the community so that mitigation options can be considered in
future land use decisions.

6.1 OVERVIEW

This section builds upon the information provided in Section 4: Hazard Identification and Section 5: Hazard
Profiles by identifying and characterizing an inventory of assets in the Northern Piedmont Region.
Additionally, an assessment is conducted for each identified hazard, including the potential impact and
expected amount of damages it may cause. The primary objective of the vulnerability assessment is to
quantify exposure and the potential loss estimates for each hazard. In doing so, each county and their
participating jurisdictions may better understand their unique risks to identified hazards and be better
prepared to evaluate and prioritize specific hazard mitigation actions.

This section begins with an explanation of the methodology applied to complete the vulnerability
assessment, followed by a summary description of the asset inventory as compiled for jurisdictions in the
Northern Piedmont Region. The remainder of this section focuses on the results of the assessment
conducted.

6.2 METHODOLOGY

This vulnerability assessment was conducted using three distinct methodologies: (1) A stochastic risk
assessment; (2) a geographic information system (GIS)-based analysis; and (3) a risk modeling software
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analysis. Each approach provides estimates for the potential impact of hazards by using a common,
systematic framework for evaluation, including historical occurrence information provided in the Hazard
Identification and Hazard Profiles sections. A brief description of the three different approaches is
provided on the following pages.

6.2.1 Stochastic Risk Assessment

The stochastic risk assessment methodology was applied to analyze hazards of concern that were outside
the scope of the GIS-based risk assessment and NCEM'’s Risk Management Tool (both described in more
detail below). This involves the consideration of annualized loss estimates and impacts of current and
future buildings and populations. Annualized loss is the estimated long-term weighted average value of
losses to property in any single year in a specified geographic area (i.e., municipal jurisdiction or county).
This methodology is applied primarily to hazards that do not have geographically-definable boundaries
and are therefore excluded from spatial analysis through GIS. A stochastic risk methodology was used for
the following hazards:

B Drought
B Extreme Heat
B Severe Winter Weather

The hazards listed above are considered natural and have the potential to affect all current and future
buildings and all populations. Table 6.1 provides information about all improved property in the Northern
Piedmont region that is vulnerable to these hazards. For all hazards annualized loss estimates were
determined using the best available data on historical losses from sources including NOAA’s National
Centers for Environmental Information records, the previous Northern Piedmont Regional Hazard
Mitigation Plan, and local knowledge. Annualized loss estimates were generated by totaling the amount
of property damage over the period of time for which records were available, and calculating the average
annual loss. Given the standard weighting analysis, losses can be readily compared across hazards
providing an objective approach for evaluating mitigation alternatives.

For the dam failure?, infectious disease, radiological emergency, terrorism, cyber, EMP, and geological
hazards, no data with historical property damages was available. Therefore, a detailed vulnerability
assessment could not be completed for these hazards at this time.

The results for these hazards are found at the end of this section in Table 6.26.

6.2.2 GIS-Based Analysis

Other hazards have specified geographic boundaries that permit additional analysis using Geographic
Information Systems (GIS). These hazards include:

Flooding
Hazardous Substances
Geological (Landslide)
Wildfires

1 As noted in Section 5: Hazard Profiles, dam failure could be catastrophic to structures and populations in the inundation area.
However, due to lack of data, no additional analysis was performed. Further, USACE and NCDENR also complete separate dam
failure plans to identify risk and response measures.
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The objective of the GIS-based analysis was to determine the estimated vulnerability of critical facilities
and populations for the identified hazards in the Northern Piedmont Region using best available
geospatial data. Digital data was collected from local, regional, state, and national sources for hazards and
buildings. This included local tax assessor records for individual parcels and buildings and georeferenced
point locations for identified assets (critical facilities and infrastructure, special populations, etc.) when
available. ESRI® ArcGIS™ 10.6.1 was used to assess hazard vulnerability utilizing digital hazard data, as well
as local building data. Using these data layers, hazard vulnerability can be quantified by estimating the
assessed building value for parcels and/or buildings determined to be located in identified hazard areas.
To estimate vulnerable populations in hazard areas, digital Census 2010 data by census tract was obtained
and was supplemented with current population estimates from the US Census Bureau. This was
intersected with hazard areas to determine exposed population counts. Unfortunately, due to the large
scale of census tracts, the results are limited, but will be revised as population by census block becomes
available for all areas in the region. The results of the analysis provided an estimate of the number of
people and critical facilities, as well as the assessed value of parcels and improvements, determined to be
potentially at risk to those hazards with delineable geographic hazard boundaries.

6.2.3 Risk Management Tool

The Risk Management Tool (RMT) was developed by NCEM-Risk Management (RM) as a tool to simplify
hazard mitigation plan development into a single, automated, tool-based format to include geospatially
based risk assessment data, also developed by NCEM-RM. The RMT is a twofold system used to create
and/or update a local and the state hazard mitigation plan. The two parts of the RMT are a step-by-step
system that will prompt a user to input information and narrative as well as upload pictures, documents
and other information as needed. The second part of the system is the Risk Tool. The Risk Tool will run a
risk assessment at the building level for certain hazards selected based on predetermined calculations for
each hazard. Some hazards will have a single return period and others have multi-return periods. The
availability of multi-returns periods are based on the availability of datasets for each hazard and the
degree of detail in each dataset.

The Risk Assessment produced by the Risk Tool will also identify high-risk structures in the planning area
and estimate cost by types of mitigation projects (wind retrofits, elevation, acquisition, mitigation
reconstruction) and benefit-cost estimates by type of mitigation. The mitigation tool is only meant to
begin the process of thinking about problem areas where mitigation may be of interest to the jurisdiction
and property owners. It is also designed to drive mitigation actions that are specific, measurable,
attainable, realistic and timely.

Finally, the Risk Management Tool also assesses vulnerable populations, such as children and elderly
persons. Data used to assess these populations is from the US 2010 Census. According to the US Census
Bureau, those defined as “elderly,” are 65 years old or older, while those defined as “children” are 5 years
old or younger. It is important to note that the numbers assessed are from the most recent Census in
2010.

Once all of the information was input into the system, a hazard mitigation plan can then be exported into
multiple document formats. The system will also store the plan so that when it is time to update the plan,
the information is already in the system.

The RMT was originally developed as part of the Integrated Hazard Risk Management (IHRM) pilot project
which included Durham, Edgecombe, Macon and New Hanover counties. The pilot was successful and it
was determined that there is a need and interest in a system designed to be used statewide and
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potentially nationwide in the future. The RMT used in this update was the second version created by
NCEM.

A list of the hazards assessed by the RMT follows:

Hurricane and Coastal Hazards
Tornadoes/Thunderstorms
Earthquakes

Flooding

Wildfires

All conclusions are presented in “Conclusions on Hazard Vulnerability” at the end of this section.

Hazard Prioritization

When it comes to evaluating hazards and determining which hazards a jurisdiction should spend the most time
and effort addressing, a number of factors affect the prioritization. As discussed in Section 5: Hazard Profiles, the
risk (magnitude, probability, location) of a hazard is one of the primary driving forces that helps determine the
relative importance of addressing the potential impacts of a hazard. However, the assessment of a hazard’s risk
is generally focused on the hazard itself and how severe or likely it could be within geographic scope of the study
area. This assessment does not necessarily analyze the potential effects of that hazard on humans and the built
environment. This is a critical component of planning for hazards since a hazard that does not impact human life,
safety, or welfare is typically not considered as important to address through mitigation. The analysis that follows
attempts to bring this consideration into the planning process by estimating the impacts on humans and the built
environment and prioritizing hazards accordingly.

6.3 EXPLANATION OF DATA SOURCES

Hurricane and Coastal Hazards

NCEM’s Risk Management Tool assessed vulnerable areas to the Hurricane and Coastal Hazards. For this
assessment, vulnerable buildings and populations were analyzed against damages caused by hurricane
winds.

Tornadoes/Thunderstorms

NCEM’s Risk Management Tool analyzed the vulnerable buildings and populations to the
Tornadoes/Thunderstorms hazard. Sub hazards assessed under the thunderstorms hazard include hail
and lightning; however, for the purposes of this assessment, thunderstorm winds were the only risk
analyzed.

Earthquakes

NCEM’s Risk Management Tool assessed vulnerable areas to the earthquake hazard. This assessment
included susceptible buildings by the type of structure, and the potential dollar losses associated with the
buildings. It also analyzed susceptible populations, such as children and elderly.

Geological (Landslide)

Data from the U.S. Geological Survey was used to first determine what areas are considered high,
moderate, or low susceptibility areas to the landslide hazard. Data was downloaded in an ArcGIS
compatible format. This allowed the parcel data received by local governments to be layered on top of
the landslide regions to assess vulnerability to landslide occurrences.

Northern Piedmont Regional Hazard Mitigation Plan 6:4
FINAL — June 2020



SECTION 6: VULNERABILITY ASSESSMENT

Flooding

FEMA Digital Flood Insurance Rate Maps (DFIRMs) were used to determine flood vulnerability. DFIRM
data can be used in ArcGIS for mapping purposes and, they identify several features including floodplain
boundaries and base flood elevations. Identified areas on the DFIRM represent some features of a Flood
Insurance Rate Maps including the 100-year flood areas (1.0-percent annual chance flood), and the 500-
year flood areas (0.2-percent annual chance flood). For the vulnerability assessment, local parcel data and
critical facilities were overlaid on the 100-year floodplain areas and 500-year floodplain areas. This data
was also supplemented with the NCEM RMT data, which assessed structure type and vulnerable
populations within the floodplain areas. It should be noted that such an analysis does account for building
elevation.

Wildfires

The data used to determine vulnerability to wildfires in the Northern Piedmont Region is based on GIS
data called the Southern Wildfire Risk Assessment (SWRA). It was provided for use in this plan by the
North Carolina Division of Forest Resources. A specific layer known as the “Wildland Urban Interface”
(WUI) was used to determine vulnerability of people and property. This layer uses the key input of housing
density to define potential wildfire impacts to people and homes. The WUI Risk Index is then derived from
a scale of -1 to -9, with the least negative impact being a -1, and uses flame length to measure fire
intensity. The primary purpose of this data is to highlight areas of concern that may be conducive to
mitigation actions. Many assumptions are made, making it not a true probability; however, it does provide
a comparison of risk throughout the region. Data was also supplemented with the data from NCEM’s
RMT, which assessed vulnerable buildings, potential dollar losses of those buildings, and susceptible
populations.

Hazardous Substances

Hazardous materials incidents can occur in both fixed facilities and through mobile transportation. For
the fixed incident analysis, Toxic Release Inventory (TRI) data was used. The Toxic Release Inventory is a
publicly available database from the federal Environmental Protection Agency (EPA) that contains
information on toxic chemicals, releases, and other waste management activities reported annually by
certain covered industry groups, as well as federal facilities. This inventory was established under the
Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA) and was further expanded by the
Pollution Prevention Act of 1990. Facilities that meet certain activity thresholds must annually report
their releases and other waste management activities for listed toxic chemicals to the EPA and to their
state or tribal entity. A facility must report if it meets the following criteria:

B The facility falls within one of the following industrial categories: manufacturing; metal mining;
coal mining; electric generating facilities that combust coal and/or oil; chemical wholesale
distributors; petroleum terminals and bulk storage facilities; RCRA Subtitle C treatment, storage,
and disposal (TSD) facilities; and solvent recovery services;

B Has 10 or more full-time employee equivalents; and

B  Manufactures or processes more than 25,000 pounds or otherwise uses more than 10,000 pounds
of any listed chemical during the calendar year. Persistent, bioaccumulative, and toxic (PBT)
chemicals are subject to different thresholds of 10 pounds, 100 pounds, or 0.1 grams depending
on the chemical.

For the mobile hazardous materials incident analysis, transportation data including major highways and
railroads were obtained from the North Carolina Department of Transportation. This data is ArcGIS
compatible, lending itself to buffer analysis to determine risk.
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6.4 ASSET INVENTORY

An inventory of geo-referenced assets within Caswell, Davie, Forsyth, Rockingham, Stokes, Surry, and
Yadkin Counties and jurisdictions was compiled in order to identify and characterize those properties
potentially at risk to the identified hazards2. By understanding the type and number of assets that exist
and where they are located in relation to known hazard areas, the relative risk and vulnerability for such
assets can be assessed. Under this assessment, two categories of physical assets were created and then
further assessed through GIS analysis. Additionally, social assets are addressed to determine population
at risk to the identified hazards. These are presented below in Section 6.4.2.

6.4.1 Physical and Improved Assets

The two categories of physical assets consist of:

1. Improved Property: Includes all improved properties in the Northern Piedmont Region according to
local parcel data provided by the counties. The information has been expressed in terms of the number
of parcels and total assessed value of improvements (buildings) that may be exposed to the identified
hazards.

2. Critical Facilities: Critical facilities vary by jurisdiction. Each county provided data from their respective
critical facilities that were used in this section. Identified critical facilities are fire stations, police stations,
medical care facilities, schools, government facilities, emergency operation centers, or other important
buildings. It should be noted that this listing is not all-inclusive for assets located in the region, but it is
anticipated that it will be expanded during future plan updates as more geo-referenced data becomes
available for use in GIS analysis.

The following tables provide a detailed listing of the geo-referenced assets that have been identified for
inclusion in the vulnerability assessment for the Northern Piedmont Region.

Table 6.1 lists the number of parcels, total value of parcels, total number of parcels with improvements,
and the total assessed value of improvements for participating areas of the Northern Piedmont
Region (study area of vulnerability assessment)3.

TABLE 6.1: IMPROVED PROPERTY IN THE NORTHERN PIEDMONT REGION

Total Assessed

- Number of Total Assessed Estimated Number
Location " Value of
Parcels Value of Parcels of Buildings

Improvements
Caswell County 16,989 $911,815,592 18,943 $2,972,620,485
Milton 167 $1,496,454 165 $18,135,753
Yanceyville 905 $25,899,820 1,006 $450,361,234
Unincorporated Areas 15,917 884,419,318 17,772 $2,504,123,498
Davie County 24,801 $1,595,865,540 42,274 $3,092,153,036

2 While potentially not all-inclusive for the jurisdictions in the Northern Piedmont region, “georeferenced” assets include those
assets for which specific location data is readily available for connecting the asset to a specific geographic location for purposes
of GIS analysis.

3 Total assessed values for improvements is based on tax assessor records as joined to digital parcel data. This data does not
include dollar figures for tax-exempt improvements such as publicly-owned buildings and facilities. It should also be noted that,
due to record keeping, some duplication is possible thus potentially resulting in an inflated value exposure for an area.

4 Number of buildings for each county is based on the number of parcels with an improved building value greater than zero.
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Total Assessed

. Number of Total Assessed Estimated Number
Location® " Value of
Parcels Value of Parcels of Buildings

Improvements
Bermuda Run 1,682 $133,004,750 1,390 $309,403,741
Cooleemee 495 $6,312,460 890 $94,505,603
Mocksville 2,653 $107,392,470 3,458 $502,134,437
Unincorporated Areas 19,971 $1,349,155,860 36,536 $2,186,109,255
Forsyth County 159,909 $9,038,591,501 202,229 $20,893,501,382
Bethania 226 $6,192,700 323 $20,906,861
Clemmons 7,748 $501,296,600 9,210 $1,129,476,607
Kernersville 9,269 $557,062,200 11,220 $1,548,070,107
Lewisville 5,722 $287,399,800 7,713 $758,499,471
Rural Hall 1,481 $43,481,800 1,908 $298,660,369
Tobaccoville 1,206 $40,288,800 2,592 $108,718,891
Walkertown 2,498 $107,761,500 3,892 $227,979,610
Winston-Salem 96,055 $5,521,533,100 113,412 $13,814,203,148
Unincorporated Area 35,704 1,973,575,001 51,959 $2,986,986,318
Rockingham County 54,500 $1,970,384,050 74,248 $4,570,710,360
Eden 8,739 $152,510,172 8,777 $704,159,598
Madison 1,363 $29,363,883 1,530 $127,746,987
Mayodan 1,283 $26,509,802 1,818 $126,805,845
Reidsville 7,388 $166,308,914 7,851 $714,952,193
Stoneville 653 $9,361,254 826 $45,738,487
Wentworth 1,397 $56,428,726 2,205 $239,554,251
Unincorporated Area 33,677 1,529,901,299 51,241 $2,611,752,999
Stokes County 30,332 $1,357,726,601 32,406 $4,572,446,047
Danbury 121 $2,392,200 106 $31,195,577
King 3,086 $139,677,600 3,664 $609,555,742
Walnut Cove 812 $24,076,000 733 $172,242,395
Unincorporated Area 26,313 1,191,580,801 27,903 $3,759,452,333
Surry County 43,581 $1,760,945,680 64,225 $4,724,980,781
Dobson 606 $28,731,140 846 $284,261,412
Elkin 2,184 $97,921,400 2,627 $365,974,139
Mount Airy 5,494 $232,537,250 6,883 $933,605,600
Pilot Mountain 871 $28,467,060 1,000 $170,807,530
Unincorporated Area 34,426 1,373,288,830 52,869 $2,970,332,100
Yadkin County 27,819 $841,446,468 30,105 $1,759,003,642
Boonville 622 $10,844,411 590 $56,339,426
East Bend 446 $10,445,499 473 $33,695,773
Jonesville 1,379 $33,827,886 1,220 $97,567,002
Yadkinville 1,401 $49,318,883 1,462 $172,262,506
Unincorporated Area 23,971 737,009,789 26,360 $1,399,138,935

Northern Piedmont 357,931 17,476,775,432 464,430 42,585,415,733
Regional Total

Source: Local governments
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SECTION 6: VULNERABILITY ASSESSMENT

The following table lists the fire stations, police stations, emergency operations centers (EOCs), medical
care facilities, schools, and other critical facilities located in the Northern Piedmont Region. Local
governments at the county level provided a majority of the data for this analysis. In addition, Figure 6.1
shows the locations of essential facilities in the Northern Piedmont Region. Table 6.26, at the end of this
section, shows a complete list of the critical facilities by name, as well as the hazards that affect each
facility. As noted previously, this list is not all inclusive and only includes information provided by the
counties.

TABLE 6.2: CRITICAL FACILITY INVENTORY

. Fire/EMS . . Medical Care
Location . Police Stations .
Stations Facilities
Caswell County 27 3 36 7 1
Milton 2 0 0 0 0
Yanceyville 5 3 7 3 1
Unincorporated Areas 20 0 29 4 0
Davie County 17 4 25 12 1
Bermuda Run 0 1 0 0
Cooleemee 1 1 1 0
Mocksville 3 3 20 4 1
Unincorporated Areas 12 0 4 7 0
Forsyth County 83 14 215 86 1
Bethania 0 0 0 0 0
Clemmons 4 0 8 4 0
Kernersville 14 1 19 3 0
Lewisville 4 0 3 1 0
Rural Hall 2 0 1 1 0
Tobaccoville 2 0 0 1 0
Walkertown 2 0 1 4 0
Winston-Salem 37 13 174 61 1
Unincorporated Area 18 0 9 11 0
Rockingham County 48 9 87 27 2
Eden 11 1 26 6 0
Madison 3 1 1 2 0
Mayodan 1 2 0 0 0
Reidsville 7 1 23 5 0
Stoneville 2 1 0 1 0
Wentworth 4 1 5 5 2
Unincorporated Area 20 2 32 8 0
Stokes County 30 5 25 20 1
Danbury 3 1 1 0 1
King 2 2 9 2 0
Walnut Cove 3 1 5 2 0
Unincorporated Area 22 1 10 16 0
Surry County 57 9 50 28 1
Dobson 4 3 3 2 0
Elkin 3 2 10 3 0
Mount Airy 8 2 24 5 1
Northern Piedmont Regional Hazard Mitigation Plan 6:8
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SECTION 6: VULNERABILITY ASSESSMENT

Fire/EMS Medical Care
Location Police Stations
Stations Facilities

Pilot Mountain

Unincorporated Area
Yadkin County
Boonville

East Bend

Jonesville

Yadkinville
Unincorporated Area

38
33

2
1
4
4

O N R P L U R -

11
27
2

3
14

O r OO O Fr OO

Northern Piedmont
Regional Total

Source: Local governments

FIGURE 6.1: CRITICAL FACILITIES IN THE NORTHERN PIEDMONT REGION
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6.4.2 Social Vulnerability
In addition to identifying those assets potentially at risk to identified hazards, it is important to identify
and assess those particular segments of the resident population in the Northern Piedmont Region that
are potentially at risk to these hazards.

