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Across the United States, natural, manmade, and other disasters have led to increasing numbers
of deaths, injuries, property damages, and disruptions of business and government services. This
can take an immense toll on people, businesses and government, especially in these challenging
economic times. The time, money and effort to respond to and recover from disasters divert
public resources and attention from other important programs. As of February 2013, Arkansas
has had a total of 54 federal declaration and nine emergency federal declaration events since
1957 and ranks 9th in the U.S. for the number of federal declarations during this time period.
Arkansas recognizes the consequences of disasters and the need to reduce the impacts of natural,
manmade, and other disasters.

Hazard mitigation is defined by the Federal Emergency Management Agency (FEMA) as any
action taken to eliminate or reduce the long-term risk to human life and property from hazards
and their effects. This is crucial to the residents, businesses, and governments of Arkansas.
Hazard Mitigation is the only phase of emergency management specifically dedicated to
breaking the cycle of damage, reconstruction, and repeated damage.

People and property in Arkansas are at risk from a variety of hazard such as tornadoes, floods,
drought, earthquakes, severe winter weather, hazardous materials and wildfires that have the
potential for causing widespread loss of life and damage to property, infrastructure, and the
environment. Arkansas recognizes the potential consequences of disaster events. The need to
reduce the impacts through proper planning and preventive measures is of great importance to
the State and its residents.

This Arkansas All Hazard Mitigation Plan is an important planning component of state-level
programs for management of disasters and their impacts. It takes into account years of mitigation
experience and a variety of mitigation initiatives in Arkansas and other state partners. It has also
taken advantage of the collective mitigation knowledge of many state, federal, and local officials
as well as multiple stakeholders throughout the private sector. As such, it should significantly
contribute to the mitigation of future Arkansas disasters.

It also establishes the means the State will use to identify cost-effective mitigation measures, to
reduce and/or eliminate the long-term risk to human life and property from all hazards (natural,
manmade, and other). The priorities include local community mitigation planning, acquisition of
floodprone properties, relocation/retrofitting of floodprone properties, floodplain management,
tornado safe rooms, flood and earthquake structural projects, and technical assistance. Both
short-term and long-term hazard mitigation measures are identified and prioritized to help all
state and local agencies allocate appropriate resources in a responsible manner that will provide
for the health, safety, and general welfare of all people in Arkansas.
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This plan will continue to provide a general blueprint for hazard mitigation activities in Arkansas
and is structured to serve as the basis for specific hazard mitigation efforts for multiple hazards.
It is done so in a manner that meets federal requirements for mitigation planning and that
complies with collaboratively developed national standards for emergency management. (As
such, it is approved by FEMA and accredited by the Emergency Management Accreditation
Program (EMAP).) Updates may be required to address specific issues arising from a given
hazard event or based on changes in federal or state laws and regulations.

Organization

This plan is organized around FEMA’s mitigation planning process and is divided into seven
chapters with appendices, briefly summarized below:

Chapter 1 Prerequisite includes the State’s adoption of the plan and assurances that the
State will comply with all applicable federal statutes and regulations.

Chapter 2 Planning Process explains the planning process, including how it was
prepared, who was involved, and how it was integrated with other related planning
efforts.

Chapter 3 Risk Assessment features the risk assessment, which identifies the type and
location of hazards that can affect Arkansas, analyzes the State’s vulnerability to the
hazards identified, and serves as the factual basis for the mitigation strategy.

Chapter 4 Comprehensive State Hazard Mitigation Program provides the State’s
mitigation blueprint. Specifically, it includes goals and objectives, state and local
capabilities, mitigation activities, and funding sources.

Chapter 5 Coordination of Local Mitigation Planning describes the State’s role in
funding, developing, coordinating, and approving local mitigation plans, and how the
State prioritizes funding for local mitigation plans and projects.

Chapter 6 Plan Maintenance presents the method Arkansas Pre-Disaster Mitigation
Advisory Council (APDMAC) uses to monitor, evaluate, and update the plan. It also
introduces how the team monitors project implementation and closeouts and reviews
progress on achieving goals.