I I I e

A
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SECTION 6: VULNERABILITY ASSESSMENT

Table 6.3 lists the population by county according to U.S. Census 2010 population estimates. The
population estimates are updated using the most recent vintage tables dated July 1, 2018. The total
population in the Northern Piedmont Region according to Census data is 690,178.

TABLE 6.3: TOTAL POPULATION IN THE NORTHERN PIEDMONT REGION

Caswell County 22,698
Davie County 42,733
Forsyth County 379,099
Rockingham County 90,690
Stokes County 45,467
Surry County 71,948
Yadkin County 37,543

Northern Piedmont Regional Total 690,178

Source: US Census Bureau
Additional population estimates are presented in Section 3: Community Profile.

In addition, Figure 6.2 illustrates the population density by census tract as it was reported by the US
Census Bureau in 2010 and updated with 2017 population estimates.

FIGURE 6.2: POPULATION DENSITY IN THE NORTHERN PIEDMONT REGION

MNorthern Piedmont Region - Population Density
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SECTION 6: VULNERABILITY ASSESSMENT

6.4.3. Development Trends and Changes in Vulnerability

Since the previous regional hazard mitigation plan was approved (in 2015), the Northern Piedmont Region
has experienced some growth and development, mainly in Forsyth and Davie counties. Table 6.4 shows
the number of building units constructed since 2010 according to the US Census American Community
Survey.

TABLE 6.4: BUILDING COUNTS FOR THE NORTHERN PIEDMONT REGION

Total Housing Units Units Built 2010 or % Building Stock
(2017) Later Built Post-2010

Caswell County 10,748 1.3%
Milton 113 - -

Yanceyville 897 - -

Unincorporated Areas 9,738 141 1.4%
Davie County 18,477 322 1.7%
Bermuda Run 1,630 32 2.0%
Cooleemee 437 17 3.9%
Mocksville 2,261 111 4.9%
Unincorporated Areas 14,149 162 1.1%
Forsyth County 161,856 5,257 3.2%
Bethania 165 1 0.6%
Clemmons 8,421 270 3.2%
Kernersville 11,214 289 2.6%
Lewisville 5,713 137 2.4%
Rural Hall 1,403 63 4.5%
Tobaccoville 1,244 10 0.8%
Walkertown 2,170 49 2.3%
Winston-Salem 106,239 3,358 3.2%
Unincorporated Area 25,287 1,080 4.3%
Rockingham County 43,879 586 1.3%
Eden 7,767 34 0.4%
Madison 1,185 - -

Mayodan 1,355 4 0.3%
Reidsville 7,312 14 0.2%
Stoneville 623 = =

Wentworth 1,047 11 1.1%
Unincorporated Area 24,590 523 2.1%
Stokes County 22,113 435 2.0%
Danbury 62 - -

King 3,002 136 4.5%
Walnut Cove 851 15 1.8%
Unincorporated Area 18,198 284 1.6%
Surry County 33,950 804 2.4%
Dobson 643 18 2.8%
Elkin 1,999 8 0.4%
Mount Airy 5,276 48 0.9%
Pilot Mountain 718 - =
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SECTION 6: VULNERABILITY ASSESSMENT

Total Housing Units Units Built 2010 or % Building Stock
(2017) Later Built Post-2010

Unincorporated Area 25,314 2.9%
Yadkin County 17,412 236 1.4%
Boonville 606 = =
East Bend 272 - -
Jonesville 1,256 - -
Yadkinville 1,264 31 2.5%
Unincorporated Area 14,014 1.5%

Northern Pied tR |

Source: US Census Bureau

Table 6.5 shows population growth estimates for the region from 2010 to 2018 based on the US Census
Annual Estimates of Resident Population and 2018 population estimates.

TABLE 6.5: POPULATION GROWTH FOR THE NORTHERN PIEDMONT REGION

% Change
Location 2010 2014 2016
_-m--m 2010-2018

Caswell County 23,457 23,045 22,811 22,765 22,698 -3.2%
Milton 159 154 152 150 148 -6.9%
Yanceyville 2,085 2,034 2,024 2,009 1,994 -4.4%
Unincorporated Areas 21,213 20,857 20,635 20,606 20,556 -3.1%
Davie County 41,255 41,282 41,265 41,933 42,733 3.6%
Bermuda Run 2,509 2,511 2,507 2,560 2,616 4.3%
Cooleemee 962 957 952 953 968 0.6%
Mocksville 5,052 5,058 5,056 5,217 5,291 4.7%
Unincorporated Areas 32,732 32,756 32,750 33,203 33,858 3.4%
Forsyth County 351,393 357,628 364,537 371,157 379,099 7.9%
Bethania 328 335 341 351 359 9.5%
Clemmons 18,685 19,097 19,492 20,074 20,563 10.1%
Kernersville 23,133 23,412 23,679 24,059 24,767 7.1%
Lewisville 12,750 13,025 13,285 13,669 13,999 9.8%
Rural Hall 2,940 3,001 3,056 3,143 3,216 9.4%
Tobaccoville 2,442 2,493 2,542 2,617 2,680 9.7%
Walkertown 4,722 4,816 4,904 5,037 5,150 9.1%
Winston-Salem 230,033 233,867 238,508 241,656 246,328 7.1%
Unincorporated Area 56,360 57,582 58,730 60,551 62,037 10.1%
Rockingham County 93,658 92,692 91,800 91,345 90,690 -3.2%
Eden 15,672 15,430 15,281 15,188 14,870 -5.1%
Madison 2,240 2,209 2,177 2,158 2,118 -5.4%
Mayodan 2,477 2,449 2,424 2,401 2,371 -4.3%
Reidsville 14,452 14,236 14,000 13,845 14,013 -3.0%
Stoneville 1,290 1,278 1,265 1,256 1,243 -3.6%
Wentworth 2,779 2,759 2,737 2,723 2,702 -2.8%
Unincorporated Area 54,748 54,331 53,916 53,774 53,373 -2.5%
Northern Piedmont Regional Hazard Mitigation Plan 6:12
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SECTION 6: VULNERABILITY ASSESSMENT

Location % Change
2010-2018

Stokes County 47,349 46,732 46,326 45,887 45,467 -4.0%
Danbury 189 187 186 184 183 -3.2%
King 6,870 6,815 6,784 6,888 6,877 0.1%
Walnut Cove 851 861 864 864 862 1.3%
Unincorporated Area 39,439 38,869 38,492 37,951 37,545 -4.8%
Surry County 73,769 73,292 72,492 71,964 71,948 -2.5%
Dobson 1,586 1,581 1,566 1,551 1,548 -2.4%
Elkin 4,024 3,978 3,927 3,969 4,036 0.3%
Mount Airy 10,406 10,358 10,231 10,212 10,260 -1.4%
Pilot Mountain 1,473 1,463 1,445 1,425 1,422 -3.5%
Unincorporated Area 56,280 55,912 55,323 54,807 54,682 -2.8%
Yadkin County 38,434 38,145 37,850 37,663 37,543 -2.3%
Boonville 1,192 1,183 1,171 1,164 1,156 -3.0%
East Bend 615 609 604 597 595 -3.3%
Jonesville 2,286 2,264 2,243 2,223 2,209 -3.4%
Yadkinville 2,976 2,953 2,930 2,919 2,899 -2.6%
Unincorporated Area 31,365 31,136 30,902 30,760 30,684 -2.2%

Northern Piedmont Regional

Source: US Census Bureau

Based on the above data, the rate of residential development and population growth in the region since
2010 has increased, most dramatically in Forsyth and Davie Counties. The overall population has
decreased in the remaining counties. Changes in development do impact the region’s vulnerability since
the last update. The greater the population, the greater the risk is that persons are impacted by hazards.
It should be noted that if future development occurs in vulnerable areas, populations and infrastructure
will be exposed to potential hazards.

Conversely, it can be expected that development has slowed or is minimal in those jurisdictions
experiencing population loss. Therefore, there is limited future development being conducted in hazard
zones and less people vulnerable to hazards.

6.5 VULNERABILITY ASSESSMENT RESULTS

As noted earlier, only hazards with a specific geographic boundary, modeling tool, or sufficient historical
data allow for further analysis. Those results are presented here. All other hazards are assumed to impact
the entire planning region (drought, excessive heat, hailstorm, lightning, and severe winter weather) or,
due to lack of data, analysis would not lead to credible results (sinkholes, erosion, dam failure, infectious
disease, terrorism, cyber, EMP). The total region exposure for critical facilities is presented in Table 6.26.
The annualized loss estimate for all hazards is presented at the end of this section in Table 6.25.

The hazards presented in this subsection include: hurricane and coastal hazards, tornadoes/
thunderstorms, earthquakes, landslides, flooding, wildfires, and hazardous substances.
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SECTION 6: VULNERABILITY ASSESSMENT

6.5.1. Hurricane and Coastal Hazards

Historical evidence indicates that the Northern Piedmont Region has a significant risk to the hurricane and
tropical storm hazard, mostly due to the location of the state of North Carolina as a coastal state. Inrecent
years, there have been six disaster declarations from hurricanes in the region (Hurricane Hugo, Hurricane
Fran, Hurricane Floyd, Hurricane lvan, Hurricane Katrina, and Hurricane Michael). The most recent
hurricane experienced by the region was Hurricane Michael in 2018. Many more storm tracks have come
near or traversed through the region, as shown and discussed in Section 5: Hazard Profiles.

Numerous secondary hazards, such as erosion, flooding, tornadoes, and high winds, tend to be a result of
hurricanes or tropical storms. These cumulative effects often make potential loss estimates difficult to
calculate and track.

NCEM’s Risk Management Tool analyzes hurricane winds and no other hazards often associated with
hurricanes; therefore, only hurricane winds are analyzed in this section. Building and population
vulnerabilities to hurricane winds in a 100-year frequency event (return period) are reported in the
following Table 6.6 and Table 6.7.

It is assumed that all existing and future buildings and populations are at risk to the hurricane and tropical
storm hazard.

TABLE 6.6: BUILDING VULNERABILITIES TO HURRICANE WINDS IN THE
NORTHERN PIEDMONT REGION

Residential Buildings at | Commercial Buildings Public Buildings at
Pre-Firm . & . & . g Total Buildings at Risk
o Risk at Risk Risk

Location Buildings

Caswell County 17,894 16,459 $1,293,035 920 $114,883 $170,830 17,889 $1,578,748
Milton 162 135 $2,227 16 $195 11 $213 162 $2,635
Yanceyville 978 670 $55,936 178 $10,153 123 $47,268 971 $113,357
Unincorporated Areas 16,754 15,654 $1,234,872 726 $104,535 376 $123,349 16,756 $1,462,756
Davie County 20,130 27,197 $2,690,700 1,965 $747,898 430 $232,422 29,592 $3,671,020
Bermuda Run 401 1,440 $308,190 117 $70,607 10 $12,065 1,567 $390,862
Cooleemee 617 567 $46,890 22 $5,593 25 $8,922 614 $61,406
Mocksville 3,678 3,114 $306,684 461 $169,356 95 $23,152 3,670 $499,192
Unincorporated Areas 15,434 22,076 $2,028,936 1,365 $502,342 300 $188,283 23,741 $2,719,560
Forsyth County 78,249 136,323  $10,158,285 7,892 $2,312,234 2,287 $743,651 146,502 $13,214,171
Bethania 196 204 $13,409 13 $1,125 5 $465 222 $14,999
Clemmons 1,918 6,909 $523,686 372 $59,345 83 $14,603 7,364 $597,634
Kernersville 8,424 9,391 $665,912 927 $183,027 174 $23,868 10,492 $872,808
Lewisville 1,580 5,439 $432,733 139 $16,626 61 $6,466 5,639 $455,825
Rural Hall 753 1,132 $70,806 133 $49,203 22 $5,175 1,287 $125,184
Tobaccoville 706 1,575 $88,583 31 $2,503 17 $3,175 1,623 $94,261
Walkertown 1,537 2,464 $157,240 152 $10,286 61 $9,798 2,677 $177,323
Winston-Salem 51,320 79,468 $6,333,136 5,548 $1,893,084 1,576 $628,867 86,592 $8,855,087
Unincorporated Area 11,815 29,741 $1,872,780 577 $97,035 288 $51,234 30,606 $2,021,050

Rockingham County 49,744 53,485 $4,442,045 7,551 $1,509,825 2,150 $402,549 63,186 $6,354,419
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SECTION 6: VULNERABILITY ASSESSMENT

Residential Buildings at | Commercial Buildings Public Buildings at
Pre-Firm . & . s . . Total Buildings at Risk
Risk at Risk Risk

Location Buildings

Eden 9,016 9,551 $908,100 1,421 $427,508 403 $69,867 11,375 $1,405,475
Madison 1,698 1,611 $229,447 559 $45,612 93 $20,893 2,263 $295,951
Mayodan 1,722 1,649 $147,899 388 $49,134 56 $5,501 2,093 $202,534
Reidsville 6,420 6,266 $629,662 1,377 $190,991 375 $51,434 8,018 $872,087
Stoneville 1,275 1,098 $102,170 144 $27,769 48 $5,748 1,290 $135,688
Wentworth 1,354 1,520 $87,698 160 $19,695 197 $41,966 1,877 $149,359
Unincorporated Area 28,259 31,790 $2,337,069 3,502 $749,116 978 $207,140 36,270 $3,293,325
Stokes County 29,171 22,931 $1,907,025 5,975 $229,732 447 $126,776 29,353 $2,263,532
Danbury 204 162 $8,903 30 $1,648 21 $1,132 213 $11,683
King 4,895 4,389 $500,938 615 $44,099 81 $12,051 5,085 $557,087
Walnut Cove 1,729 1,440 $116,728 219 $26,829 69 $8,046 1,728 $151,603
Unincorporated Area 22,343 16,940 $1,280,456 5,111 $157,156 276 $105,547 22,327 $1,543,159
Surry County 50,412 45,772 $3,864,490 5,313 $876,813 1,096 $338,200 52,181 $5,079,502
Dobson 1,481 1,110 $129,244 281 $25,079 86 $24,320 1,477 $178,643
Elkin 2,330 2,240 $194,589 374 $85,729 97 $23,336 2,711 $303,654
Mount Airy 9,954 8,756 $856,835 927 $294,975 255 $81,588 9,938 $1,233,398
Pilot Mountain 1,625 1,429 $159,141 138 $37,631 53 $9,470 1,620 $206,241
Unincorporated Area 35,022 32,237 $2,524,681 3,593 $433,399 605 $199,486 36,435 $3,157,566
Yadkin County 23,308 25,906 $2,468,847 1,444 $195,038 548 $125,697 27,898 $2,789,583
Boonville 1,055 934 $71,961 94 $7,064 29 $7,712 1,057 $86,736
East Bend 445 374 $30,249 59 $2,896 12 $2,444 445 $35,589
Jonesville 1,578 1,611 $107,525 156 $12,293 45 $10,620 1,812 $130,439
Yadkinville 17,818 20,971 $2,062,986 828 $102,435 360 $92,763 22,159 $2,258,184
Unincorporated Area 2,412 2,016 $196,126 307 $70,350 102 $12,158 2,425 $278,635

Northern Piedmont
T FIEEmOn 268,908 | 328,073 | $26,824,427 $5,986,423 | 7,468 | $2,140,125 | 366,601 | $34,950,975
Regional Total

Source: NCEM Risk Management Tool

TABLE 6.7: POPULATION VULNERABILITIES TO HURRICANE WINDS IN THE
NORTHERN PIEDMONT REGION

Elderly at Risk Children at Risk Total at Risk

Caswell County 29,868 15,644 229,947
Milton 371 195 2,854

Yanceyville 97 35 594

Unincorporated Areas 29,400 15,414 226,499
Davie County 9,490 3,392 58,304
Bermuda Run 2,837 1,013 17,065
Cooleemee 1,637 554 10,354
Mocksville 434 149 2,682

Unincorporated Areas 4,582 1,676 28,203
Forsyth County 12,785 5,015 83,382
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SECTION 6: VULNERABILITY ASSESSMENT

Elderly at Risk Children at Risk Total at Risk

Bethania

Clemmons
Kernersville
Lewisville

Rural Hall
Tobaccoville
Walkertown
Winston-Salem
Unincorporated Area
Rockingham County
Eden

Madison

Mayodan

Reidsville

Stoneville
Wentworth
Unincorporated Area
Stokes County
Danbury

King

Walnut Cove
Unincorporated Area
Surry County
Dobson

Elkin

Mount Airy

Pilot Mountain
Unincorporated Area
Yadkin County
Boonville

East Bend

Jonesville

Yadkinville
Unincorporated Area

2,472
56
532
524
416
41
320
5,075
3,349
16,887
6,604
516
467
5,359
313
286
3,342
12,154
1,047
7,540
312
3,255
12,028
778
695
7,708
434
2,413
2,907
1,605
585
537
156

19
195
179
149

21
100

1,748
1,756
6,879
3,462
178
154
1,765
164
105
1,051
4,171
361
2,587
107
1,116
4,703
278
254
2,752
155
1,264
1,393
841
307
184
53

15,263
350
3,272
3,235
2,504
315
2,015
30,622
25,806
115,738
50,878
3,116
2,927
33,533
2,416
1,761
21,107
74,904
6,317
46,561
1,926
20,100
76,515
4,676
4,279
46,369
2,612
18,579
21,275
12,365
4,505
3,315
939

North P t
orthern Piedmon 96,119 41,197 660,065
Regional Total

Source: NCEM Risk Management Tool

SOCIAL VULNERABILITY

Given the equal susceptibility across the entire Northern Piedmont Region, it can be assumed that the

entire population is at risk to the hurricane and tropical storm hazard.
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SECTION 6: VULNERABILITY ASSESSMENT

CRITICAL FACILITIES

Given equal vulnerability across the Northern Piedmont Region, all critical facilities are considered to be
at risk. Although some buildings may perform better than others in the face of such an event due to
construction, age, and other factors, determining individual building response is beyond the scope of this
plan. However, this plan will consider mitigation actions for vulnerable structures, including critical
facilities, to reduce the impacts of the hurricane wind hazard. A list of specific critical facilities and their
associated risk can be found in Table 6.26 at the end of this section.

In conclusion, a hurricane event has the potential to impact many existing and future buildings, critical
facilities, and populations in the Northern Piedmont Region. Hurricane events can cause substantial
damage in their wake including fatalities, extensive debris clean-up, and extended power outages.

6.5.2 Tornadoes/Thunderstorms

Tornadoes
A probabilistic scenario was created to estimate building and population vulnerabilities in the Northern
Piedmont region for the tornado hazard. For this scenario, a tornado ranked F2 on the Fujita scale was

analyzed. The Risk Management Tool analyzed this information which has been reported in Table 6.8 and
Table 6.9.

TABLE 6.8: BUILDING VULNERABILITY TO THE TORNADOES HAZARD IN THE
NORTHERN PIEDMONT REGION

Pre-Firm | Residential Buildings at | Commercial Buildings at
Location Buildings Risk Risk

Public Buildings at Risk Total Buildings at Risk

at Risk_|Number| _Damages | Number| _Damages | Number| _Damages | Number| Damages |
Caswell County 18,224 16,789 $1,567,990,629 920 $323,923,428 510 $321,707,405 18219 $2,213,621,461
Milton 162 135 $11,895,984 16 $1,550,595 11 $1,744,626 162 $15,191,205
Yanceyville 979 671 $64,815,226 178 $61,135,083 123 $86,563,201 972 $212,513,510
Unincorporated Areas 17,083 15,983  $1,491,279,419 726 $261,237,750 376 $233,399,578 17,085 $1,985,916,746
Davie County 20,240 27,318 $3,146,821,595 1,965 $1,715,871,677 430 $365,791,125 29713  $5,228,484,398
Bermuda Run 401 1,440 $299,814,478 117 $130,285,318 10 $22,549,630 1,567 $452,649,427
Cooleemee 624 574 $51,989,175 22 $20,488,180 25 $12,904,760 621 $85,382,115
Mocksville 3,688 3,124 $392,278,042 461 $581,114,925 95 $80,788,345 3,680 $1,054,181,312
Unincorporated Areas 15,527 22,180 $2,402,739,900 1,365 $983,983,254 300 $249,548,390 23,845 $3,636,271,544
Forsyth County 79,646 138,658 $15,144,450,643 7,892 $8,403,433,111 2287 $2,136,537,546 148837 $25,684,421,302
Bethania 202 210 $21,444,925 13 $4,074,074 5 $1,702,921 228 $27,221,919
Clemmons 1,954 7,007 $884,189,265 372 $254,972,136 83 $57,898,200 7,462 $1,197,059,602
Kernersville 8,524 9,530 $1,076,414,509 927 $823,679,328 174 $110,461,463 10,631 $2,010,555,301
Lewisville 1,620 5,567 $697,927,430 139 $78,504,178 61 $33,960,425 5,767 $810,392,033
Rural Hall 777 1,163 $110,470,041 133 $284,967,802 22 $16,694,187 1,318 $412,132,030
Tobaccoville 730 1,609 $148,540,494 31 $11,511,660 17 $9,139,475 1,657 $169,191,629
Walkertown 1,561 2,512 $224,050,650 152 $52,126,391 61 $37,296,998 2,725 $313,474,039
Winston-Salem 52,252 80,833  $8,966,056,046 5,548 $6,422,078,058 1,576 $1,701,629,087 87,957 $17,089,763,191

Unincorporated Area 12,026 30,227 $3,015,357,283 577 $471,519,484 288 $167,754,790 31,092 $3,654,631,558
Rockingham County 49,927 53,821 $5,361,770,028 7,551 $4,985,684,180 2,150 $1,070,983,859 63,522 $11,418,438,068
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SECTION 6: VULNERABILITY ASSESSMENT

-Fi Residential Buildi t | C ial Buildi t
PI‘(.E F'|rm esiden |a' uildings a ommercna' uildingsat | . Buildings at Risk
Buildings Risk Risk

atRisk_[Number] Damages | Number] _Damages [ Number| Damages | Number] _Damages |

Total Buildings at Risk

Location

Eden 9,025 9,573 $982,541,235 1,421  $1,452,835,699 403 $222,067,405 11,397 S2,657,444,338
Madison 1,705 1,622 $300,137,884 559 $254,723,378 93 $80,946,496 2,274 $635,807,759
Mayodan 1,731 1,664 $160,585,806 388 $318,920,154 56 $17,845,064 2,108 $497,351,024
Reidsville 6,489 6,343 $735,170,657 1,377 $1,014,851,166 375 $182,166,673 8,095 $1,932,188,496
Stoneville 1,275 1,098 $113,732,409 144 $119,816,516 48 $17,010,719 1,290 $250,559,644
Wentworth 1,355 1,536 $140,789,007 160 $70,152,581 197 $128,453,339 1,893 $339,394,927
Unincorporated Area 28,347 31,985 $2,928,813,030 3,502 $1,754,384,686 978 $422,494,163 36,465 $5,105,691,880
Stokes County 29564 23,315 $2,521,313,412 5,982 $1,289,693,888 449 $327,361,190 29746 $4,138,368,489
Danbury 205 163 $17,545,251 30 $15,427,774 21 $10,085,082 214 $43,058,107
King 5,107 4,601 $507,601,048 615 $196,976,714 81 $47,879,792 5,297 $752,457,555
Walnut Cove 1,731 1,442 $158,643,060 219 $112,525,061 69 $34,896,904 1,730 $306,065,024
Unincorporated Area 22,521 17,109 $1,837,524,053 5,118 $964,764,339 278 $234,499,412 22,505 $3,036,787,803
Surry County 50,754 46,114 $4,775,640,142 5,315 $2,702,540,852 1,098 $805,407,418 52,527 $8,283,588,412
Dobson 1,481 1,110 $148,678,377 281 $66,587,302 86 $94,601,728 1,477 $309,867,407
Elkin 2,330 2,240 $261,048,251 374 $508,319,155 97 $88,553,458 2,711 $857,920,864
Mount Airy 10,029 8,831  $1,025,256,997 927 $907,550,697 255 $214,885,811 10,013 S$2,147,693,504
Pilot Mountain 1,628 1,432 $200,808,412 138 $165,441,307 53 $40,457,163 1,623 $406,706,883
Unincorporated Area 35,286 32,501  $3,139,848,105 3,595 $1,054,642,391 607 $366,909,258 36,703  $4,561,399,754
Yadkin County 23,490 26,126 $2,660,135,207 1,444  $721,931,712 548 $287,580,466 28,118 $3,669,647,382
Boonville 1,055 934 $86,683,042 94 $42,514,292 29 $15,275,279 1,057 $144,472,612
East Bend 445 374 $31,696,735 59 $16,714,615 12 $6,916,318 445 $55,327,667
Jonesville 1,581 1,615 $154,764,832 156 $51,819,639 45 $37,512,213 1,816 $244,096,683
Yadkinville 2,417 2,021 $208,037,990 307 $337,911,418 102 $42,911,632 2,430 $588,861,040
Unincorporated Area 17,992 21,182  $2,178,952,608 828 $272,971,748 $184,965,024 22,370 $2,636,889,380

Northern Piedmont
R:grlo::“::alm” 271,845 | 332,141 | $35,178,121,656 | 31,069 |$20,143,078,848 $5,315,369,009 | 370,682 | $60,636,569,512

Source: NCEM Risk Management Tool

TABLE 6.9: POPULATION VULNERABILITY TO THE TORNADOES HAZARD IN THE
NORTHERN PIEDMONT REGION

Elderly at Risk Children at Risk Total at Risk

Caswell County 30,468 15,867 233,903
Milton 468 154 2,931
Yanceyville 97 35 594
Unincorporated Areas 29,903 15,678 230,378
Davie County 9,644 3,447 59,261
Bermuda Run 2,861 1,022 17,211
Cooleemee 1,716 581 10,853
Mocksville 439 151 2,710
Unincorporated Areas 4,628 1,693 28,487
Forsyth County 12,897 5,062 84,147
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SECTION 6: VULNERABILITY ASSESSMENT

Elderly at Risk Children at Risk Total at Risk

Bethania

Clemmons
Kernersville
Lewisville

Rural Hall
Tobaccoville
Walkertown
Winston-Salem
Unincorporated Area
Rockingham County
Eden

Madison

Mayodan

Reidsville

Stoneville
Wentworth
Unincorporated Area
Stokes County
Danbury

King

Walnut Cove
Unincorporated Area
Surry County
Dobson

Elkin

Mount Airy

Pilot Mountain
Unincorporated Area
Yadkin County
Boonville

East Bend

Jonesville

Yadkinville

Unincorporated Area

2,502
56
533
529
417
42
320
5,099
3,399
17,039
6,712
516
381
5,412
320
286
3,412
12,211
1,050
7,586
312
3,263
12127
778
697
7,771
434
2,447
2,962
1,643
596
541
158

19
195
181
149

22
100

1,756
1,782
7,026
3,519
178
200
1,783
168
105
1,073
4,191
362
2,603
107
1,119
4745
278
255
2,775
155
1,282
1,421
861
313
185
54

15,447
352
3,280
3,264
2,509
324
2,018
30,766
26,187
117,401
51,709
3,116
2,932
33,867
2,468
1,761
21,548
75,253
6,337
46,844
1,926
20,146
77169
4,676
4,290
46,749
2,612
18,842
21,689
12,656
4,593
3,338
951

North P t
orthern Piedmon 97,348 41,759 668,823
Regional Total

Source: NCEM Risk Management Tool
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SECTION 6: VULNERABILITY ASSESSMENT

A map of historical tornado points of origin and paths can be seen below in Figure 6.3.

FIGURE 6.3: HISTORICAL TORNADO TRACKS

Northern Piedmont Region - Historical Tornado Tracks
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Thunderstorms

A probabilistic scenario was created to estimate building and population vulnerabilities in the Northern
Piedmont region for the thunderstorm hazard. For this scenario, damages due to thunderstorm winds on
a 50-year frequency event (return period) were analyzed. It is important to note that this data does not
include damages caused by other remnants of thunderstorms, such as lightning or hail. The Risk
Management Tool analyzed this information which has been reported below in Table 6.10 and Table 6.11.
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SECTION 6: VULNERABILITY ASSESSMENT

TABLE 6.10: BUILDING VULNERABILITY TO THUNDERSTORM WINDS IN THE
NORTHERN PIEDMONT REGION

Location

Caswell County
Milton
Yanceyville
Unincorporated
Areas

Davie County
Bermuda Run
Cooleemee
Mocksville
Unincorporated
Areas

Forsyth County
Bethania
Clemmons
Kernersville
Lewisville

Rural Hall
Tobaccoville
Walkertown
Winston-Salem
Unincorporated
Area
Rockingham
County

Eden

Madison
Mayodan
Reidsville
Stoneville
Wentworth
Unincorporated
Area

Stokes County
Danbury

King

Walnut Cove
Unincorporated
Area

Surry County
Dobson

Pre-Firm

18,224
162
979

17,083

20,240
401
624

3,688

15,527

79,646
202
1,954
8,524
1,620
777
730
1,561
52,252

12,026

49,927

9,025
1,705
1,731
6,489
1,275
1,355

28,347

29,549
205
5,107
1,731

22,506

50,662
1,481

Buildings

Residential Buildi t C ial Buildi
ESicen |a‘ ulidings a ommercna‘ uricings Public Buildings at Risk Total Buildings at Risk
Risk at Risk

at Risk_ [ Nomber | _Damages | Nomber | _Damages | Wumber | Damages | Number | Damage: |

16,789
135
671

15,983

27,318
1,440
574
3,124

22,180

138,658
210
7,007
9,530
5,567
1,163
1,609
2,512
80,833

30,227

53,821

9,573
1,622
1,664
6,343
1,098
1,536

31,985

23,309
163
4,601
1,442

17,103

46,026
1,110

$6,801,876
$26,388
$285,002

$6,490,486

$9,355,700

$1,037,309
$151,197

$1,039,758

$7,127,436

$61,040,813
$81,352
$3,370,039
$4,253,583
$2,284,112
$439,804
$541,265
$940,738
$38,071,966

$11,057,954

$23,367,552

$4,559,007

$1,372,138
$744,917

$3,288,557
$497,372
$527,054

$12,378,507

$9,390,556
$60,150

$2,189,736
$727,776

$6,412,894

$13,086,211
$446,470

920
16
178

726

1,965
117
22
461

1,365

7,892
13
372
927
139
133
31
152
5,548

577

7,551

1,421
559
388

1,377
144
160

3,502

5,975
30
615
219

5,111

5,313
281

$1,095,801
$1,125
$74,766

$1,019,910

$3,872,723
$362,333
$23,683
$790,768

$2,695,939

$18,267,018
$9,606

$532,230

$1,343,511
$168,848
$344,085
$24,090
$78,124

$15,022,777

$743,747

$14,456,410

$4,046,472
$466,378
$473,882

$1,864,616
$215,276
$178,902

$7,210,884

$1,721,661
$18,850
$308,162
$149,216

$1,245,433

$4,003,379
$110,475

510
11
123

376

430
10
25
95

300

2,287

83
174
61
22
17
61
1,576

288

2,150

403
93
56

375
48

197

978

447
21
81
69

276

1,096
86

$1,661,043
$914
$471,876

$1,188,253

$1,292,763
$59,378
$41,695
$97,625

$1,094,065

$6,724,139
$1,297

$144,973
$213,574
$41,509
$34,291
$19,346
$70,211

$5,775,054

$423,884

$4,062,849

$731,740
$240,278
$57,783
$574,991
$47,555
$475,256

$1,935,246

$740,996
$15,028
$82,518
$57,615

$585,835

$1,624,573
$90,800

18,219
162
972

17,085

29,713
1,567
621
3,680

23,845

148,837
228
7,462
10,631
5,767
1,318
1,657
2,725
87,957

31,092

63,522

11,397
2,274
2,108
8,095
1,290
1,893

36,465

29,731
214
5,297
1,730

22,490

52,435
1,477

$9,558,721
$28,427
$831,644

$8,698,650

$14,521,185

$1,459,020
$216,574

$1,928,150

$10,917,441

$86,031,970
$92,255
$4,047,242
$5,810,667
$2,494,470
$818,180
$584,701
$1,089,073
$58,869,798

$12,225,584

$41,886,812

$9,337,219
$2,078,794
$1,276,582
$5,728,164
$760,203
$1,181,213

$21,524,637

$11,853,212
$94,028

$2,580,416
$934,606

$8,244,162

$18,714,162
$647,745
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SECTION 6: VULNERABILITY ASSESSMENT

Pre-Firm | Residential Buildings at Commercial Buildings

Public Buildings at Risk Total Buildings at Risk

Location Buildings Risk at Risk
atRisk | Number | Damages | Number | Damages | Number | Damages | Number | Damages |

Elkin 2,330 2,240  $719,700 374 $271,569 97 $95,728 2,711 $1,086,996
Mount Airy 10,029 8831  $2,815,495 927  $1,302,945 255 $391,447 10,013  $4,509,886
Pilot Mountain 1,628 1,432 $521,614 138 $147,423 53 $37,218 1,623 $706,256
Uni ted

A::ra'corpora ®% 35194 32,413  $8582,932 3,593  $2,170,967 605  $1,009,380 36,611  $11,763,279
Yadkin County 23,490 26,126  $8,332,030 1444  $796,667 548 $614,405 28,118  $9,743,102
Boonville 1,055 934 $277,263 94 $25,000 29 $34,571 1,057 $336,834
East Bend 445 374 $98,830 59 $7,890 12 $9,351 445 $116,071
Jonesville 1,581 1,615 $431,573 156 $43,503 45 $61,847 1,816 $536,923
Yadkinville 2,417 2,021 $664,336 307 $240,305 102 $60,481 2,430 $965,122
Uni ted

A:e';'corpora ®9 17992 21,182 $6,860,028 828 $479,969 $448,155 22,370  $7,788,152

360
Northern
Piedmont 271,738 | 332,047 | $131,374,738 | 31,060 | $44,213,659 7,468 $16,720,768 | 370,575 | $192,309,164
Regional Total
Source: NCEM Risk Management Tool

TABLE 6.11: POPULATION VULNERABILITY TO THUNDERSTORM WINDS IN THE
NORTHERN PIEDMONT REGION

Elderly at Risk Children at Risk Total at Risk

Caswell County 30,468 15,867 233,903
Milton 468 154 2,931
Yanceyville 97 35 594
Unincorporated Areas 29,903 15,678 230,378
Davie County 9,644 3,447 59,261
Bermuda Run 2,861 1,022 17,211
Cooleemee 1,716 581 10,853
Mocksville 439 151 2,710
Unincorporated Areas 4,628 1,693 28,487
Forsyth County 12,897 5,062 84,147
Bethania 2,502 858 15,447
Clemmons 56 19 352
Kernersville 533 195 3,280
Lewisville 529 181 3,264
Rural Hall 417 149 2,509
Tobaccoville 42 22 324
Walkertown 320 100 2,018
Winston-Salem 5,099 1,756 30,766
Unincorporated Area 3,399 1,782 26,187
Rockingham County 17,037 7,025 117,389
Eden 6,712 3,519 51,709
Madison 516 178 3,116
Mayodan 381 200 2,932
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SECTION 6: VULNERABILITY ASSESSMENT

m Elderly at Risk Children at Risk Total at Risk

Reidsville 5,410 1,782 33,855
Stoneville 320 168 2,468
Wentworth 286 105 1,761
Unincorporated Area 3,412 1,073 21,548
Stokes County 12,211 4,191 75,253
Danbury 1,050 362 6,337
King 7,586 2,603 46,844
Walnut Cove 312 107 1,926
Unincorporated Area 3,263 1,119 20,146
Surry County 12,106 4,737 77,042
Dobson 778 278 4,676
Elkin 697 255 4,290
Mount Airy 7,750 2,767 46,622
Pilot Mountain 434 155 2,612
Unincorporated Area 2,447 1,282 18,842
Yadkin County 2,962 1,421 21,689
Boonville 1,643 861 12,656
East Bend 596 313 4,593
Jonesville 541 185 3,338
Yadkinville 158 54 951

Unincorporated Area 2

4 8 151
Northern Pied t

or. ern Piedmon 97,325 41,750 584,537
Regional Total

Source: NCEM Risk Management Tool

SOCIAL VULNERABILITY
It is assumed that all existing populations and future populations are at risk to the tornadoes/
thunderstorms hazard.

CRITICAL FACILITIES
All critical facilities should still be considered at-risk to damage should an event occur. A list of all
individual critical facilities in the region can be found in Table 6.26.

6.5.3. Earthquakes

A probabilistic scenario was created to estimate building and population vulnerabilities in the Northern
Piedmont region for the earthquake hazard with a 500-year frequency (return period). The Risk
Management Tool analyzed this information which has been reported below in Table 6.12 and Table 6.13.