Chapter 7 Enhanced Plan is the “enhanced” portion of the plan and documents
Arkansas’ project implementation capability and commitment to a comprehensive
mitigation program.

Appendix A — Planning Documentation

Appendix B — GIS Datasets for State-Owned and Leased Facilities and Critical Facilities
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Hazard mitigation has become an increasingly important component of disaster recovery since
1988 when the Disaster Relief Act of 1974, Public Law 93-288, was amended by Public Law
100-707, the Robert T. Stafford Disaster Relief and Emergency Assistance Act. Greater
emphasis was placed on hazard mitigation and pre-disaster mitigation (Section 203) with the
enactment of another amendment, the Disaster Mitigation Act of 2000 (P.L. 106-390). This
Arkansas All Hazard Mitigation Plan is a direct result of the latter amendment to the Stafford
Act.

The Disaster Mitigation Act (DMA) of 2000 enacted the following provisions relative to
mitigation planning:

Standard State Mitigation Plans (§8201.4 of the Rule): To receive federal mitigation funds,
states must develop and submit for approval to FEMA a Standard Hazard Mitigation Plan that
includes details of the State’s natural hazards risks, vulnerabilities, and mitigation goals,
objectives, and priorities. States with an approved Standard Hazard Mitigation Plan are eligible
for Hazard Mitigation Grant Program (HMGP) funding based on 15 percent for disaster
assistance not more than $2 billion, 10 percent for disaster assistance of more than $2 billion and
not more than $10 billion, and 7.5 percent for disaster assistance more than $10 billion and not
more than $35.3 billion of the total estimated eligible Stafford Act disaster assistance as a result
of a presidential major disaster declaration.

Enhanced State Mitigation Plans (8201.5 of the Rule): States that have an approved Enhanced
State Mitigation Plan at the time of a disaster declaration will qualify to receive HMGP funds
based on up to 20 percent of the total estimated eligible Stafford Act disaster assistance.

This document is the scheduled 2013 update to Arkansas’ 2010 standard state hazard mitigation
plan and also addresses the requirements of an enhanced plan.

Section 404 (Hazard Mitigation Grant Program (HMGP)) allows the federal government to
contribute up to 75 percent of the cost of cost-effective hazard mitigation measures that
substantially reduce the risk of future damage, hardship, loss, or suffering in any area affected by
a major disaster. Such mitigation measures shall be identified following the evaluation of natural
hazards under Section 322 of the Disaster Mitigation Act. Section 404 funds may be used for a
variety of eligible projects that may or may not be related to the disaster and, if the State allows,
in counties that were not in the declared disaster area.

In addition, to the HMGP, other funding mechanisms are available in Arkansas with an approved
standard state plan. These programs listed below are further described in Chapter 4 of this plan:

e FEMA Public Assistance (Categories C-G);
¢ Flood Mitigation Assistance Program;
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® Pre-Disaster Mitigation Program;
e Repetitive Flood Claims Grant; and
e Severe Repetitive Loss Program.

1.1 Adoption by the State

Requirement §201.4(c)(6): The plan must be formally adopted by the State prior to
submittal to [FEMA] for final review and approval.

Plan Update: An appropriate body in the State must adopt the updated plan regardless
of the degree of modifications to the original plan.

The Arkansas All Hazard Mitigation Plan is the result of the systematic evaluation of the nature
and extent of vulnerability to the effects of all hazards (natural, manmade, and other) present in
Arkansas and includes the actions needed to minimize future vulnerability to those hazards. It
sets forth the policies, procedures, and philosophies that will be used to establish and implement
hazard mitigation activities within the State. Effective and consistent implementation of this plan
is crucial to the hazard mitigation program and the State’s efforts to reduce or eliminate the
threat of future disasters. This plan incorporates all changes associated with the implementation
of the federal/state hazard mitigation program, including the applicable sections of the DMA
2000 and is in compliance with the mitigation standards for accreditation outlined in the EMAP.

Overall administration of the hazard mitigation program is the responsibility of the Arkansas
Department of Emergency Management (ADEM) Mitigation Branch. This branch will review
the plan annually or as needed if hazard mitigation regulations or guidelines change. The plan
will be updated every three years or as required. Additionally, the plan or update will be
submitted to FEMA Region VI following a presidential disaster declaration if the State’s
priorities change.

The Arkansas All Hazard Mitigation Plan has been developed over several years and through
several updates. Each version of the plan has been adopted by the State and approved by FEMA
as follows:

e Version 1 (2004) - The plan was approved by FEMA Region VI on November 4, 2004.
e Version 2 (2005/2006) — Internal revision, no submittal to FEMA Region V1.
e Version 3 (2007) - The plan was approved by FEMA Region VI on October 26, 2007.

e Version 4 (2010) - was adopted by the State on July 23, 2010. The plan was approved by
FEMA Region VI on September 21, 2010.

e Version 5 (2013) - This 2013 update of the Arkansas All Hazard Mitigation Plan was
submitted by the director of ADEM to the Governor of Arkansas, for his approval. The
Governor approved the plan on September 11, 2013 and declared the document to be
officially adopted by the State. The plan was approved, pending adoption, by FEMA
Region VI on September 4, 2013.
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1.2 Compliance with Federal and State Laws and Regulations

Requirement 8201.4(c)(7): The plan must include assurances that the State will comply
with all applicable Federal statutes and regulations in effect with respect to the periods
for which it receives grant funding, in compliance with 44 CFR 13.11(c). The State will
amend its plan whenever necessary to reflect changes in State or Federal laws and
statutes as required in 44 CFR 13.11(d).

1.2.1 General Compliance Assurance Statements

This plan is prepared to comply with the requirements of the Robert T. Stafford Disaster Relief
and Emergency Assistance Act of 1988 (as amended by the DMA); all pertinent presidential
directives associated with the U.S. Department of Homeland Security and FEMA,; all aspects of
44 CFR pertaining to hazard mitigation planning and grants pertaining to the mitigation of
adverse effects of disasters (natural, manmade, and other); interim final rules and final rules
pertaining to hazard mitigation planning and grants, as described above; all planning criteria
issued by FEMA; and all Office of Management and Budget circulars and other federal
government documents, guidelines, and rules.

The State of Arkansas agrees to comply with all federal statutes and regulations in effect with
respect to mitigation grants it receives, in compliance with 44 CFR 13.11 (c). As stated in
Section 1.1 Adoption by the State, the plan will be updated every three years or as required and
amendments will be made as necessary to address changes in federal or state statutes,
regulations, and policies. Such amendments will be submitted to FEMA for approval. Additional
information about how the plan will be reviewed and updated is in Chapter 6 Plan Maintenance.
The next update of the plan is scheduled for 2016 or as required.

ADEM intends to comply with all administrative requirements outlined in 44 CFR 13 and 206 in
their entirety and to monitor all subgrant supported activities to ensure compliance with 44 CFR
13 and 206 in their entirety.

ADEM also, requires all subgrantees receiving $500,000 or more in federal assistance to have an
audit conducted in accordance with the Single Audit Act under 44 CFR 14, Administration of
Grants: Audits of State and Local Governments . Such reports by an independent certified public
accountant will be maintained by ADEM. All general audit requirements in 44 CFR 14 will be
adhered to by ADEM as well as subgrantees receiving FEMA hazard mitigation grant awards.

1.2.2 Authorities

The Arkansas All Hazard Mitigation Plan is an important component of state-level programs for
management of disasters and their impacts. As such, the strategy relies on the authorities given to
the state agencies and their programs herein incorporated for implementation of its strategies and
assignments. Further, the plan is intended to be consistent with and supportive of the policies,
plans, and implementation procedures that govern mitigation-related state agency programs. In
the event of any inconsistency, state agency policies and programs supersede the provisions of
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the plan. The State’s mitigation strategy relies upon and is intended to be consistent with the
following specific state and federal authorities as well as EMAP mitigation standards:

Statutes

State

e Constitution of the State of Arkansas, as amended

e A.C.A. §12-49-401 Emergency Management Assistance Compact
e A.C.A.812-75 Arkansas Emergency Services Act of 1973

e A.C.A. 8§12-77-103 Arkansas Earthquake Program

e A.C.A.§12-80 Earthquake Resistant Design for Public Structures
e A.C.A §14-14-1107 Natural Disasters

e A.C.A §14-16-112 Flood Control

e A.C.A. 8§14-91-3 Construction in Levee or Flood Control District
e A.C.A.814-268 Flood Loss Prevention

e A.C.A.815-21-601 Earthquake Activity

e A.C.A.815-24 Flood Control

e A.C.A. §18-15-309 Flood Control Improvements

e A.C.A §819-5-1006 Disaster Assistance Fund

e A.C.A. §19-7-403 Lease of lands for flood control purposes

e A.C.A.8§823-102-101 Arkansas Earthquake Authority Act

e A.C.A.827-72-314 Disaster Counties

Federal*

e The National Security Act of 1947

e Public Law 84-99 (33 USC 701n) for flood emergencies

e Public Law 85-256, Price-Anderson Act

e Public Law 89-665 (16 USC 470 et seq.), National Historic Preservation Act

e Public Law 90-448, National Flood Insurance Act of 1968 (42 USC 4001 et seq.)

e Public Law 91-646, Uniform Relocation Assistance and Peal Property Acquisition
Policies Act of 1970 (42 U.S.C. 4601 et seq.)

e Public Law 93-288, as amended by Public Law 100-707, The Robert T. Stafford Disaster
Relief and Emergency Assistance Act (42 U.S.C. 6121 et seq.)

e Public Law 93-234, Flood Disaster Protection Act of 1973

e Public Law 95-124, as amended by Public Laws 96-472 and 99-105, Earthquake Hazards
Reduction Act of 1977 (42 USC 7701 and 7704)

e Public Law 96-295, The Nuclear Regulatory Commission Appropriations Authorization
Act

e Public Law 96-510, Comprehensive Environmental Response, Compensation, and
Liability Act of 1980, Section 104(i),(42 USC 9604(i))

e Public Law 99-499, Superfund Amendments and Reauthorization Act of 1986
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Public Law 101-615, Hazardous Materials Transportation Uniform Safety Act
Public Law 101-549, Clean Air Amendments of 1990
Public Law 107-296, Homeland Security Act of 2002

*As amended where applicable

Administrative Rules

Federal

44 CFR Part 9, Floodplain Management and Protection of Wetlands

44 CFR Part 10, Environmental Considerations

44 CFR Part 13 (The Common Rule), Uniform Administrative Requirements for Grants
and Cooperative Agreements

44 CFR Part 14, Audits of State and Local Governments

44 CFR Parts 59-76, National Flood Insurance Program and related programs

44 CFR Part 201, Mitigation Planning

44 CFR Part 206, Federal Disaster Assistance for Disasters Declared after November 23,
1988

49 CFR Part 24, Uniform Relocation Assistance and Real Property Acquisition for
Federal and Federally Assisted Programs

Executive Orders

Federal

Other

Executive Order 11988, Floodplain Management

Executive Order 11990, Protection of Wetlands

Executive Order 12656, Assignment of Emergency Preparedness Responsibilities
Executive Order 12148, Federal Emergency Management

Executive Order 12699, Seismic Safety of Federal and Federally Assisted or Regulated
New Building Construction

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations Homeland Security Presidential Directive 5,
Management of Domestic Incidents, February 28, 2003

Homeland Security Presidential Directive 8, National Preparedness, December 17, 2003.

Emergency Management Accreditation Program

Hazard Identification and Risk Assessment Standards 5.3.1, 5.3.2, and 5.3.3
Hazard Mitigation Standards 5.4.1, 5.4.2, and 5.4.3
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2.1 Documentation of the Planning Process

Requirement 8201.4(c)(1): [The State plan must include a] description of the planning
process used to develop the plan, including how it was prepared, who was involved in
the process, and how other agencies participated.