TABLE 6.12: BUILDING VULNERABILITY TO THE EARTHQUAKE HAZARD IN THE
NORTHERN PIEDMONT REGION

Pre-Fi Residential Buildi t| C ial Buildi t
".E .|rm SSIgEn |a. b ommeraa. e Public Buildings at Risk | Total Buildings at Risk
Buildings Risk Risk

atRisk_| Number | Damages | Number | Damages | Number | Damages | Number | Damages _

Caswell County 54,428 82,649  $10,422,449 5,826 $15,521,886 1,657 $3,612,781 90,132  $29,557,117

Milton 1,731 1,442 $104,280 219 $300,845 69 $96,312 1,730 $501,438
Yanceyville 445 374 $29,003 59 $44,685 12 $22,875 445 $96,563
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SECTION 6: VULNERABILITY ASSESSMENT

Residential Buildings at
Risk

Commercial Buildings at
Risk

Pre-Firm

Total Buildings at Risk

Public Buildings at Risk

Location Buildings

Unincorporated

atRisk_| Number | _Damages | Number | Damages | Number | Damages | Number | Damages _

o 52,252 80,833 $10,289,166 5548  $15176,356 1,576  $3,493,504 87,957  $28,959,116
Davie County 33,008 27,088 $2,063,812 6,958  $4,.804,049 800  $1,018901 34,846  $7,886,761
Bermuda Run 6,480 6343  $438948 1377  $1698,888 375 $279171 8,095  $2,417,007

Cooleemee 2,417 2,021 $202,410 307 $1,186,247 102 $120,124 2,430  $1,508,781
Mocksville 1,581 1,615  $186,019 156 $136,298 45 $94,452 1,816  $416,768
uni ted
n'";orz;osra € 22521 17,109  $1,236435 5118  $1,782,616 278 $525154 22505  $3,544,205
Forsyth County 37,494 58824  $5713,137 2,431  $4515359 1,166  $1,597,393 62,421 $11,825,888
Bethania 2330 2240  $249,404 374 $1,539,111 97 $260,948 2,711  $2,049,462
Clemmons 205 163 $12,864 30 $39,431 21 $25563 214 $77,858
Kernersville 1,628 1,432 $231,340 138 $409,925 53 $122,105 1,623  $763,370
Lewisville 777 1,163  $121,605 133 $541,110 5% $38 425 1,318  $701,141
Rural Hall 1,355 1,536 $68,167 160 $123,798 197 $189,956 1,893  $381,921
Tobaccoville 202 210 $20,304 13 $8,304 5 $5,720 228 $34,328
Walkertown 979 671 $29,567 178 $107,838 123 $125,473 972 $262,878
Winston-Salem 12,026 30,227  $2,880,916 577 $1,005254 288 $304,575 31,002  $4,190,745
uni ted
nlnc::z:ra € 17,992 21,182  $2,098,970 828 $740,588 360 $524,628 22,370  $3,364,185
Rockingham
p— 58,227 56,162  $5042,413 6516  $8,203,451 1,426  $2,353,706 64,104 $15,599,569
Eden 35286 32,501 $2,707,019 3595  $2,399431 607 $980,025 36,703  $6,086,475
Madison 1,481 1,110  $141,134 281 $174,577 86 $315833 1477  $631,544
Mayodan 401 1,440  $260,027 117 $287,743 10 $46,870 1567  $594.641
Reidsville 10,029 83831  $1,170,912 927 $2,687,667 255 $624288 10,013  $4,482,867
Stoneville 1,275 1,098 $72,032 144 $250,502 48 $33,738 1290  $356,271
Wentworth 730 1,609  $146,008 31 $19,056 17 $21,714 1657  $186,778
Unincorporated

e 9,025 9,573  $545,281 1,421  $2,384,475 403 $331,238 11,397  $3,260,993

Stokes County 55,009 58432  $3,257,370 5249  $5280,535 1,557  $1,361,952 65238  $9,899,856

Danbury 17,083 15983  $577,553 726 $377,180 376 $339215 17,085  $1,293,949
King 28,347 31,985 $1,500,251 3,502  $3,128,074 978 $780,262 36,465  $5,408,586
Walnut Cove 1,055 934 $87,935 94 $129,644 29 $40,233 1,057  $257,811

uni ted
nlnc::z;)ra € 8,524 9,530  $1,091,631 927 $1,645637 174 $202,242 10,631  $2,939,510
Surry County 27,588 34,039 $3,396428 3,152  $5247,910 630  $1,181,555 37,821  $9,825,894
Dobson 5107 4,601  $378,585 615 $471,936 81 $132,649 5297  $983,170
Elkin 1,705 1,622  $182,203 559 $494,035 93 $147,270 2,274  $823,508
Mount Airy 15,527 22,180  $2,159,259 1,365  $2,429,109 300 $602,666 23,845  $5,191,034
Pilot Mountain 1,561 2512 $227,499 152 $107,953 61 $72,664 2,725  $408,116

uni ted
nlnc::z:ra € 3,688 3,124  $448,382 461 $1,744,877 95 $226306 3,680  $2,420,066
Yadkin County 6,091 14,947  $1,924,889 937 $1,358,405 236 $263,066 16,120  $3,546,358
Boonville 1,954 7,007  $1,040,138 372 $550,768 83 $112,500 7,462  $1,703,495
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SECTION 6: VULNERABILITY ASSESSMENT

Pre-Fi Residential Buildings at | Commercial Buildings at
r? .|rm . . . . Public Buildings at Risk | Total Buildings at Risk
Buildings Risk Risk

atRisk_| Number | _Damages | Number | Damages | Number | Damages | Number | Damages _

Location

East Bend 1620 5567  $717,123 139 $140,490 61 $72,604 5767  $930,217
Jonesville 1,731 1,664  $113,492 388 $620,930 56 $34,339 2,108  $768,760
Yadkinville 624 574 $50,723 22 $43 842 25 $40,752 621 $135,317
U ted
n'ncz:z;’ra € $3,413 $2,375 $2,781 $8,569

Northern Piedmont
orthern Fiedmont) 1 837 $29,756,686 | 24,111 | $40,127,546 | 6,672 | $10,370,453 $80,254,682
Regional Total

Source: NCEM Risk Management Tool

TABLE 6.13: POPULATION VULNERABILITY TO THE EARTHQUAKE HAZARD IN
THE NORTHERN PIEDMONT REGION

Elderly at Risk Children at Risk Total at Risk

Caswell County 30,468 15,867 233,903
Milton 468 154 2,931
Yanceyville 97 35 594
Unincorporated Areas 29,903 15,678 230,378
Davie County 9,644 3,447 59,261
Bermuda Run 2,861 1,022 17,211
Cooleemee 1,716 581 10,853
Mocksville 439 151 2,710
Unincorporated Areas 4,628 1,693 28,487
Forsyth County 12,897 5,062 84,147
Bethania 2,502 858 15,447
Clemmons 56 19 352
Kernersville 533 195 3,280
Lewisville 529 181 3,264
Rural Hall 417 149 2,509
Tobaccoville 42 22 324
Walkertown 320 100 2,018
Winston-Salem 5,099 1,756 30,766
Unincorporated Area 3,399 1,782 26,187
Rockingham County 17,039 7,026 117,401
Eden 6,712 3,519 51,709
Madison 516 178 3,116
Mayodan 381 200 2,932
Reidsville 5,412 1,783 33,867
Stoneville 320 168 2,468
Wentworth 286 105 1,761
Unincorporated Area 3,412 1,073 21,548
Stokes County 12,211 4,191 75,253
Danbury 1,050 362 6,337
King 7,586 2,603 46,844
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SECTION 6: VULNERABILITY ASSESSMENT

Elderly at Risk Children at Risk Total at Risk

Walnut Cove 1,926
Unincorporated Area 3,263 1,119 20,146
Surry County 12,127 4,745 77,169
Dobson 778 278 4,676
Elkin 697 255 4,290
Mount Airy 7,771 2,775 46,749
Pilot Mountain 434 155 2,612
Unincorporated Area 2,447 1,282 18,842
Yadkin County 2,962 1,421 21,689
Boonville 1,643 861 12,656
East Bend 596 313 4,593
Jonesville 541 185 3,338
Yadkinville 158 54 951

Unincorporated Area

Northern Pied t
orthern Piedmon 97,348 41,759 668,823
Regional Total

Source: NCEM Risk Management Tool

SOCIAL VULNERABILITY
It is assumed that all existing populations and future populations are at risk to the earthquake hazard.

CRITICAL FACILITIES
All critical facilities should still be considered at-risk to minor damage should an event occur. A list of all
individual critical facilities in the region can be found in Table 6.26.

In conclusion, an earthquake could potentially impact all existing and future buildings, facilities, and
populations in the Northern Piedmont region. Though minor earthquakes are often recorded but not
felt, they may rattle breakables and cause minimal damage. Furthermore, major earthquakes have
potential to damage structures. Severe impacts of earthquakes may result in debris clean-up, service
disruption, building collapse, and fatalities. Specific vulnerabilities for assets will be greatly dependent
on their individual design and the mitigation measures in place, where appropriate. Such site-specific
vulnerability determinations are outside the scope of this assessment but will be considered during
future plan updates if data becomes available. Furthermore, mitigation actions to address earthquake
vulnerability will be considered.

6.5.4. Geological (Landslide)

GIS analysis was used to complete the vulnerability assessment for landslides in the Northern Piedmont
Region. The potential dollar value of exposed land and property total can be determined

using the USGS Landslide Susceptibility Index (detailed in Section 5: Hazard Profiles), county level tax
parcel data, and GIS analysis. Table 6.14 presents the potential at-risk property where available. All
areas of the Northern Piedmont Region are identified as moderate or high incidence areas by the

USGS landslide data. The incidence levels (high and moderate) were used to identify different areas of
concern for the analysis below.
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SECTION 6: VULNERABILITY ASSESSMENT

TABLE 6.14: TOTAL POTENTIAL AT-RISK PARCELS FOR THE GEOLOGICAL
(LANDSLIDE) HAZARD

. Number of Parcels at Number of Total Value of Improvements at
Location . . .
Risk Improvements at Risk Risk ($)

Caswell County 1,251 0 0 $140,600,134

Milton 167 0 114 0 $6,872,946 $O
Yanceyville 905 0 646 0 $106,333,072 SO
Unincorporated Areas 0 0 0 0 SO SO
Davie County 0 0 0 0 S0 S0
Bermuda Run 0 0 0 0 SO SO
Cooleemee 0 0 0 0 SO SO
Mocksville 0 0 0 0 SO SO
Unincorporated Areas 0 0 0 0 SO SO
Forsyth County 17,869 0 15,136 0 $3,043,846,100 S0
Bethania 0 0 0 0 SO SO
Clemmons 0 0 0 0 S0 S0
Kernersville 9,269 0 7,880 0 $1,587,486,800 SO
Lewisville 0 0 0 0 S0 S0
Rural Hall 0 0 0 0 S0 S0
Tobaccoville 0 0 0 0 S0 S0
Walkertown 85 0 67 0 $11,060,000 SO
Winston-Salem 7,242 0 6,313 0 $851,006,900 SO
Unincorporated Area 0 0 0 0 S0 S0
Rockingham County 9,476 0 7,395 0 $1,068,022,286 S0

Eden 0 0 0 0 $0 S0
Madison 0 0 0 0 S0 S0
Mayodan 0 0 0 0 S0 S0
Reidsville 7,388 0 5,845 0 $786,443,659 SO
Stoneville 0 0 0 0 S0 S0
Wentworth 1,397 0 1,108 0 $226,530,963 S0
Unincorporated Area 0 0 0 0 S0 S0
Stokes County 0 0 0 0 S0 S0
Danbury 0 0 0 0 S0 S0

King 0 0 0 0 S0 SO
Walnut Cove 0 0 0 0 SO SO
Unincorporated Area 0 0 0 0 SO SO
Surry County 0 9,133 0 7,174 S0 $1,385,938,341
Dobson 0 606 0 458 S0 $100,161,660
Elkin 0 2,184 0 1,665 S0 $304,229,397
Mount Airy 0 5,494 0 4,499 S0 $735,283,925
Pilot Mountain 0 0 0 0 $0 $0
Unincorporated Area 0 0 0 0 $0 S0
Yadkin County 0 1,535 0 1,123 S0 $103,140,922
Boonville 0 0 0 0 $0 S0
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SECTION 6: VULNERABILITY ASSESSMENT

Number of Parcels at Number of Total Value of Improvements at
Risk Improvements at Risk Risk (S)

East Bend 0

Jonesville 0 1,379 0 1,056 $0 $97,490,995
Yadkinville 0 0 0 0 $0 so
Unincorporated Area 0

Northern Piedmont Regional 28,596 10,668 23,
Total

Source: United States Geological Survey, Local governments

0
SOCIAL VULNERABILITY

Given moderate to high susceptibility across the entire Northern Piedmont Region, it is assumed that a
moderate amount of population is at risk.

CRITICAL FACILITIES

There are 183 critical facilities located in a high susceptibility area, including the following: 100 Medical
facilities, 38 fire/EMS stations, 8 police stations, 34 schools, and 3 others. The remaining critical facilities
are located in low incidence areas. A list of specific critical facilities and their associated risk can be
found in Table 6.26 at the end of this section.

In conclusion, a landslide has the potential to impact many existing and future buildings, facilities, and
populations in the Northern Piedmont Region, though some areas are at a higher risk than others due
to a variety of factors. For example, steep slopes and modified slopes bear a greater risk than flat areas.
Specific vulnerabilities for Northern Piedmont assets will be greatly dependent on their individual
design and the mitigation measures in place, where appropriate. Such site-specific vulnerability
determinations are outside the scope of this assessment but will be considered during future plan
updates if data becomes available.

6.5.5 Flooding

Historical evidence indicates that the Northern Piedmont Region is susceptible to flood events. A
total of 87 flood events have been reported by the National Centers for Environmental Information since
1993, resulting in over $1.69 million (2019 dollars) in damages.

In order to assess flood risk, a GIS-based analysis was used to estimate exposure to flood events using
Digital Flood Insurance Rate Map (DFIRM) data in combination with local tax assessor records for each of
the Northern Piedmont counties. The determination of assessed value at-risk (exposure) was

calculated using GIS analysis by summing the total assessed building values for only those improved
properties that were confirmed to be located within an identified floodplain. Table 6.15 presents the
potential at-risk property. Both the number of parcels and the approximate value are presented.
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TABLE 6.15: ESTIMATED EXPOSURE OF PARCELS TO THE FLOODING HAZARD

1% Annual Chance of Flooding (100-year) 0.2% Annual Chance of Flooding (500-year)

Location

Caswell County
Milton

Yanceyville
Unincorporated Areas
Davie County
Bermuda Run
Cooleemee
Mocksville
Unincorporated Areas
Forsyth County
Bethania

Clemmons
Kernersville
Lewisville

Rural Hall
Tobaccoville
Walkertown
Winston-Salem
Unincorporated Area
Rockingham County
Eden

Madison

Mayodan

Reidsville

Stoneville
Wentworth
Unincorporated Area
Stokes County
Danbury

King

Walnut Cove
Unincorporated Area
Surry County
Dobson

Elkin

Mount Airy

Pilot Mountain
Unincorporated Area
Yadkin County
Boonville

Approx.
Number of
Parcels

94
26
15
53
287
93

81
107
5,989
27
484
336
183
40
59
40
4,223
597
1,113
518
123
15
256

198
273
13
100
60
100
661

215
303

134
200

Approx.
Number of
Improved
Buildings

45
13

23
179
80

45
51
4,196
17
398
253
157
23
35
26
2,981
306
665
326
84

151

95
151

75

31

37
420

132
210

72
89

Approx. Improved | Approx. Number

Value of Buildings

$4,421,519
$663,737
$936,244
$2,821,538
$153,087,610
$24,515,620
$136,470
$13,462,030
$114,973,490
$1,752,165,394
$1,861,300
$91,404,700
$104,512,700
$41,219,600
$2,062,000
$3,555,600
$2,186,000
$1,284,776,100
$220,587,394
$137,024,621
$46,513,159
$12,434,905
$3,481,616
$48,118,695
S_
$294,660
$26,181,586
$29,194,200
$691,300
$11,455,200
$8,759,400
$8,288,300
$201,171,210
$_
$59,813,630
$94,059,660
$4,605,010
$42,692,910
$12,416,487
$_

of Parcels

101
32
15
54

322
97

108
111
6,544
33
515
351
203
40
61
49
4,660
632
1,274
603
166
30
267

205
279
13
104
60
102
796

264
382
11
139
222

Approx.
Number of
Improved
Buildings
47
15

23
199
83

62
51
4,631
20
425
265
174
23
36
32
3,328
328
782
384
121
16
161

97
165

77

31

49
525

169
274

74
104

Approx.
Improved Value
of Buildings

$4,442,757
$684,975
$936,244
$2,821,538
$156,683,580
$25,519,270
$136,470
$16,054,350
$114,973,490
$1,902,077,794
$2,179,000
$96,721,900
$107,064,500
$45,519,600
$2,062,000
$3,707,600
$2,788,200
$1,373,197,800
$268,837,194
$152,817,907
$50,752,031
$17,436,269
$4,907,990
$53,014,702
S_
$294,660
$26,412,255
$29,622,000
$691,300
$11,586,700
$8,759,400
$8,584,600
$220,462,670
$_
$67,429,470
$105,369,280
$4,844,410
$42,819,510
$13,941,753
$_
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SECTION 6: VULNERABILITY ASSESSMENT

1% Annual Chance of Flooding (100-year) 0.2% Annual Chance of Flooding (500-year)

Locati Abbrox Approx. Approx. ADbrox
ocation . Number of Approx. Improved | Approx. Number | Number of S
Number of e Improved Value
Improved Value of Buildings of Parcels Improved e
Parcels o o of Buildings
Buildings Buildings
East Bend s = S- s s S-
Jonesville 106 60 $8,974,970 124 74 $10,489,526
Yadkinville 6 2 $492,997 6 2 $492,997
Unincorporated Area 88 27 $2,948,520 92 28 $2,959,230
Northern Piedmont
I 8,617 5,745 $2,289,481,041 9,538 6,453 $2,480,048,461

Regional Total
Source: FEMA DFIRM

To assess flood risk, the NCEM Risk Management Tool (RMT) analyzed buildings located in the 1 percent
chance of annual floodplains. The buildings are assessed by the type of building (commercial,
residential, or public) and also assesses Pre-Firm buildings, or structures built before flood code
regulations were installed. This data is shown by jurisdiction in Table 6.16.

TABLE 6.16: BUILDING VULNERABILITY FOR THE 100-YEAR FLOODPLAINS IN
NORTHERN PIEDMONT REGION

Public Buildings at

. o at Risk at Risk Risk
Location Buildings
i e e
Caswell County 10 $77,184 $6,618 $83,802
Milton - - S- - S- - $- - S-
Yanceyville - - S- - S- - s- = $-
Unincorporated 10 9 $77,184 1 $6,618 ; s 10 $83,802
Areas
Davie County 72 92 $737,496 15 $68,096 1 $5,712 108 $811,305
Bermuda Run s 9 $103,242 = S- s S- 9 $103,242
Cooleemee - - S- - S- - s- = $-
Mocksville 1 = S- = S- 1 $5,712 1 $5,712
Unincorporated 71 83 $634,254 15 $68,096 - s 98 $702,351
Areas
Forsyth County 310 374 $5,875,511 119 $8,406,447 16 $1,041,346 509 $15,323,303
Bethania 2 2 $28,923 - S- - S- 2 $28,923
Clemmons 13 20 $166,793 2 $16,801 - S- 22 $183,593
Kernersville 8 9 $23,856 1 $3,083 - S- 10 $26,939
Lewisville 1 3 $8,903 - S- - S- 3 $8,903
Rural Hall 2 3 $32,911 - S- - S- 3 $32,911
Tobaccoville 1 1 $2,313 - S- - S- 1 $2,313
Walkertown - 3 $12,948 - S- - S- 3 $12,948
Winston-Salem 262 276 $5,122,252 114 $8,328,026 15 $835,517 405 $14,285,795
Northern Piedmont Regional Hazard Mitigation Plan 6:30

FINAL — June 2020



SECTION 6: VULNERABILITY ASSESSMENT

. Residential Buildings Commercial Buildings Public Buildings at
Pre-Firm . g . & i 8 Total Buildings at Risk
. _ at Risk at Risk Risk
Location Buildings

Unincorporated

s 21 57 $476,612 2 $58,537 1 $205,829 60 $740,978
Rockingham

c°un'tyg 260 254  $2,139,729 46 $3,259,170 3 $124,896 303  $5,523,795
Eden 99 96 $1,165,346 25 $1,490,371 3 $124,896 124 $2,780,614
Madison 17 10 $71,126 9 $407,645 ; s 19 $478,771
Mayodan 7 4 $52,081 3 $103,040 ; s 7 $155,121
Reidsville 26 29 $211,488 7 $1,168,899 ; s 36 $1,380,386
Stoneville - - S- - S- = S- - $-
Wentworth - - S- - S- - S- - S-

Uni ted

A:e';'corpora € 111 115 $639,688 2 $89,215 ; s 117 $728,903
Stokes County 46 41 $146,630 5 $47,634 - S$- 46 $194,263
Danbury 1 1 $1,559 - S- - S- 1 $1,559
King 18 14 $41,645 4 $45,433 ; s 18 $87,077
Walnut Cove 2 2 $921 - S- - S- 2 $921
Uni ted

A:e'ra'corpora € 25 24 $102,505 1 $2,201 - s 25 $104,706
Surry County 176 107 $604,602 63 $2,667,276 6 $140,679 176 $3,412,557
Dobson 1 1 $4,891 - $- ; s 1 $4,891
Elkin 46 9 $190,058 31 $1,957,087 4 $129,010 44 $2,276,155
Mount Airy 60 36 $155,920 24 $650,529 ; S 60 $806,449
Pilot Mountain 1 1 S476 - S- - S- 1 S476
Uni ted

A:‘e'zcorpora € 68 60 $253,257 8 $59,660 2 $11,669 70 $324,586
Yadkin County 20 13 $31,932 11 $417,517 2 $46,846 26 $496,296
Boonville - - S- - S- = S- - $-
East Bend - - S- - S- - S- - S-
Jonesville 3 1 $1,564 3 $167,452 ; s 4 $169,016
Yadkinville - - S- - s- = $- - $

Uni ted

A:e'zcorpora € 17 12 $30,368 8 $250,065 2 $46,846 22 $327,280
Northern

Piedmont 894 890  $9,613,084 260  $14,872,758 28  $1,359,479 1,178  $25,845,321

Regional Total
Source: NCEM Risk Management Tool

Figures 6.4 through 6.10 below display visual hotspots of potential dollar losses for the flood hazard in
Caswell, Davie, Forsyth, Rockingham, Stokes, Surry and Yadkin Counties. Based on the photo, most hot
spots are in an area with low vulnerability.
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FIGURE 6.4: POTENTIAL DOLLAR LOSSES FOR FLOODING IN CASWELL COUNTY
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FIGURE 6.5: POTENTIAL DOLLAR LOSSES FOR FLOODING IN DAVIE COUNTY
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SECTION 6: VULNERABILITY ASSESSMENT