Plan Update: A description of the planning process is required for the update. The
update must describe the process used to review and analyze each section of the plan. If
the planning team or committee finds that some sections of the plan warrant an update,
and others do not, the process the team undertook to make the determination must be
documented in the plan.

The process established for this planning effort is based on the Disaster Mitigation Act of 2000
(DMA 2000) planning and update requirements and FEMA’s associated guidance for state
hazard mitigation plans. The primary steps in the planning process were:

¢ Identify the types of hazards (natural, manmade, and other) that affect the State and
develop a brief history of each;

e Determine the present and future risk and vulnerability of Arkansas residents to these
hazards;

o Assess the capabilities at the local, state, and federal levels to mitigate hazards and
disasters;

e Establish and prioritize the major hazard mitigation issues that should be addressed in the
Arkansas All Hazard Mitigation Plan; and

¢ ldentify goals, objectives, and actions for addressing these issues to reduce the State’s
vulnerability to present and future hazards.

2.1.1 Evolution of the Arkansas All Hazard Mitigation Plan

The Arkansas All Hazard Mitigation Plan has been developed over several years and through
several updates. The evolution of the plan is as follows:

« Version 1 (2004) - The first version of the State of Arkansas Mitigation Plan to be
approved by FEMA was completed in 2004. This plan addressed only natural hazards.
The core planning team for this effort was the Arkansas Pre-Disaster Mitigation Advisory
Council (APDMAC). The APDMAC was originally formed to support FEMA’s Project
Impact Program in 1999.

e Version 2 (2005/2006) - Since October of 2004, the APDMAC made significant strides
to not only update data within the plan, but also strengthen the context. This update to the
Mitigation Plan focused on the additional planning initiatives of: (1) following EMAP
criteria; (2) encouraging broader agency participation; and (3) adding
manmade/technological hazards to the risk assessment. Highlights included:
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Greater Agency Participation - State agencies’ representatives participated in a web-
based questionnaire that determined agency-based risk assessment. The data in this
questionnaire was collated and added to the mitigation strategies section of the
Arkansas All-Hazards Mitigation Plan. The Governor’s cabinet reviewed and
participated in the emergency management planning process. National Guard
members also assisted in the information gathering phase.

Diverse Agency Participation - State agencies such as the Arkansas Chemical
Stockpile Emergency Preparedness Program (CSEPP) and Radiological Departments
were referenced in-depth as they are experts in man-made hazard vulnerability across
the State of Arkansas. Public Health officials, as well as the private sector, joined in
the planning process.

EMAP Assessment Team Participation - Peers from leading Emergency Management
Associations reviewed in detail data from the original FEMA approved State of
Arkansas Natural Hazard Mitigation Plan. All recommended revisions were
completed by the planning team for the Version 2 final plan.

DHS Direct Participation - The Department of Homeland Security participated in the
process of adding man-made and technological hazards into the mitigation plan. All
DHS participation was documented throughout the updated plan. DHS guidelines
were followed at each step of the planning process. Since ADEM has merged to
become a part of the Department of Homeland Security, this participation will grow
stronger over time.

e Version 3 (2007) - The 2007 State of Arkansas All-Hazards Mitigation Plan Update
included federal and state agency coordination improvements. Highlights included:

Continued Advisory Council Review - The APDMAC continued to review and steer
state priorities in accordance with current mitigation plan goals and objectives. The
Advisory Council was briefed and updated on all plan maintenance items. Feedback
was encouraged.

Local Plan Integration - Data from county and city mitigation plans were
incorporated into the plan through a collated vulnerability assessment.

State Agency Review - Each lead Arkansas State agency that participated in the
previous two planning initiatives were contacted to review and update pertinent data.
Federal DHS Participation - The federal branch of the Homeland Security
Department added vital input for HAZUS analysis.