FIGURE 6.6: POTENTIAL DOLLAR LOSSES FOR FLOODING IN FORSYTH COUNTY

Source: NCEM Risk Management Tool
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FIGURE 6.7: POTENTIAL DOLLAR LOSSES FOR FLOODING IN ROCKINGHAM COUNTY
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SECTION 6: VULNERABILITY ASSESSMENT

FIGURE 6.8: POTENTIAL DOLLAR LOSSES FOR FLOODING IN STOKES COUNTY
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FIGURE 6.9: POTENTIAL DOLLAR LOSSES FOR FLOODING IN SURRY COUNTY
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FIGURE 6.10: POTENTIAL DOLLAR LOSSES FOR FLOODING IN YADKIN COUNTY
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Table 6.17 assesses the vulnerability of the region’s population. This data is also from the RMT and
analyzes the populations of elderly and children living at risk to the 1 percent annual flooding.
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TABLE 6.17: POPULATION VULNERABILITY FOR 100-YEAR FLOODPLAINS IN

NORTHERN PIEDMONT REGION

Incidence Level Elderly at Risk Children at Risk Total at Risk
103 54 798

Caswell County

Milton 0 0 2
Yanceyville 0 0 0
Unincorporated Areas 103 54 796
Davie County 18 7 116
Bermuda Run 3 2 25
Cooleemee 3 1 19
Mocksville 0 2
Unincorporated Areas 12 4 70
Forsyth County 30 10 187
Bethania 3 1 21
Clemmons 0 0 0
Kernersville 1 0 5
Lewisville 1 0 4
Rural Hall 0 0 2
Tobaccoville 0 0 0
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Incidence Level Elderly at Risk Children at Risk Total at Risk
0 0 0

Walkertown
Winston-Salem
Unincorporated Area
Rockingham County
Eden

Madison

Mayodan

Reidsville

Stoneville
Wentworth
Unincorporated Area
Stokes County
Danbury

King

Walnut Cove
Unincorporated Area
Surry County
Dobson

Elkin

Mount Airy

Pilot Mountain
Unincorporated Area
Yadkin County
Boonville

East Bend

Jonesville

Yadkinville
Unincorporated Area

Nor'thern Piedmont 274 1,803
Regional Total
Source: NCEM Risk Management Tool

SOCIAL VULNERABILITY
A national Census has not been conducted since 2010; therefore, 2010 Census tract level population

14
11
53
33

O O R Pk W Wu 1 O

| w
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86
69
358
202

230
16
167

47
170
12

115

counts are outdated for this update. However, population estimates from the US Census Bureau as of
July 1, 2017 were available at a jurisdictional level. This data was analyzed to present at-risk populations

to the flooding hazard in the Northern Piedmont region and can be seen below in Figure 6.11.
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FIGURE 6.11: POPULATION DENSITY NEAR FLOODPLAINS

Morthern Piedmont Region - Population Density/Floodplains
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Source: FEMA DFIRM, US Census Bureau

CRITICAL FACILITIES

The critical facility analysis revealed that there are 11 critical facilities located in the Northern Piedmont
Region’s 1.0-percent and 2.0-percent annual chance floodplain based on FEMA DFIRM boundaries and
GIS analysis. (As previously noted, this analysis does not consider building elevation, which may negate
risk.) These facilities include 1 public school in Forsyth County, and 9 medical facilities in Forsyth County,
and 1 medical facility in Rockingham County. A list of specific critical facilities and their associated risk
can be found in Table 6.26 at the end of this section.

In conclusion, a flood has the potential to impact many existing and future buildings, facilities, and
populations in the Northern Piedmont Region, though some areas are at a higher risk than others.

All types of structures in a floodplain are at-risk, though elevated structures will have a reduced risk. As
noted, the floodplains used in this analysis include the 100-year and 500-year FEMA regulated floodplain
boundaries. It is certainly possible that more severe events could occur beyond these boundaries or
urban (flash) flooding could impact additional structures. Such site-specific vulnerability determinations
should be considered during future plan updates. Furthermore, areas subject to repetitive flooding
should be analyzed for potential mitigation actions. Table 6.18 below lists repetitive loss properties and
their associated payments for each county.
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TABLE 6.18: SUMMARY OF REPETITIVE LOSS PROPERTIES

m Number of Properties Number of Losses Total Payments

Caswell County

Milton 0 0 $0
Yanceyville 0 0 SO
Unincorporated Areas 0 0 SO
Davie County 0 0 S0
Bermuda Run 0 0 S0
Cooleemee 0 0 SO
Mocksville 0 0 S0
Unincorporated Areas 0 0 SO
Forsyth County 33 125 $1,606,000
Bethania 0 0 S0
Clemmons 2 11 $118,690
Kernersville 1 2 $24,450
Lewisville 0 0 S0
Rural Hall 0 0 S0
Tobaccoville 0 0 S0
Walkertown 0 0 S0
Winston-Salem 30 112 $1,462,861
Unincorporated Area 0 0 S0
Rockingham County 11 31 $321,076
Eden 9 27 $299,029
Madison 0 0 S0
Mayodan 0 0 SO
Reidsville 0 0 S0
Stoneville 0 0 S0
Wentworth 0 0 S0
Unincorporated Area 2 4 $22,047
Stokes County 0 0 S0
Danbury 0 0 S0
King 0 0 S0
Walnut Cove 0 0 S0
Unincorporated Area 0 0 S0
Surry County 7 20 $963,446
Dobson = = --
Elkin 0 0 SO
Mount Airy 6 16 $906,037
Pilot Mountain -- -- --
Unincorporated Area 1 4 $57,409
Yadkin County 0 0 S0
Boonville = == --
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Number of Properties Number of Losses Total Payments

East Bend
Jonesville 0 0 SO
Yadkinville 0 0 $0

Unincorporated Area

Northern Piedmont $2,890,522
Regional Total

Source: National Flood Insurance Program

6.5.6 Wildfires

Although historical evidence indicates that the Northern Piedmont Region is susceptible to wildfire
events, there are few reports of damage. Therefore, it is difficult to calculate a reliable annualized loss
figure. Annualized loss is considered negligible though it should be noted that a single event could result
in significant damages throughout the region.

To estimate exposure to wildfire, the Wildland Urban Interface (WUI) Risk Index for the region was
obtained through the Southern Wildfire Risk Assessment. The WUI uses a Response Function modeling
approach and rates the potential impact of a wildfire on people and their homes. The index ranges from
-1 to -9, with -9 being the most negative impact. For example, an area with high housing density and
high flame lengths are rated -9, while an area with low housing density and low flame lengths are rated -
1. At-risk areas fall within the range of -7 to -9. This index was layered with parcel data using GIS
analysis. Figure 6.12 shows the WUI Risk Index for the region below.

Northern Piedmont Regional Hazard Mitigation Plan 6:39
FINAL - June 2020



SECTION 6: VULNERABILITY ASSESSMENT

FIGURE 6.12: WILDLAND URBAN INTERFACE RISK INDEX

Northern Piedmont Region - WUI Risk Index
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The region contains some lands where the value falls into the at-risk category, in particular Caswell
County, while areas such as Forsyth County have less land labeled as at-risk. Overall, there is a medium
wildfire ignition density risk index in the region which is somewhat higher than other areas in North
Carolina.

SOCIAL VULNERABILITY
Even though not all areas have equal vulnerability, there is some susceptibility across the entire
Northern Piedmont Region. It is assumed that the total population is at risk to the wildfire hazard.
Determining the exact number of people in certain wildfire zones is difficult with existing data and could
be misleading.

CRITICAL FACILITIES
Although no county had many critical facilities in the at-risk area (-7 or higher) for wildfires, Rockingham
County had the most with 7 facilities. Caswell and Forsyth County had 3, Davie County had 4, and Stokes
and Surry County each had 5. Yadkin County did not have any at-risk facilities.

Table 6.19 shows the results of the GIS analysis.
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SECTION 6: VULNERABILITY ASSESSMENT

TABLE 6.19: CRITICAL FACILITIES IN THE AT-RISK WUI RISK INDEX AREA
Caswell County
Davie County
Forsyth County
Rockingham County
Stokes County
Surry County
Yadkin County

Northern Piedmont Regional Total

Source: Southern Wildfire Risk Assessment, Local governments

%.mm\lwhw

Additional information was provided through the NCEM Risk Management Tool (RMT). This data can be
seen in below in Table 6.20 and Table 6.21.

TABLE 6.20: BUILDING VULNERABILITY TO WILDFIRE HAZARDS

Commercial Buildings at
Pre-Firm | Residential Buildings at Risk Public Buildings at Risk Total Buildings at Risk

Buildings

Caswell County 582 540  $64,973,384 31 $24,206,992 11 $19,990,567 582  $109,171,443
Milton i i S i s i s i S
Yanceyville = - S- - S- = s- - $-
Uni ted
A:;;'zorpora € 582 540  $64,973,884 31 $24,206,992 11 $19,990,567 582  $109,171,443
Davie County 1,494 2,195  $341,605,914 148  $153,087,723 31  $35806,212 2,374  $530,499,849
Bermuda Run ; 92 $30,802,060 7 $9,299,974 2 $923,877 101 $41,025911
Cooleemee 20 14 $1,816,470 2 $14,287,683 4 $4,667,233 20 $20,771,386
Mocksville 42 40 $9,887,290 2 $4,030,696 ; s 42 $13,917,986
Uni ted
A:;;\zorpora €9 1432 2,049  $299,100,094 137  $125,469,370 25  $30,215,102 2,211  $454,784,566
Forsyth County 2,267 5812  $754,825325 160  $326,909,132 79  $145225853 6,051 $1,226,960,309
Bethania 1 ; s - s 1 $473,924 1 $473,924
Clemmons 71 438 $62,011,954 14 $28,747,595 19 $19,359,143 471  $110,118,693
Kernersville 161 192 $20,994,032 8 $36,993,352 12 $9,739,958 212 $67,727,342
Lewisville 326 1,195  $195466,965 52 $49,823,500 10 $11,831,257 1257  $257,121,721
Rural Hall 2 3 $290,677 - S- - S- 3 $290,677
Tobaccoville 241 579  $60,485,087 6 $1,350,104 7 $8,467,716 592 $70,302,907
Walkertown 187 204 $29,377,769 16 $8,204,988 2 $12,537,809 312  $50,120,566
Winston-Salem 362 838  $114,993,895 32  $157,090,642 5 $22,167,462 875  $294,251,999
Uni ted
A:elzcorpora € 916 2,273 $271,204,946 32 $44,698,951 23 $60,648584 2,328  $376,552,480
Rockingham
County 1,055 1,086  $117,831,609 144  $89,475,791 32 $31,779,811 1,222  $239,087,212
Eden 45 43 $6,493,326 13 $9,228,623 2 $1,023,003 58 $16,744,952
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SECTION 6: VULNERABILITY ASSESSMENT

Pre-Firm

Commercial Buildings at
Residential Buildings at Risk Public Buildings at Risk Total Buildings at Risk

Location Buildings
Rt RS mm SEmeEs mm

Madison 6 - S 6 $2,033,204 - s 6 $2,033,204
Mayodan 3 4 $452,503 - S- - S- 4 $452,503
Reidsville 7 8 $1,622,643 1 $136,034 - s 9 $1,758,677
Stoneville = - S- - $- - S- - S-
Wentworth - - S- - S- - S- - S-
uni ted
A::ra'corpora € 994 991  $109,263,137 124 $78,077,930 30  $30,756,808 1,145  $218,097,876
Stokes County 2,286 1,828  $220,282,414 443 $97,612,432 18 $24,368,048 2,289  $342,262,893
Danbury = = S- = S- = S- = S-
King 860 759  $101,144,200 97 $41,938,027 7 $11,030,426 863  $154,112,653
Walnut Cove = = S- = S- = S- = S-
uni ted
A:a';'corpora €9 1426 1,069  $119,138214 346 $55 674,405 11 $13,337,622 1,426  $188,150,240
Surry County 12,932 11,575 $1,420,204,980 1,306  $661,822,258 263  $395,069,697 13,144 $2,477,096,936
Dobson 202 165 $32,175,919 25 $3,888,780 12 $46,086,484 202 $82,151,184
Elkin 17 26 $1,829,949 7 $36,122,226 2 $49493,949 35 $87,446,124
Mount Airy 1678 1,579  $215,041,710 72 $132,066,727 27 $30,733,973 1,678  $377,842,410
Pilot Mountain 320 290 $59,866,850 19 $38,694,935 11 $29,980,809 320  $128,542,504
uni ted
A:e';'corpora ®9 10,715 9,515 $1,111,290,552 1,183  $451,049,590 211  $238,774,482 10,909 $1,801,114,624
Yadkin County 1,056 1,127  $142,388,997 59 $113,939,076 22 $17,614,224 1,208  $273,942,297
Boonville - - S- - S- = s- - $-
East Bend - - S- - S- = s- - $-
Jonesville s 1 $336,722 - S- s S- 1 $336,722
Yadkinville 251 221 $23,886,464 22 $99,997,689 10 $6,921,053 253  $130,805,206
uni ted
A:e';'corpora € 805 905  $118,165,811 37 $13,941,387 12 410,693,171 954  $142,800,369
Northern
Piedmont 21,672 $3,062,113,123 $1,467,053,404 $669,854,412 | 26,870 | $5,199,020,939
Regional Total

Source: NCEM Risk Management Tool

TABLE 6.21: POPULATION VULNERABILITY TO WILDFIRE HAZARD FOR THE
NORTHERN PIEDMONT REGION

Incidence Level Elderly at Risk Children at Risk Total at Risk
813

Caswell County 2,276 13,696
Milton 1 1 8
Yanceyville - - -
Unincorporated Areas 2,275 812 13,688
Davie County 522 207 3,540
Bermuda Run 115 60 888
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SECTION 6: VULNERABILITY ASSESSMENT

Incidence Level Elderly at Risk Children at Risk Total at Risk

Cooleemee
Mocksville
Unincorporated Areas
Forsyth County
Bethania

Clemmons
Kernersville
Lewisville

Rural Hall
Tobaccoville
Walkertown
Winston-Salem
Unincorporated Area
Rockingham County
Eden

Madison

Mayodan

Reidsville

Stoneville
Wentworth
Unincorporated Area
Stokes County
Danbury

King

Walnut Cove
Unincorporated Area
Surry County
Dobson

Elkin

Mount Airy

Pilot Mountain
Unincorporated Area
Yadkin County
Boonville

East Bend

Jonesville

Yadkinville
Unincorporated Area

Northern P t
orthern Piedmon 2,486 40,881
Regional Total

Source: NCEM Risk Management Tool

338
730
116

13

471

153
149
70
64
15

111
302

284
30
182

72
282
28
12
162

80
65
37
23

2,117
5,032
729

81
54

2,381
1,787
8,112
3,887
23
19
2,723

1,460
4,794
506
3,070

1,218
4,688
466
203
2,841

1,176
1,019
538
387
94
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SECTION 6: VULNERABILITY ASSESSMENT

6.5.7 Hazardous Substances

Although historical evidence and existing Toxic Release Inventory sites indicate that the Northern
Piedmont Region is susceptible to hazardous substance events, there are few reports of damage.
Therefore, a calculated annualized loss figure may not be completely reliable.

Most hazardous substance incidents that occur are contained and suppressed before destroying any
property or threatening lives. However, they can have a significant negative impact. Such events can
cause multiple deaths, completely shut down facilities for 30 days or more, and cause more than 50
percent of affected properties to be destroyed or suffer major damage. In a hazardous substance
incident, solid, liquid, and/or gaseous contaminants may be released from fixed or mobile containers.
Weather conditions will directly affect how the hazard develops. Certain chemicals may travel through
the air or water, affecting a much larger area than the point of the incidence itself. Non-compliance
with fire and building codes, as well as failure to maintain existing fire and containment features, can
substantially increase the damage from a hazardous materials release. The duration of a hazardous
materials incident can range from hours to days. Warning time is minimal to none.

In order to conduct the vulnerability assessment for this hazard, GIS intersection analysis was used for
fixed and mobile areas and parcels®. In both scenarios, two sizes of buffers—0.5 mile and 1 mile—were
used. These areas are assumed to respect the different levels of effect: immediate (primary) and
secondary. Primary and secondary impact sites were selected based on guidance from FEMA 426,
Reference Manual to Mitigate Potential Terrorist Attacks against Buildings and engineering judgment.
For the fixed site analysis, geo-referenced TRl listed toxic sites in the Northern Piedmont Region,

along with buffers, were used for analysis as shown in Figure 6.13. For the mobile analysis, the major
roads (Interstate highway, U.S. highway, and State highway) and railroads, where hazardous materials
are primarily transported that could adversely impact people and buildings, were used for the GIS buffer
analysis. Figure 6.14 shows the areas used for mobile toxic release buffer analysis. The results indicate
the approximate number of parcels, improved value, as shown in Table 6.22 (fixed sites), Table 6.23
(mobile road sites) and Table 6.24 (mobile railroad sites)®.

5 This type of analysis will likely yield inflated results (generally higher than what is actually reported after an actual event).
5 Note that parcels included in the 1-mile analysis are also included in the 0.5-mile analysis.
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SECTION 6: VULNERABILITY ASSESSMENT

FIGURE 6.13: TOXIC RELEASE INVENTORY (TRI) FACILITIES IN THE NORTHERN
PIEDMONT REGION
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TABLE 6.22: EXPOSURE OF IMPROVED PROPERTY TO HAZARDOUS SUBSTANCES
(FIXED SITES) IN THE NORTHERN PIEDMONT REGION

Approx. Approx. Approx. Approx.
Number of Number Approx. Number of Number Approx.
Improved Value Improved Value
Parcels Improved Parcels Improved
Caswell County 84 50 $15,068,161 371 259 $51,712,804
Milton - - S- s - $-
Yanceyville 36 25 $12,125,080 290 208 $46,044,104
Unincorporated Area 48 25 $2,943,081 81 51 $5,668,700
Davie County 551 452 $66,596,080 1,660 1,320 $198,208,638
Bermuda Run - - S- s - S-
Cooleemee - - S- s - S-
Mocksville 476 399 $56,592,530 1,330 1,086 $149,177,710
Unincorporated Area 75 53 $10,003,550 330 234 $49,030,928
Forsyth County 9,399 7,608 $1,500,030,400 30,808 25,250 $4,330,350,000
Bethania - - S- s - S-
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0.5 Mile Buffer 1.0 Mile Buffer

Approx.
Number of
Parcels

Approx.
Number

Approx.
Improved Value

Approx.
Number of
Parcels

Approx.
Number

Approx.
Improved Value

Clemmons
Kernersville
Lewisville

Rural Hall
Tobaccoville
Walkertown
Winston-Salem
Unincorporated Area
Rockingham County
Eden

Madison

Mayodan

Reidsville

Stoneville
Wentworth
Unincorporated Area
Stokes County
Danbury

King

Walnut Cove
Unincorporated Area
Surry County
Dobson

Elkin

Mount Airy

Pilot Mountain
Unincorporated Area
Yadkin County
Boonville

East Bend

Jonesville

Yadkinville
Unincorporated Area

7,304
386
1,943
137
123

1,611
72
65
49
16

1,083

107
36

576

364

Improved

1,326

58
70
5,881
273
1,459
108
103

1,207
41
37
36

791
81
17

399

294

S-
$242,941,600

$6,945,000
$11,146,300
$887,905,900
$351,091,600
$243,511,835
$56,295,304
$9,900,322
$_
$164,361,161
$_
$_
$12,955,048
$14,103,600
$_
$57,592,530
$_
$(43,488,930)
$281,313,926
$16,749,410
$43,252,146
$56,592,530
S_
$164,719,840
$778,296
S_
S_
S_
$

344
160
23,559
2,005
6,538
978
324
4,521

715
325

154

171
5,278

291
2,744

2,243
41

Improved

4,080
15
248
133
19,272
1,502
4,901
718
281
3,445

457
200

102

98
4,113

185
2,260

1,668
26

S_
$711,070,000
S_
$40,237,500
$27,484,000
$16,351,300
$2,937,728,800
$597,478,400
$712,725,628
$172,292,452
$26,373,028
s_
$460,043,669
s_

s_
$54,016,479
$63,213,500
s_
$40,932,000
s_
$22,281,500
$835,217,498
S_
$97,544,736
$401,355,192
S_
$336,317,570
$1,764,281
S_

S_
S_
S

Northern Piedmont
13,133 $2,121,402,298 45,021 36,069 $6,193,192,349
Regional Total

Source: EPA, Local governments
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SECTION 6: VULNERABILITY ASSESSMENT

FIGURE 6.14: MOBILE HAZMAT BUFFERS IN THE NORTHERN PIEDMONT REGION
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TABLE 6.23: EXPOSURE OF IMPROVED PROPERTY TO HAZARDOUS SUBSTANCES
(MOBILE ANALYSIS - ROAD)

0.5 Mile Buffer 1.0 Mile Buffer
Approx.
. Approx. Approx. Approx.
Location PP PP Approx. Number A5 Approx.
Number of Number Number
Improved Value of Improved Value
Parcels Improved Improved
Parcels
Caswell County 2,522 1,738 $212,260,505 3,803 2,543 $280,086,190
Milton - - - - - =
Yanceyville 769 576 $100,735,932 889 638 $106,040,069
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0.5 Mile Buffer 1.0 Mile Buffer

. Approx. Approx. Approx. Approx.
Location Approx. Number Approx.
Number of Number Number
Parcels Improved Improved Value of Improved Improved Value
Parcels
Unincorporated Area 1,753 1,162 $111,524,573 2,914 1,905 $174,046,121
Davie County 9,541 7,272 $1,249,164,213 14,109 10,833 $1,835,894,419
Bermuda Run 979 882 $215,737,049 1,660 1,529 $362,361,320
Cooleemee - - - - - -
Mocksville 1923 1562 $225,982,937 2,469 2,020 $283,835,744
Unincorporated Area 6,639 4,828 $807,444,227 9,980 7,284 $1,189,697,355
Forsyth County 53,352 43,563 $10,497,362,011 92,143 11,106 $15,544,863,676
Bethania - - - - - -
Clemmons 4113 3632 $826,512,000 6,642 5,921 $1,258,231,600
Kernersville 3186 2696 $777,634,200 6,857 5,746 $1,265,867,000
Lewisville 1062 898 $179,950,000 2,484 2,176 $434,362,500
Rural Hall 325 225 $75,099,800 717 537 $123,930,600
Tobaccoville 176 122 $13,388,700 426 272 $34,294,700
Walkertown 1751 1340 $207,719,400 2,169 1,667 $238,109,100
Winston-Salem 36900 30542 $7,337,760,811 61,049 51,701 $10,361,641,026
Unincorporated Area 5,839 4,108 $1,079,297,100 11,799 (56,914) $1,828,427,150
Rockingham County 15,646 12,001 $1,722,739,479 26,456 20,210 $2,596,261,750
Eden 2399 1964 $400,449,892 4,642 3,610 $550,890,904
Madison 1352 1043 $127,437,068 1,363 1,052 $128,287,386
Mayodan 935 830 $98,313,108 1,283 1,122 $127,828,079
Reidsville 2532 1948 $355,913,457 5,309 4,170 $589,974,097
Stoneville 24 17 $2,532,727 287 221 $19,845,164
Wentworth - - - - - -
Unincorporated Area 8,404 6,199 $738,093,227 13,572 10,035 $1,179,436,120
Stokes County 2,888 1,865 $258,158,104 5,557 3,725 $463,151,504
Danbury - - - - - -
King 456 355 $78,678,504 1,272 1,009 $169,001,704
Walnut Cove 809 569 $68,318,000 812 571 $68,503,900
Unincorporated Area 1,623 941 $111,161,600 3,473 2,145 $225,645,900
Surry County 14,321 10,902 $1,668,659,141 21,567 16,551 $2,297,628,264
Dobson 597 451 $98,387,410 606 458 $100,161,660
Elkin 1592 1194 $251,564,377 2,091 1,599 $299,711,757
Mount Airy 4130 3406 $537,462,555 4,910 4,040 $660,385,735
Pilot Mountain 98 73 $17,666,480 458 375 $60,174,513
Unincorporated Area 7,904 5,778 $763,578,319 13,502 10,079 $1,177,194,599
Yadkin County 9,003 5,985 $668,609,366 12,975 8,553 $919,865,729
Boonville 590 455 $43,161,100 622 480 $44,882,406
East Bend - - - - - -
Jonesville 1202 938 $88,541,570 1,367 1,045 $96,935,983
Yadkinville 1115 888 $138,991,468 1,371 1,108 $166,354,405
Unincorporated Area 6,096 3,704 $397,915,228 9,615 5,920 $611,692,935
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0.5 Mile Buffer 1.0 Mile Buffer

Approx.

Approx. Number
Improved Value of

Parcels

Northern Piedmont
OFEELn HIEAMOn 107,273 $16,276,952 176,610 | 73,521 $23,937,751,532
Regional Total

Source: NC Department of Transportation, Local Governments

TABLE 6.24: EXPOSURE OF IMPROVED PROPERTY TO HAZARDOUS SUBSTANCES
(MOBILE ANALYSIS - RAILROAD)

0.5 Mile Buffer 1.0 Mile Buffer

Approx.
Number
Improve

Approx.
Number of
Parcels

Approx.
Number
Improved

Approx.
Number
Improved

Location

Approx.
Improved Value

Approx.
Number
of Parcels

Approx.
Number
Improved

Approx.
Number of
Parcels

Location Approx.

Improved Value

Approx. Improved
Value

Caswell County 711 456 $38,291,693 1,187 756 $61,836,246
Milton - - - = = -
Yanceyville - - - = = -
Unincorporated Area 711 456 $38,291,693 1,187 756 $61,836,246
Davie County 3,261 2,465 $366,486,208 5,630 4,284 $629,760,399
Bermuda Run - - - - - -
Cooleemee - - - - - -
Mocksville 1,619 1,271 $162,407,497 2,335 1,875 $243,709,727
Unincorporated Area 1,642 1,194 $204,078,711 5,630 4,284 $629,760,399
Forsyth County 31,980 23,093 $7,435,459,804 64,151 46,901 $11,580,719,804
Bethania - - - - - -
Clemmons 760 637 $142,771,900 1,744 1,538 $305,094,800
Kernersville 3,059 2,623 $465,282,100 5,892 5,127 $871,496,500
Lewisville - - - - - -

Rural Hall 1,188 970 $162,131,800 1,481 1,155 $197,174,300
Tobaccoville 310 241 $24,740,700 527 409 $42,071,600
Walkertown 820 614 $77,428,800 1,669 1,278 $154,828,900
Winston-Salem 21,468 17,363 S$5,895,694,310 44,483 37,394 $8,786,739,610
Unincorporated Area 4,375 645 $667,410,194 8,355 - $1,223,314,094
Rockingham County 11,832 8,903 $976,335,341 19,586 14,906 $1,631,480,254
Eden 3,041 2,346 $260,182,589 5,339 4,225 $450,772,266
Madison 1,032 813 $102,832,660 1,355 1,046 $127,744,426
Mayodan 808 715 $69,262,702 1,274 1,116 $124,982,193
Reidsville 3,295 2,522 $300,468,399 5,246 4,067 $484,828,403
Stoneville 567 444 $42,719,087 653 510 $50,931,602
Wentworth - - - - - -
Unincorporated Area 3,089 2,063 $200,869,904 5,719 3,942 $392,221,364
Stokes County 4,096 2,789 $317,238,400 7,228 5,029 $603,370,604
Danbury - - - - - -

King 1,159 913 $124,517,900 2,599 2,158 $297,354,404
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0.5 Mile Buffer 1.0 Mile Buffer

Approx.
Location Approx. Approx. Approx. Approx. Number | Approx. Improved
Number Number Number of
Improved Value Improve Value

of Parcels | Improved Parcels d
Walnut Cove 358 250 $27,110,700 644 466 $47,375,100
Unincorporated Area 2,579 1,626 $165,609,800 3,985 2,405 $258,641,100
Surry County 5,760 4,390 $676,753,308 10,625 8,093 $1,194,456,058
Dobson - - - - - -
Elkin 899 699 $101,178,180 1,438 1,114 $195,117,260
Mount Airy 2,265 1,872 $344,369,445 3,817 3,162 $526,530,405
Pilot Mountain 722 587 $75,354,813 871 708 $100,369,773
Unincorporated Area 1,874 1,232 $155,850,870 4,499 3,109 $372,438,620
Yadkin County 778 474 $36,961,017 2,448 1,586 $131,097,919
Boonville - - - - - -
East Bend - - - - - -
Jonesville 233 195 $18,541,734 894 683 $70,536,426
Yadkinville - - - - - -
Unincorporated Area $18,419,283 1,554 $60,561,493

Northern Piedmont
58,418 42,570 $9,847,525,771 110,855 $15,832,721,284
Regional Total

Source: NC Department of Transportation, Local Governments

SOCIAL VULNERABILITY

Given high susceptibility across the entire Northern Piedmont Region, it is assumed that the total
population is at risk to hazardous materials incidents. It should be noted that areas of population
concentration may be at an elevated risk due to a greater burden to evacuate population quickly.

CRITICAL FACILITIES

Fixed Site Analysis:

The critical facility analysis for fixed TRI sites revealed that there are 214 facilities located in a HAZMAT
risk zone. The primary impact zone (0.5-mile buffer) includes 67 facilities throughout the region. Forsyth
County has the most facilities in the primary impact zone with 34 facilities. Caswell County has 3, Davie
County has 9, Rockingham County has 13, Stokes County has 2, and Surry County has 6, while Yadkin
County has none. The remaining facilities are in the secondary, 1-mile zone. A list of specific critical
facilities and their associated risk can be found in Table 6.26 at the end of this section.

Mobile Analysis:

The critical facility analysis for road and railroad transportation corridors revealed that there are 573
critical facilities located in the primary (0.5 mile) mobile HAZMAT buffer areas for roads and railroads
throughout the region. Although this is a worst-case scenario model, it indicates that most of the critical
facilities in the Northern Piedmont region are vulnerable to a potential mobile HAZMAT incident.
Additionally, there are 710 critical facilities located in the secondary (1 mile) buffer area of both roads
and railroads, accounting for approximately 75 percent of the total number of critical facilities in the
region. This may be the result of many critical facilities being located near major roadways for ease of
access, but it is nonetheless important to recognize what a large percentage of critical facilities in the
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region are located in the smaller buffer area. A list of specific critical facilities and their associated risk
can be found in Table 6.26 at the end of this section.

In conclusion, a hazardous material incident has the potential to impact many existing and future
buildings, critical facilities, and populations in the Northern Piedmont Region. Those areas in a
primary buffer are at the highest risk, though all areas carry some vulnerability due to variations in
conditions that could alter the impact area such direction and speed of wind, volume of release, etc.
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6.6 CONCLUSIONS ON HAZARD VULNERABILITY

The results of this vulnerability assessment are useful in at least three ways:

B Improving our understanding of the risk associated with the natural hazards in the Northern
Piedmont region through better understanding of the complexities and dynamics of risk, how
levels of risk can be measured and compared, and the myriad of factors that influence risk. An
understanding of these relationships is critical in making balanced and informed decisions on
managing the risk.

B Providing a baseline for policy development and comparison of mitigation alternatives. The data
used for this analysis presents a current picture of risk in the Northern Piedmont Region.
Updating this risk “snapshot” with future data will enable comparison of the changes in risk with
time. Baselines of this type can support the objective analysis of policy and program options for
risk reduction in the region.

B Comparing the risk among the natural hazards addressed. The ability to quantify the risk to all
these hazards relative to one another helps in a balanced, multi-hazard approach to risk
management at each level of governing authority. This ranking provides a systematic framework
to compare and prioritize the very disparate natural hazards that are present in the Northern
Piedmont Region. This final step in the risk assessment provides the necessary information for
local officials to craft a mitigation strategy to focus resources on only those hazards that pose
the most threat to Caswell, Davie, Forsyth, Rockingham, Stokes, Surry, and Yadkin counties.

Exposure to hazards can be an indicator of vulnerability. Economic exposure can be identified through
locally assessed values for improvements (buildings), and social exposure can be identified by estimating
the population exposed to each hazard. This information is especially important for decision-makers to
use in planning for evacuation or other public safety related needs.

The types of assets included in these analyses include all building types in the participating jurisdictions.
Specific information about the types of assets that are vulnerable to the identified hazards is included in
each hazard subsection (for example, all building types are considered at risk to the winter storm hazard
and commercial, residential, and government owned facilities are at risk to repetitive flooding, etc).

Table 6.25 presents a summary of potential annualized loss estimates for each hazard in the Northern
Piedmont Region. Due to the reporting of hazard damages primarily at the county level, it was difficult
to determine an accurate annualized loss estimate for each municipality. Therefore, an annualized loss
was determined through the damage reported through historical occurrences at the county level. If no
historical occurrences were reported, an accurate annualized loss estimate could not be obtained.
These values should be used as an additional planning tool or measure risk for determining hazard
mitigation strategies throughout the region.
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TABLE 6.25: POTENTIAL ANNUALIZED LOSSES FOR THE NORTHERN PIEDMONT

REGION
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Drought $761,667 Negligible Negligible $626,528 $590,277 $589,916 $476,257 $3,044,645
Excessive Heat Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible

Hurricane and

$4,339,280 $8,572,098 $27,798,992 $17,624,340 $4,502,290 $10,036,913 $4,409,788 $1,481,892,995
Coastal Hazards

T d
ornadoes/ 10y 55 849,784  $625700 1,572,022  $324,440  $373,760  $296,718  $4,534,979
Thunderstorms
S Wint
e‘@;ithg’r e $16271  $589,495  $23,688  $27,255  $16,880 969,083  $342,113 $784,784
Earthquakes $66,240 $225,696 $832,816 $357,653 $114,986 $318,876 $111,730 $2,027,998
Geological Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible
Dam Failure Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible
Flooding $40,681 $147,303 $121,113 $306,191 $999 $385,351 $3,245 $1,004,883
Wildfires Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible
Infectious Disease  Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible
H d
Suatf:t;n(:;ss Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible
Radiological
Ee:n::'g(:agr:?/ Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible
Terrorism Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible
Cyber Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible
Elect ti
ec rF?L:T:egne ¢ Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible

*In this table, the term “Negligible” is used to indicate that no records of dollar losses for the particular hazard were recorded.
This could be the case either because there were no events that caused dollar damage or because documentation of that
particular type of event is not well kept.

As noted previously, all existing and future buildings and populations (including critical facilities) are
vulnerable to natural hazards including drought, hurricane and coastal hazards, tornadoes/
thunderstorms, and severe winter weather. Some buildings may be more vulnerable to

these hazards based on locations, construction, and building type. Table 6.25 shows the critical facilities
vulnerable to additional hazards analyzed in this section. The table lists those assets that are
determined to be exposed to each of the identified hazards (marked with an “X”)
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Caswell County

Services
Department Inc.

Department Inc. Station 2

Inc.

Station 2
11
Caswell County Inc.

Inc.

Caswell County Jail
IV - Substation

Headquarters

Blackwell’s Rest Home
Brian Center Health &
Rehabilitation/Yanceyville
Carefocus

Carrie’s Family Care Home

TABLE 6.26: AT-RISK CRITICAL FACILITIES
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Caswell County Emergency Services Other X X X X X X X X X
Caswell County Emergency Medical Fire/EMS X X X X X X X X
Anderson Township Volunteer Fire Fire/EMS X X X X X X
Anderson Township Volunteer Fire Fire/EMS X X X X X X X
Casville Volunteer Fire Department Inc. Fire/EMS X X X X X X X X X
Cherry Grove Volunteer Fire Department Fire/EMS X X X X X X X
Leasburg Volunteer Fire Department Inc. Fire/EMS X X X X X X X X X
Milton Volunteer Fire Department Inc. Fire/EMS X X X X X X X
Milton Volunteer Fire Department Inc. Fire/EMS X X X X X X X
NC Division of Forest Resources District Fire/EMS X X X X X X X X X X
Pelham Volunteer Fire Department of Fire/EMS X X X X X X X X X X
Prospect Hill Volunteer Fire Department Fire/EMS X X X X X X
Providence Fire and Rescue Inc. Fire/EMS X X X X X X X
Semora Volunteer Fire Department Inc. Fire/EMS X X X X X X X
Yanceyville Fire Department Station 1 Fire/EMS X X X X X X X X X
Yanceyville Fire Department Station 2 Fire/EMS X X X X X X X X X
Caswell County Sheriffs’ Department / Law Enforcement X X X X X X X X X
NC State Highway Patrol Troop D - District Law Enforcement X X X X X X X X X X
Yanceyville Police Department - Law Enforcement X X X X X X X X X
Beverly Rucker Family Care Home #6 Medical Facility X X X X X X X
Beverly Rucker Family Care Home #7 Medical Facility X X X X X X X
Beverly Rucker Family Care Home #8 Medical Facility X X X X X X X
Beverly Rucker Family Care Home #9 Medical Facility X X X X X X X
Medical Facility X X X X X X X
Medical Facility X X X X X X X X X X
Medical Facility X X X X X X X
Medical Facility X X X X X X X
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FACILITY NAME

Caswell County Home Health Agency
Corbett’s Family Care Home

Corbett’s Family Care Home #2

Currie House

D & H Family Care Home

D & H Family Care Home #2

Dogwood Forest #2

Dogwood Forest Family Care Home #1
Dogwood Forest Family Care Home #2
Double ‘s' And 'H' Family Care Home
Graves Family Care Home

Hamer Group Home

Hearthstone Youth And Family Services,
Inc.

Jefferson Care Home

Jefferson Family Care Home #4

Jones Family Home #4

L & L Family Care

Life Changes Counseling

Mitchell Family Care Home

New Beginnings

Parker’s Family Care Home

Poole’s Rest Home

Rudd Ridge Family Care

Seventh Avenue Group Home

Taylor Family Care Home #1

Taylor Family Care Home #2

Terry Care Home

The Ronald David Home

Bartlett Yancey High

N L Dillard Middle

North Elementary

Oakwood Elementary

South Elementary

Stokesdale Elementary

Stoney Creek Elementary

Davie County

Davie County Emergency Management

Davie County Emergency Medical Services

Station 1

FACILITY TYPE

Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility

Medical Facility

Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Public School
Public School
Public School
Public School
Public School
Public School
Public School

Other
Fire/EMS

Drought

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

>

Excessive Heat

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

>

Hurricane & Coastal Hazards

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

>

Natural

Tornadoes/Thunderstorms
Severe Winter Weather

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

>
>

Earthquakes

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

>

Flood 100-year

Flood 500-year

Geolo-
gical

Landslide - High Incidence
Landslide - Mod. Incidence

xX X X

X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X

Wildfires

Fixed HAZMAT 0.5 Mile

Fixed HAZMAT 1 Mile

Other

> Mobile HAZMAT 0.5 Mile (Road)

>  Mobile HAZMAT 1 Mile (Road)

=<
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Station 2

Station 3
Davie County Rescue Squad

Department

Station 13

15

Department
Mocksville Fire Department

10

Department

Department

Il - Substation

Autumn Care of Mocksville
Boxwood Acres

Cedar Rock Assisted Living
Davie County Hospital

Davie County Hospital/Cap

Davie Place Residential Care
Magnolia Place
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Davie County Emergency Medical Services Fire/EMS X X X X X X X X
Davie County Emergency Medical Services Fire/EMS X X X X X X X X
Fire/EMS X X X X X X
Advance Fire Department Station 12 Fire/EMS X X X X X X
Cooleemee Volunteer Fire Department Fire/EMS X X X X X X
Cornatzer-Dulin Volunteer Fire Fire/EMS X X X X X X
County Line Volunteer Fire Department Fire/EMS X X X X X X X X
Davie Center Volunteer Fire Department Fire/EMS X X X X X X X X
Farmington Volunteer Fire Department Fire/EMS X X X X X X
Fork Volunteer Fire Department Station Fire/EMS X X X X X X X X
Jerusalem Township Volunteer Fire Fire/EMS X X
Fire/EMS X X X X X
NC Division of Forest Resources District Fire/EMS X X X
Sheffield - Calahaln Volunteer Fire Fire/EMS X X X X X X X X
Smith Grove Fire Department Fire/EMS X X X X X X X X
William R Davie Volunteer Fire Fire/EMS X X X X X X X X
Davie County Sheriffs Department Law Enforcement X X X X X X X X X X
Mocksville Police Department Law Enforcement X X X X X X X X X
NC State Highway Patrol Troop E District Law Enforcement X X X X X X X X X X
Town of Cooleemee Police Department Law Enforcement X X X X X X
Medical Facility X X X X X X X X X X
Bermuda Village Retirement Center Medical Facility X X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X X X
Davie County Group Home, Inc Medical Facility X X X X X X X X X X
Davie County Home Health Agency Medical Facility X X X X X X X X X
Medical Facility X X X X X X X X X
Medical Facility X X X X X X X X X
Davie Medical Equipment, Inc. Medical Facility X X X X X X X X
Medical Facility X X X X X X X X X
Medical Facility X X X X X X X X X
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Milling Manor, Inc.