GIS Agency Participation - Field teams were dispersed throughout each county in
Arkansas to collect state-owned and operated facility data. This data is vital for
accurate risk assessment calculations. Continuity of Operations Plans were reviewed
by the Arkansas Technology Office to verify critical facilities were assessed in the
GIS collection initiative. The Arkansas Geographic Information Office also played a
vital role in data review.
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e Version 4 (2010) - The 2010 plan update process was initiated to meet FEMA’s three-
year revision requirement listed in DMA 2000. This version includes the following
coordination improvements since the 2007 All Hazard Mitigation Plan:

— Continued Advisory Council Review - The APDMAC continued to review and steer
state priorities in accordance with current state mitigation plan goals and objectives.
The Advisory Council was briefed and updated on all plan maintenance items.
Feedback was encouraged.

— Local Plan Integration - Data from county and city mitigation plans were
incorporated into the plan through a collated vulnerability assessment. ADEM was
contacted to obtain all of the Local Mitigation Plans for integration purposes.

— Repetitive Loss Data - Severe repetitive loss information for the State was
incorporated. This included the types and numbers of repetitive loss properties.

— Updated Flood Maps - Through contact with the Arkansas Natural Resource
Commission, the planning team was able to present maps of the map modification
progress across the State.

Arkansas employs a continuous improvement process to ensure that the State’s mitigation
planning and program efforts are effective. Arkansas’ planning and program successes to date
are demonstrated throughout this document.

2.1.2 Plan Update Process for 2013

In December 2012, Arkansas initiated the planning process to update the Arkansas All Hazard
Mitigation Plan. The Arkansas Department of Emergency Management (ADEM) took the lead
role, under the direction of the Mitigation Branch, with the State Hazard Mitigation Officer as
the planning lead. For assistance in development of the plan update, ADEM contracted with
AMEC Environment and Infrastructure, Inc. (AMEC).

AMEC’s role was to: STATE OF ARKANSAS
ALL- HAZARDS MITIGATION PLAN

=

e Assist in coordination with representatives of the
APDMAC, as defined by the DMA 2000; and integration
of the plan update process with the ongoing APDMAC
meeting schedule:

e Meet the DMA requirements as established by federal
regulations and following FEMA’s state enhanced plan
guidance,

e Meet the EMAP standards for hazard mitigation as
established by EMAP Commission,

o Facilitate the entire planning process,

o —

o Iden_ti_fy the data reQUirements that APDMAC ga Arkansas Department of
participants should provide and conduct the research and 'ng Emergency Management

documentation necessary to augment that data,
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e Complete tasks as such incorporating HAZUS-MH flood loss estimations, integrating
local level risk assessments, improving statewide vulnerability assessment, and
improving vulnerability analysis of state owned and/or leased facilities,

e Assist in development of a statewide repetitive loss strategy;

e Produce the draft and final plan documents, and

e Coordinate with the FEMA Region VI plan reviewers.

Coordination with the Arkansas Pre-Disaster Mitigation Advisory Council (APDMAC)

Pre-Disaster Mitigation (PDM), as federal law and a program activity, began in 1997. Congress
established a pilot program, which FEMA named "Project Impact,” to test the concept of
investing prior to disasters to reduce the vulnerability of communities to future disasters. The
Arkansas Pre-Disaster Mitigation Advisory Council (APDMAC) was originally formed in 1999
to support FEMA’s pilot program. Although Project Impact has been eliminated as a program,
the APDMAC continues to provide guidance and participate in the Arkansas mitigation planning
process.

The APDMAC is comprised of representatives from state and federal departments, the
Governor’s Earthquake Advisory Council (AGEAC), universities, local county representatives,
private non-profit associations, and members of the insurance and engineer consulting industry.
The name, title, and contact information for each APDMAC representative is presented in
Appendix A Planning Process Documentation. In addition to the planning process for the All
Hazards Mitigation Plan update, the APDMAC and AGEAC meet twice a year for a summer and
winter meeting. Table 2.1 provides the list of entities invited to attend as well as those
represented at the planning meetings for the 2013 update of the State Mitigation Plan.