101-A

201-B

202-C

New Horizon Enterprises
Pleasant Acres

Twinbrooks

Central Davie Academy
Cooleemee Elementary
Cornatzer Elementary

Davie County High
Mocksville Elementary
North Davie Middle
Pinebrook Elementary
Shady Grove Elementary
South Davie Middle
William Ellis Middle
William R Davie Elementary
Forsyth County

Cavalry Medical Transport
Services

Emergency Medical Services
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gical
T =
% 4 ) 8 8 .g
8 E & g € 2 o £ 2
g o = ) (7] E - o -
) T 7] ‘(‘U‘ - - e 1= = = ()]
5 — R (7] » [ ® ‘C o n s =
. 2 ®8 ¥ 3z ¢ ¢ 9 £ £ , g ¢ s
FACILITY NAME ZUIDANZIN £ T % ¢ T § £ 3 = 5 o £ £ @2 a
¥ ¢ 8 2 & 3 8 &8 ®» o & £ s ° k
© 5 O & &8 & m» ¥ S T S § 'E <
E g o } '§ el T T ' ' = N < E
o o T 0 90 o ¢ = = I 2 §
x 9 o o w O © T g T N <
[} S o = “ oo = = = | & § T
e & 3 T B S E Y
E 5 @ 8§ 5 & * 3z 3
2 ° S 3 £ 2
s =
Meadowbrook Terrace Of Davie Medical Facility X X X X X X X X
Medical Facility X X X X X X X X
Mocksville Outpatient Center Medical Facility X X X X X X X X X
New Beginning Family Services-Apt. 102 Medical Facility X X X X X X X X
New Beginnings Family Services - Apt. 101  Medical Facility X X X X X X X X
New Beginnings Family Services - Apt. Medicall Facility X X X X X X X X
New Beginnings Family Services - Apt. Medicall Facility X X X X X X X X
New Beginnings Family Services - Apt. 202  Medical Facility X X X X X X X X
New Beginnings Family Services - Apt. v eehee e vy X X X X X X X X
New Beginnings Family Services-Apt. 201 Medical Facility X X X X X X X X
Medical Facility X X X X X X X X X X
Medical Facility X X X X X X X X
Somerset Court Of Mocksville Medical Facility X X X X X X X X X
Medical Facility X X X X X X X X X
Public School X X X X X X X X
Public School X X X X X X
Public School X X X X X X X
Davie County Early College High Public School X X X X X X X X
Public School X X X X X X X X
Public School X X X X X X X X
Public School X X X X X X X X
Public School X X X X X X X X
Public School X X X X X X
Public School X X X X X X X X X X X
Public School X X X X X X X
Public School X X X X X X X X
Forsyth County Emergency Management Other X X X X X X X X
Fire/EMS X X X X X X X X X
Forsyth County Emergency Medical Fire/EMS X X X
Kernersville Volunteer Rescue And Fire/EMS X X X X X X X X
Nucare Carolina Ambulance Inc. Fire/EMS X X X X X X X X
Special Operations Response Team Fire/EMS X X X X X X X X X
Winston Salem Rescue Squad Fire/EMS X X X X X X X X X X
Beeson Cross Roads Fire and Rescue Fire/EMS X X X X X X X X
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Griffith Fire Department
Horneytown Fire and Rescue

Headquarters

10 - Forsyth

Department Inc.
Rural Hall Fire and Rescue

Rescue Department Inc.
Union Cross Fire and Rescue

Walkertown Fire and Rescue
Ardmore Fire Station 6
Buena Vista Fire Station 7
Bullard Fire Station 1

Station 10
WSEFD - Engine Company 19
WSEFD - Engine Company 20

Station 12
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Belews Creek Volunteer Fire and Rescue Fire/EMS X X X X X X
City View Volunteer Fire Department Fire/EMS X X X X X X X X
Clemmons Fire Department Station 10 Fire/EMS X X X X X X X X
Clemmons Fire Department Station 14 Fire/EMS X X X X X X X X
Forsyth County Fire Department Fire/EMS X X X X X X X X
Fire/EMS X X X X X X
Fire/EMS X X X X X X X X
Kernersville Fire Department Station 41 - Fire/EMS X X X X X X X X X
Kernersville Fire Department Station 42 Fire/EMS X X X X X X X X X
Kernersville Fire Department Station 43 Fire/EMS X X X X X X X X
Kernersville Fire Department Station 44 Fire/EMS X X X X X X X X X
Lewisville Volunteer Fire Department Inc. Fire/EMS X X X X X X X X
Mineral Springs Volunteer Fire .
Department and Rescue Squad AEE S N N
NC Division of Forest Resources District Fire/EMS X X X X X X X X X
Old Richmond Fire and Rescue Station 27 Fire/EMS X X X X X X
Piney Grove Volunteer Fire and Rescue Fire/EMS X X X X X X X
Fire/EMS X X X X X X
Salem Chapel Volunteer Fire Department Fire/EMS X X X X X X X X
Talleys Crossing Fire Department Inc. Fire/EMS X X X X X X X X X
The Piney Grove Volunteer Fire and Fire/EMS X X X X X X X
Fire/EMS X X X X X X X X X
Vienna Fire and Rescue Station 20 Fire/EMS X X X X X X
Vienna Fire and Rescue Station 21 Fire/EMS X X X X X X
Fire/EMS X X X X X X X X
Fire/EMS X X X X X X X X
Fire/EMS X X X X X X X X
Fire/EMS X X X X X X X
WSFD - Country Club Road West Fire Fire/EMS X X X X X X X X
Fire/EMS X X X X X X X X
Fire/EMS X X X X X X X
WSEFD - Lester E Ervin Junior Fire Station 4 Fire/EMS X X X X X X X X X X
WSFD - Liberty North Fire Station 3 Fire/EMS X X X X X X X X X X
WSFD - New Walkertown Road Fire Fire/EMS X X X X X X X X
WSFD - Ogburn Avenue Fire Station 9 Fire/EMS X X X X X X
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17

Enforcement

Campus Police

Troop E District Iv
Investigation

Winston Salem

Police
4 C's Program Inc. C-4 Site
4C’s Program Inc.

(Arca)
Advanced Home Care
Aldersgate Cottage

Alpha Omega Health, Inc.

American Homepatient
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WSFD - Old Greensboro Road Fire Station Fire/EMS X X X X X X X X X
WSFD - Oldtown Fire Station 15 Fire/EMS X X X X X X
WSFD - Palmer Lane South Fire Station 5 Fire/EMS X X X X X X X X X X
WSFD - Parkview Fire Station 11 Fire/EMS X X X X X X X
WSFD - Peace Haven Road Fire Station 18 Fire/EMS X X X X X X
WSFD - Shattalon North Fire Station 14 Fire/EMS X X X X X X X
WSFD - Southwest Fire Station 16 Fire/EMS X X X X X X
WSFD - Stratford West Fire Station 2 Fire/EMS X X X X X X X X X X
WSFD - Wake Forest Fire Station 8 Fire/EMS X X X X X X
Alcoholic Beverage Control Law Law Enforcement X X X X X X X X X X
Forsyth County Sheriffs’ Department Law Enforcement X X X X X X X X
Forsyth Technical Community College Law Enforcement X X X X X X X
Kernersville Police Department Law Enforcement X X X X X X X X X X X
NC Forestry Ranger - Forsyth County Law Enforcement X X X X X X X X X
NC School of the Arts Police Department  Law Enforcement X X X X X X X X X X
N(.: S'Fate nghV\{aY Patrol - Central Law Enforcement X X X X X X X X
Criminal Interdiction Headquarters
North Carolina State Highway Patrol Law Enforcement X X X X X X X X
US ICE - Winston Salem Office of Law Enforcement X X X X X X X X
US IRS Criminal Investigation Division - Law Enforcement X X X X X X X X
US Marshals Service - Winston Salem Law Enforcement X X X X X X X X
Wake Forest University Campus Police Law Enforcement X X X X X X X
Winston-Salem Police Department Law Enforcement X X X X X X X
Winston-Salem State University Campus Law Enforcement X X X X X X X X X X
Medical Facility X X X X X X X X X X X
Medical Facility X X X X X X X X X X X
Addiction Recovery Care Association Medicall Facility X X X X X X X
Adult Partial Hospitalization Program Medical Facility X X X X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X X
Alterra Clare Bridge of Winston-Salem Medical Facility X X X X X X X X
Medical Facility X X X X X X X X
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FACILITY NAME

Amos Cottage Rehabilitation Hospital

Arbor Acres United Methodist Retirement

Community,

Ardsley Street Program

Babcock Home

Bailey Home

Banner House

Baptist Hospital Home Care
Baptist House at Bethabara
Baptist Retirement Homes Of NC, Inc.
Barnes Therapeutic Home
Bayada Nurses Inc.

Bayada Nurses, Inc.

Blumenthal Jewish Home
Bradford Village East, Inc.
Bradford Village West, Inc.
Brannon’s Family Care Home
Brenda Shelton Home

Brent Program

Brian Center Health &
Retirement/Winston Salem
Brighton Gardens of Winston-Salem
Bristol Cottage

Britthaven Forsyth

Britthaven Of Kernersville
Brookstone Terrace

Butler Home

C&W Alternative Family Living Facility
C.R.E.S.T. Treatment Program
C.R.T. - Golden Lamb Rest Home
Cambridge Hills Of Clemmons
Carolina Care, Llc

Carter Home

Cdm Counseling and Consulting
Centerpoint Human Services
Christian Care of Winston-Salem
Christian Home

Clemmons Village

Clemmons Village Il

Cole Home

FACILITY TYPE

Medical Facility
Medical Facility

Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility

Medical Facility

Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility

Drought

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Excessive Heat

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
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FACILITY NAME

Cooke Therapeutic Home

Coram Alternate Site Services, Inc.
Crawford’s Pointe Health Care Agency
Creekside Manor

Crepe Myrtle Home

Crossroads Healthcare Services
Davis Home

Dogwood Family Care Home
Dushane Family Care Home #2
Easter Seals NC - Winston-Salem
Eldercare of Winston-Salem

Elite Health Care, Inc.

Elms at Tanglewood

Epworth Cottage

Fairway Home Care

First Step Develomental Independent
Care Services,

Forsyth County Day Reporting Center
Forsyth County Dss

Forsyth County Icf/Mr Group Home
Forsyth Group Home #1

Forsyth Group Home #2

Forsyth Home Care

Forsyth Memorial Hospital

Forsyth Village

Friendship House

Gales Program

Gentiva Health Services

Glenn’s Assessment and Counseling
Service

Griswold Special Care

Group Homes of Forsyth, Inc.- Ebert
Street Home

Group Homes of Forsyth, Inc.-Brandywine

Road
Group Homes of Forsyth, Inc.-
Independence Road

Group Homes of Forsyth, Inc.-Pressman

Drive Home
Group Homes of Forsyth, Inc.-Stockton
Street Home

FACILITY TYPE

Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility

Medical Facility

Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility

Medical Facility
Medical Facility

Medical Facility
Medical Facility
Medical Facility
Medical Facility

Medical Facility

Drought
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>
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Severe Winter Weather
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Hason Home Medical Facility X X X X X X
Hawthorne Surgical Center Medical Facility X X X X X X X X
Heritage Woods Medical Facility X X X X X X X X
High Point Care Center Medical Facility X X X X X X X X X
Hines Family Care Home Medical Facility X X X X X X X
Hines Family Care Home #3 Medical Facility X X X X X X X X X
Hines Family Care Home #4 Medical Facility X X X X X X X X
Hines Family Care Home #5 Medical Facility X X X X X X X X X
Hines Mental Health Home #1 Medical Facility X X X X X X X X
Hines Mental Health Home #2 Medical Facility X X X X X X X X X X
Hinkle House At Bethabara Medical Facility X X X X X X X X
Holly Haven Medical Facility X X X X X X X X
Home Health Professionals Medical Facility X X X X X X X X X X
Homestead Hills Assisted Living Medical Facility X X X X X X X X
Hospice & Palliative Care Center Medical Facility X X X X X X X X
In Home Care, Inc. Medical Facility X X X X X X X
Independence Place Medical Facility X X X X X X
Interim Healthcare of The Triad, Inc. Medical Facility X X X X X X X X
J. L. Redford, Inc. Medical Facility X X X X X X X
Jack and Jeanie Family Care Home Medical Facility X X X X X X X X
Jackson Family Care Home Medical Facility X X X X X X X X X
James And Linda Wright Home Medical Facility X X X X X X
Jeffrey & Cheryl Morgan Medical Facility X X X X X X
Judy’s Group Home Medical Facility X X X X X X X X
Juvenile Day Reporting Center Medical Facility X X X X X X X X
Kate B. Reynolds Hospice Home Medical Facility X X X X X X X X
Kelly Home Care Services, Inc. Medical Facility X X X X X X X X
Kerner Ridge Assisted Living Medical Facility X X X X X X X X X
Kernersville Vocational Center Medical Facility X X X X X X X X X
Konnoak Group Home Medical Facility X X X X X X X X X
Lawson Home Medical Facility X X X X X X
Lifeskills Medical Facility X X X X X X X X
Liggins Family Care Home of Kernersville Medical Facility X X X X X X X X X X
Lincare, Inc. Medical Facility X X X X X X X X X X
Lowery’s Family Care Medical Facility X X X X X X X X
Lrw Home Care Medical Facility X X X X X X X X
Lutheran Home - Winston-Salem Medical Facility X X X X X X X
Mathews Home Medical Facility X X X X X X
Maxim Healthcare Services, Inc. Medical Facility X X X X X X X X
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Meadowbrook Manor of Clemmons Medical Facility X X X X X X X X
Meadowbrook Terrace/Winston-Salem Medical Facility X X X X X X
Medical Park Hospital, Inc. Medical Facility X X X X X X X X
Meriweather Home Nursing, Inc. Medical Facility X X X X X X
Michelle Wardlow Home Medical Facility X X X X X X X X X X
Moore’s Retirement Home Medical Facility X X X X X X X X
Murray Home Medical Facility X X X X X X
New Beginnings Assisted Living Center Medical Facility X X X X X X X X
Norma Jean Lewis Home Medical Facility X X X X X X X
lerseflnders Medical Staffing Of Medical Facility X X X X X X X X
Winston-Salem
Nursing Providers Incorporation Medical Facility X X X X X X
Oxford Cottage Medical Facility X X X X X X X X
Page Home Medical Facility X X X X X X X X X
Parkfield Medical Facility X X X X X X X X
Parkview Family Care Home Medical Facility X X X X X X
Patterson Home Medical Facility X X X X X X
Peacehaven Home Medical Facility X X X X X X
Pediatric Services of America, Inc. Medical Facility X X X X X X X
Personal Care Services, Ltd. Medical Facility X X X X X X X X
Piedmont Endoscopy Center, Inc. Medical Facility X X X X X X X X
Piedmont Homehealth Inc. Medical Facility X X X X X X X X
Plastic Surgery Center Of NC, Inc. Medical Facility X X X X X X X X
Polo Ridge Assisted Living Medical Facility X X X X X X
Quality Personal Care, Inc. Medical Facility X X X X X X
Quality Professional Multiservices, Llc Medical Facility X X X X X X
Raven Ridge Group Home Medical Facility X X X X X X X X X X
Rebecca Howell Home Medical Facility X X X X X X
Renigar Place Medical Facility X X X X X X
Retirement Home Care, Inc. Medical Facility X X X X X X X X
Reynolda Park Medical Facility X X X X X X
Rha Health Services, Inc. Medical Facility X X X X X X X X X
Rn’s And Allied Health Associates + Allied Medicall Facility X X X X X X X X
Nurses.
Salem House Medical Facility X X X X X X X
Salemtowne Medical Facility X X X X X X
ISr:ecmpercare Hospital of Winston-Salem, Medical Facility X X X X X X X X
Senior Services, Inc. Medical Facility X X X X X X X X
Shelbia Wiley Home Medical Facility X X X X X X
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Shipman Family Care, Inc.

Silas Creek Manor
Southfork

Step One
Stepping Stones
Sturmer House
Summit House

Tar Heel Home Health
Teamcare, Inc.
Tender Care, Inc.

Center
The Ashley House

Program

The Enrichment Center
The Fellowship Home
The Homestead

The Oaks at Forsyth
Therapeutic Classroom
Tise Cottage

Total Care, Inc.

Twin City Counseling Center

Salem
U.S. Nursing Network
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Medical Facility X X X X X X X X
Shuler Health Care Inc./Crane Villa Medical Facility X X X X X X X X X
Shuler Health Care Inc./Phillips Villa Medical Facility X X X X X X X X X
Shuler Health Care Inc./Pierce Villa Medical Facility X X X X X X X X X
Shuler Health Care Inc./Record Villa Medical Facility X X X X X X X X X
Shuler Health Care Inc./Storey Villa Medical Facility X X X X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X X X
Springboard Care Services, Inc. Medical Facility X X X X X X X
Springwood Care Center of Forsyth Medical Facility X X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X X
Medical Facility X X X X X X X
Tabitha Carter Therapeutic Home Medical Facility X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X X X
Tender Love Family Care Home Medical Facility X X X X X X X X X X
The Arches-Horizons Residential Care Medical Facility X X X X X X
Medical Facility X X X X X X X X
The Children’s Home/Day Treatment Medicall Facility X X X X X X X X
Medical Facility X X X X X X X
Medical Facility X X X X X X X
Medical Facility X X X X X X X
The North Carolina Baptist Hospitals, Inc. Medical Facility X X X X X X X X
The Nursing Center at Oak Summit Medical Facility X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X X X X X
Touch by Angels Home Healthcare, Inc. Medical Facility X X X X X X X X
Trinity Healthcare of Winston Salem Medical Facility X X X X X X X X X X
Trinity Healthcare Staffing Group, Inc. Medical Facility X X X X X X X X
Medical Facility X X X X X X X X X X X
Twin City Counseling Center-Winston- Medical Facility X X X X X X X
Medical Facility X X X X X X X X
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FACILITY NAME

Umar-Clingman Home
Umar-Rider Group Home
Umar-Waddell Group Home
Vaughn Home

Vienna Village, Inc.

Village Trail

Visiting Angels of Winston Salem
Wake Forest Cardiac Rehabilitation
Program

Wake Forest University Baptist Behavioral
Health, |

Westwind

William’s Family Care Home #3
Williams Home

Wilson Smith Cottage

Winfrey Home

Winston-Salem Rehabilitation and
Healthcare Center

Wolfe’s Family Care Home
YWCA-Hawley House

Arts Based Elementary

Ashley Elementary

Atkins Academic & Technology High
Bolton Elementary

Brunson Elementary

Caleb’s Creek Elementary

Career Center

Carter G Woodson School

Carter High School

Carver High

Cash Elementary

Children’s Center

Clemmons Elementary

Clemmons Middle

Cook Elementary

Diggslatham Elementary

Early College of Forsyth Count
East Forsyth High

East Forsyth Middle

Easton Elementary

FACILITY TYPE

Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility

Medical Facility

Medical Facility

Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility

Medical Facility

Medical Facility
Medical Facility
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School

Drought

X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Excessive Heat

X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Hurricane & Coastal Hazards

X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Natural

Tornadoes/Thunderstorms
Severe Winter Weather

X X X X X X X X
X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Earthquakes

X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Flood 100-year

Flood 500-year

Geolo-
gical

Landslide - High Incidence
Landslide - Mod. Incidence

Wildfires

Fixed HAZMAT 0.5 Mile

Fixed HAZMAT 1 Mile

=<

>

Other

Mobile HAZMAT 0.5 Mile (Road)

> xX X X X

X X X X X X

< X
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FACILITY NAME

Flat Rock Middle

Forest Park Elementary
Forsyth Academy

Frank Morgan Elementary
Gibson Elementary

Griffith Elementary
Hallwoodward Elementary
Hanes Middle
Hospital/Homebound Ed Center
lbraham Elementary

J. F. Kennedy High

Jacket Academy at Carver High
Jefferson Elementary
Jefferson Middle
Kernersville Elementary
Kernersville Middle
Kimberley Park Elementary
Kimmel Farm Elementary
Kingswood School

Konnoak Elementary
Lewisville Elementary
Lowrance Middle

Main Street Academy
Meadowlark Elementary
Meadowlark Middle
Middle College of Forsyth County
Middle Fork Elementary
Mineral Springs Elementary
Mineral Springs Middle
Moore Elementary

Mount Tabor High

North Forsyth High

North Hills Elementary
Northwest Middle

Old Richmond Elementary
Old Town Elementary
Paisley IB Magnet

Parkland High

Petree Elementary

FACILITY TYPE
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Public School
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Natural
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Wildfires
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Philohill Magnet Academy Public School X X X X X X X
Piney Grove Elementary Public School X X X X X X X X
Quiality Education Academy Public School X X X X X X
R B Glenn High Public School X X X X X X X X X
Reagan High Public School X X X X X X
Reynolds High Public School X X X X X X X
Rural Hall Elementary Public School X X X X X X
Sedge Garden Elementary Public School X X X X X X X
Sherwood Forest Elementary Public School X X X X X X
South Fork Elementary Public School X X X X X X X
Southeast Middle Public School X X X X X X X X X
Southwest Elementary Public School X X X X X X X
Speas Elementary Public School X X X X X X
The Downtown School Public School X X X X X X X
The Special Children’s School Public School X X X X X X
The Steam Academy of Winston Salem Public School X X X X X X X X
Union Cross Elementary Public School X X X X X X X X X X
Vienna Elementary Public School X X X X X X
Walkertown Elementary Public School X X X X X X X X
Walkertown High Public School X X X X X X X X
Walkertown Middle Public School X X X X X X X X
Wallburg Elementary Public School X X X X X X X X
Ward Elementary Public School X X X X X X X X
West Forsyth High Public School X X X X X X X
Whitaker Elementary Public School X X X X X X X
Wiley Middle Public School X X X X X X X X
Winston-Salem Preparatory Academy Public School X X X X X X X X
Rockingham County
Rockingham County 911 Center-Alternate Other X X X X X X X X
Rockingham County Emergency Services- Other X X X X X X X
Emergency Operations Center
Eden Rescue Squad Fire/EMS X X X X X X X X
Madison-Rockingham Rescue Squad Fire/EMS X X X X X X X X
Reidsville Rescue Squad Fire/EMS X X X X X X X X
Bethany Volunteer Fire Department Fire/EMS X X X X X X X
Draper Volunteer Fire Department Fire/EMS X X X X X X X X
Eden City Fire Station 1 Fire/EMS X X X X X X
Eden Fire Department Station 2 Fire/EMS X X X X X X X X
Eden Fire Department Station 3 Fire/EMS X X X X X X
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Eden Fire Department Station 4 Fire/EMS X X X X X X X X
Huntsville Volunteer Fire Department Fire/EMS X X X X X X
Jacobs Creek Fire Department Fire/EMS X X X X X X X
Leaksville Volunteer Fire Department Fire/EMS X X X X X X X X
Madison Fire Department Fire/EMS X X X X X X X X
Mayodan Fire Department Fire/EMS X X X X X X X
Monroeton Volunteer Fire Department Fire/EMS X X X X X X X X X
North Stoneyview Volunteer Fire Fire/EMS X X X X X X X
Department
Northwest Rockingham Volunteer Fire Fire/EMS X X X X X X
Department
Oregon Hill Volunteer Fire Department Fire/EMS X X X X X X X
Reidsville Fire Department Fire/EMS X X X X X X X X
Reidsville Fire Department Station 2 Fire/EMS X X X X X X X X X X
Reidsville Fire Department Station 3 Fire/EMS X X X X X X X X X X
Rockingham County Emergency Services Fire/EMS X X X X X X X
Ruffin Volunteer Fire Department Fire/EMS X X X X X X X X X
Shiloh Fire Department Fire/EMS X X X X X X X X
Stoneville Volunteer Fire Department Fire/EMS X X X X X X
Wentworth Volunteer Fire Department Fire/EMS X X X X X X X
Williamsburg Fire and Rescue Fire/EMS X X X X X X X
Yanceyville Road Volunteer Fire Fire/EMS X X X X X X X X X
Department
City of Reidsville Police Department Law Enforcement X X X X X X X X X X
Eden Police Department Law Enforcement X X X X X X X X
Madison Police Department Law Enforcement X X X X X X X X
Mayodan Police Department Law Enforcement X X X X X X X X
::?rl?lvmon of Parks - Haw River State Law Enforcement X X X X X X X
I:;Zrl?lvmon of Parks - Mayo River State Law Enforcement X X X X X X X X
Il\iliC State Highway Patrol Troop D District Law Enforcement X X X X X X X
Rockln'gham County She_rlff s Department Law Enforcement X X X X X X X
/ Rockingham County Jail
Stoneville Police Department Law Enforcement X X X X X X
Addie’s Adult Care Home Medical Facility X X X X X X X X X
Annie Penn Hospital Medical Facility X X X X X X X X
Arc #3 Medical Facility X X X X X X X X
Arc #4 Medical Facility X X X X X X X X X X
Avante At Reidsville Medical Facility X X X X X X X X
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Bibee Home

Branchwood Home

Brian Center Health And
Rehabilitation/Eden
Britthaven Of Madison
Carolina House Of Reidsville

Cedar Place
Challenges #2
Challenges Group Home

Cornerstone Assisted Living
Daphne’s Adult Care #5

Daystar Group Home # 1
Daystar Group Home #5
Daystar Group Home 2
Daystar Group Home 3
Daystar Group Home 4
Eden Estates

Ellis Broadus

Ellison’s Family Care Home

Greycliff House

Holt Family Care

Jerry’s Place
Kellam’s Home
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Beverly Rucker Family Care Home #5 Medical Facility X X X X X X X X X
Beverly Rucker’s Family Care Home Medical Facility X X X X X X X
Beverly Rucker’s Family Care Home #2 Medical Facility X X X X X X X X X X
Beverly Rucker’s Family Care Home #3 Medical Facility X X X X X X
Beverly Rucker’s Family Care Home #4 Medical Facility X X X X X X X X
Medical Facility X X X X X X
Medical Facility X X X X X X X X X
Medical Facility X X X X X X
Medical Facility X X X X X X
Medical Facility X X X X X X X X X X X
Carolyn Carter And Associates, Inc. Medical Facility X X X X X X X X
Medical Facility X X X X X X
Medical Facility X X X X X X X
Medical Facility X X X X X X
Continuum Home Care Of Madison Medical Facility X X X X X X
Medical Facility X X X X X X
Medical Facility X X X X X X X X X
Daphne’s Adult Care Home Inc. #3 Medical Facility X X X X X X X X
Daphne’s Adult Care Home Inc. #4 Medical Facility X X X X X X X X
Daphne’s Adult Care Home, Inc. #1 Medical Facility X X X X X X X X
Daphne’s Adult Care Home, Inc. #2 Medical Facility X X X X X X X X
Medical Facility X X X X X X X
Medical Facility X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X
Medical Facility X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X
Medical Facility X X X X X X X
Ellison’s Family Care Home #2 Medical Facility X X X X X X X X X
Medical Facility X X X X X X X X
Highgrove Long Term Care Center,Inc Medical Facility X X X X X X X X X
Hodgkins Substance Abuse Services Medical Facility X X X X X X X X
Medical Facility X X X X X X
Hospice Of Rockingham County, Inc. Medical Facility X X X X X X X
Medical Facility X X X X X X
Medical Facility X X X X X X X X X X
Lawson Family Care Home #2 Medical Facility X X X X X X X X X
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SECTION 6: VULNERABILITY ASSESSMENT

FACILITY NAME

Leaksville Rest Home

Leaksville Rest Home #2

Life Turn

Manley Street Home

Mark’s Family Care Home #1

Mark’s Family Care Home #2
Morehead Memorial Hospital
Moyer’s Rest Home

Nancy O. Turner Family Care Home |
Nancy O. Turner Family Care Home li
New Life Clubhouse

Norman Street

Oakwood Family Care Home
Oakwood Family Care Home #2
Pierce’s Family Care Home

Pine Forrest Home For The Aged
Pritchett’s Family Care

Red Clay Road Supervised Living
Remmsco Men’s Halfway House
Remmsco Women’s House
Rockingham Arc # 6

Rockingham Arc #1

Rockingham Arc #2

Rockingham Arc #5

Rockingham County Area Mh/Dd/Sas

Rockingham County Council On Aging, Inc.
Rockingham Family Health Psychological

& Counseling

Rockingham Opportunities Corporation
Rouse’s Group Home #6

Rouse’s Group Homes

Second Street

The East Adult Care Home #1
The East Adult Care Home #2
Thomas Therapeutic Home
Turner’s Family Care Home
Unified Home Care, Llc

Visions Adolescence Care Facility
Webb Home

FACILITY TYPE

Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility

Medical Facility

Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility
Medical Facility

Drought

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Excessive Heat

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Hurricane & Coastal Hazards

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Natural

Tornadoes/Thunderstorms
Severe Winter Weather

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Earthquakes

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Flood 100-year

Flood 500-year

Geolo-
gical

Landslide - High Incidence
Landslide - Mod. Incidence

X X X X X X

x X

> > x X

X X X X X X

Wildfires

Fixed HAZMAT 0.5 Mile

Fixed HAZMAT 1 Mile

Other

Mobile HAZMAT 0.5 Mile (Road)

xX X X X

Mobile HAZMAT 1 Mile (Road)

xX X X X

=<

< X

X X X X
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SECTION 6: VULNERABILITY ASSESSMENT

FACILITY NAME

Westerly Park Home

Youth Haven Services, Inc
Bethany Community Middle
Bethany Elementary

Central Elementary

Dalton Mcmichael High
Douglass Elementary

Draper Elementary
Huntsville Elementary

J E Holmes Middle

John M Morehead High

John W Dillard Elementary
Lawsonville Ave Elem
Leaksvillespray Elementary
Lincoln Elementary
Monroeton Elementary
Moss Street Elementary
New Vision Sch.Of Math/Sci/Tec
Reidsville High

Reidsville Middle
Rockingham Co Early College High
Rockingham County High
Rockingham County Middle
South End Elementary
Stoneville Elementary

The Score Center
Wentworth Elementary
Western Rockingham Middle
Williamsburg Elementary
Stokes County

Stokes County Emergency Management

Stokes County Emergency Medical
Services - Unit 1

Stokes County Emergency Medical
Services - Unit 3 And 4

Stokes County Emergency Medical
Services - Unit 5

City Of King Fire Department

Danbury Fire And Rescue Department Inc.

FACILITY TYPE

Medical Facility
Medical Facility
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School
Public School

Emergency
Operation Center

Fire/EMS
Fire/EMS

Fire/EMS

Fire/EMS
Fire/EMS

Drought

Excessive Heat

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Hurricane & Coastal Hazards

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Natural

Tornadoes/Thunderstorms
Severe Winter Weather

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Earthquakes

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Flood 100-year

Flood 500-year

Geolo-
gical

Landslide - High Incidence
Landslide - Mod. Incidence

x X

X X X X X X x X

x X

Wildfires

Fixed HAZMAT 0.5 Mile

Fixed HAZMAT 1 Mile

Other

Mobile HAZMAT 0.5 Mile (Road)

> >

>

xX X X X X

>

Mobile HAZMAT 1 Mile (Road)

< X

=< xX X X X X

X X X X X
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SECTION 6: VULNERABILITY ASSESSMENT

Lawsonville Fire And Rescue

10 - Stokes County

Rescue

Forest Hills Division

Headquarters

King Police Department

Iv - Substation

Graceland Living Center |
Graceland Living Center li

Court Home

Hospice Of Stokes County

Overby Rest Home
Pinecrest School
Pinnacle Homes #1
Pinnacle Homes li

Rose Tara Plantation, Inc.
Serendipity House

Services
Stokes County Hha
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Double Creek Volunteer Fire And Rescue Fire/EMS X X X X X X
Francisco Volunteer Fire And Rescue Fire/EMS X X X X X X X
Fire/EMS X X X X X X X
NC Division Of Forest Resources District Fire/EMS X X X X X X
Northeast Stokes Volunteer Fire And Fire/EMS X X X X X X X
Pinnacle Volunteer Fire And Rescue Fire/EMS X X X X X X X
Sauratown Volunteer Fire Department Fire/EMS X X X X X X
South Stokes Fire And Rescue Fire/EMS X X X X X X
South Stokes Volunteer Fire Department - Fire/EMS X X X X X X
Stokes-Rockingham Volunteer Fire
Department And Rescue Squad Station 1 - Fire/EMS X X X X X X X X X X
Stokes-Rockingham Volunteer Fire .
Department And Rescue Squad Station 2 AEE S N N X
Walnut Cove Fire And Rescue Fire/EMS X X X X X X X X
Hanging Rock State Park - Ranger Station  Law Enforcement X X X X X X
Law Enforcement X X X X X X
NC State Highway Patrol Troop E District Law Enforcement X X X X X X X
Stokes County Sheriffs Department Law Enforcement X X X X X X X
Walnut Cove Police Department Law Enforcement X X X X X X X X
Medical Facility X X X X X X
Medical Facility X X X X X X
Group Homes Of Forsyth, Inc.-Mcgee Medical Facility X X X X X X X X
Health Services Personnel, Inc. Medical Facility X X X X X X
Medical Facility X X X X X X
King Substance Abuse Counseling Medical Facility X X X X X X X X X
Mountain Valley Living Center Medical Facility X X X X X X
Medical Facility X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X X
Medical Facility X X X X X X X
Medical Facility X X X X X X X X
Medical Facility X X X X X X X X
Stokes County Department Of Social Medicall Facility X X X X X X
Medical Facility X X X X X X X X
Northern Piedmont Regional Hazard Mitigation Plan 6:72

FINAL — June 2020

Mobile HAZMAT 0.5 Mile (Rail)

Mobile HAZMAT 1 Mile (Rail)



SECTION 6: VULNERABILITY ASSESSMENT
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Stokes County Icf/Mr Group Home Medical Facility X X X X X X X
Stokes Medical Center Park Medical Facility X X X X X X
Stokes Opportunity Center Medical Facility X X X X X X X
Stokes-Reynolds Memorial Hospital Medical Facility X X X X X X
Stokes-Reynolds Memorial Hospital, Inc. Medical Facility X X X X X X
Universal Health Care/King Medical Facility X X X X X X X
Village Care Of King Medical Facility X X X X X X X X X
Walnut Cove Healthcare Center Medical Facility X X X X X X X X
Walnut Ridge Assisted Living Medical Facility X X X X X X X X
Chestnut Grove Middle Public School X X X X X X
Francisco Elementary Public School X X X X X X X
Germanton Elementary Public School X X X X X X
King Elementary Public School X X X X X X
Lawsonville Elementary Public School X X X X X X X X
London Elementary Public School X X X X X X X X
Meadowbrook Academy Public School X X X X X X X X
Mount Olive Elementary Public School X X X X X X
Nancy Reynolds Elementary Public School X X X X X X X
North Stokes High Public School X X X X X X X
Pine Hall Elementary Public School X X X X X X X X
Piney Grove Middle Public School X X X X X X X
Pinnacle Elementary Public School X X X X X X X
Poplar Springs Elementary Public School X X X X X X
Sandy Ridge Elementary Public School X X X X X X X
South Stokes High Public School X X X X X X
Southeastern Stokes Middle Public School X X X X X X X X
Stokes Early College High Public School X X X X X X
Walnut Cove Elementary Public School X X X X X X X
West Stokes High Public School X X X X X X
Surry County
Surry County Emergency Management Other X X X X X X X X X X
Dobson Rescue Squad Fire/EMS X X X X X X X X X X
Elkin Rescue Squad Fire/EMS X X X X X X X X X
Mount Airy Rescue Squad Fire/EMS X X X X X X X X X
Pilot Mountain Bescue Sguad And Fire/EMS X X X X X X
Emergency Medical Services Inc.
zurry County Emergency Services Station Fire/EMS X X X X X X X X X X
gurry County Emergency Services Station Fire/EMS X X X X X X X X X
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SECTION 6: VULNERABILITY ASSESSMENT

4

5

Holly Springs Station
Station 75 - Headquarters
Station 65

Station 65A

Station 77 - Headquarters

Station 77A
Dobson Fire Department
Elkin Fire Department

Wards Gap Station
Station 68 - Headquarters
Department Station 1

Department Station 2

Headquarters

Station

10 - Surry County

Station 72 - Headquarters

Station 72A
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Surry County Emergency Services Station Fire/EMS X X X X X X X X
Surry County Emergency Services Station Fire/EMS X X X X X X X X X
Ararat Volunteer Fire Department Inc. Fire/EMS X X X X X X X
Bannertown Volunteer Fire Department - Fire/EMS X X X X X X X X
Bannertown Volunteer Fire Department Fire/EMS X X X X X X X X
Cc Camp Volunteer Fire Department Fire/EMS X X X X X X X X
Cc Camp Volunteer Fire Department Fire/EMS X X X X X X X
Central Surry Volunteer Fire Department Fire/EMS X X X X X X X X X X X
Central Surry Volunteer Fire Department Fire/EMS X X X X X X X X X
Fire/EMS X X X X X X X X X X
Fire/EMS X X X X X X X X X
Fourway Volunteer Fire Department - Fire/EMS X X X X X X X
Fourway Volunteer Fire Department Fire/EMS X X X X X X X
Franklin Community Volunteer Fire Fire/EMS X X X X X X X X
Franklin Community Volunteer Fire Fire/EMS X X X X X X X X X
Jot-Um-Down Volunteer Fire Department Fire/EMS X X X X X X X X
Mount Airy Fire Department Station 1 - Fire/EMS X X X X X X X X X
Mount Airy Fire Department Station 2 Fire/EMS X X X X X X X X X X
Mountain Park Rescue Squad And Fire Fire/EMS X X X X X X X
NC Division Of Forest Resources District Fire/EMS X X X X X X X X X
Pilot Knob Volunteer Fire Department Fire/EMS X X X X X X X X
Pine Ridge Volunteer Fire Department Fire/EMS X X X X X X X X X
Shoals Volunteer Fire Department Fire/EMS X X X X X X X
Skull Camp Volunteer Fire Department Fire/EMS X X X X X X X
Skull Camp Volunteer Fire Department Fire/EMS X X X X X X X
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SECTION 6: VULNERABILITY ASSESSMENT

Station 74

Station 74A - Headquarters

Dobson Police Department
Elkin Police Department

- Substation

County Jail

Behavioral Services, Inc.
Central Care, Inc.
Central Continuing Care
Colonial Care, Inc.

Riverside Drive

David’s House

Delphi Counseling Services
Dunmore Plantation
Easter Seals NC - Mt. Airy
Elkin Group Home

Elkin Healthcare Center
Galax Trail Group Home
Gilmer Street Group Home
Heart-To-Heart

Heritage Care of Elkin
Hope Valley-Men's Division

Hospice of Surry County, Inc
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