Table 2.1. Agencies Solicited and Representative Attended Planning Meetings in the 2013
Plan Update Process

- < — N ™

S o 3t 3+ 3

L g | Mo om0 | 0o

Agency/ Division m= |85 |85|8S

<2 | N | ND |NTOQ

o 5 [} [} Q

N n = = =

STATE AND FEDERAL
Arkansas Department of Emergency Management X X X X
Arkansas Department of Environmental Quality X X X X
Arkansas Department of Human Services X X X
Arkansas Department of Information Systems X X X X
Arkansas Department of Education X X X
Arkansas Archeological Survey X X X
Arkansas Geological Survey X X X X
Arkansas Highway & Transportation X X X X
Arkansas Insurance Department X X X
Arkansas National Guard X X X
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Arkansas Natural Resource Commission X X
Arkansas Ready Mix Conc. Assoc. X X X
Arkansas State Police X X X
Arkansas State University X X X
Arkansas State University-Jonesboro X X X
Arkansas Electric Cooperative X X X
Arkansas Educational Television Network X X X
American Red Cross X X X
Central U.S. Earthquake Consortium X X X
National Weather Service X X
USDA Natural Resources Conservation X X X X
VA Medical Center X X X
US Air Force X X X
AR Wing Civil Air Patrol X X X
US Army X X X
US Representative Berry's Office X X X
US Navy X X X
UNIVERSITIES
University of Arkansas, Little Rock X X X
University of Arkansas, Fayetteville X X X
University of Memphis X X X
Arkansas State University, Searcy X X X
CITY AND COUNTY REPRESENTATIVES
City of Little Rock, AR X X X
Clay County, AR X X X
Craighead County, AR X X X
Crittenden County, AR X X X
Mississippi County, AR X X X
Poinsett County, AR X X X
Pulaski County, AR X X X
INDUSTRY REPRESENTATIVES

State Farm Insurance X X X
Code Camey and Associates, Inc. X X X
Bold Planning Solutions X X X
Engineering Consultants, Inc. X X X
IEM, Inc. X X X
James Engstrom and Associates X X X

The kickoff meeting for the 2013 All Hazard Plan Update was held on January 24th, 2013 in
Jonesboro, Arkansas in conjunction with the APDMAC and AGEAC winter meeting. The
kickoff meeting included a review of the purpose and process for state mitigation planning; the
anticipated changes for the 2013 plan; the project schedule; current project status; and notice of
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information and data needs from Council members. Guidance on participation was discussed at
the kickoff meeting. The guidance included a schedule of the two additional planning meetings
for the Risk Assessment and Mitigation Strategy and delivery of the draft document.

Table 2.2 lists the dates and purposes of the APDMAC meetings during the 2013 update
planning process. Representatives were invited via e-mail to attend all the planning process
meetings. Agendas, sign-in sheets, and other meeting hand-outs are compiled Appendix A
Planning Process Documentation. The results of these meetings are incorporated into the
remaining chapters of this plan.

Table 2.2. APDMAC Planning Meetings for the 2013 Update Process

Meeting Date Purpose

¢ Introduction to planning team consultant

¢ Review of mitigation planning purpose and
process

Kickoff Meeting 01/24/2013 e Moving forward from 2010 plan to 2013 update

¢ Project Schedule

e Current Project Status — project needs and
APDMAC participation

¢ Discuss methodology and review risk
assessment summaries all hazards

¢ Discuss hazard probability and severity ratings

¢ Progress on integrating local plans

03/26/2013 e Updating state agency capabilities

¢ Review and update the mitigation strategy
including goals, objectives, and actions.

¢ Plan Update Timelines

e Next Steps in the Process

Risk Assessment /
Mitigation Strategy Review

¢ Guide the APDMAC through the format of the

Presentation of 07/18/2013 2013 Plan Draft All Hazard Mitigation Plan
Draft 2013 All Hazards Plan e Gather APDMAC member comments on the
draft plan

Each agency was engaged and contributed to the planning process. Some examples of these
contributions include feedback from the Arkansas Natural Resources Commission concerning
the flood hazard and repetitive loss properties. There was also input from various agencies at
planning team meetings; direct response from multiple agencies to emails, and phone requests
for information related to the process. The results are incorporated throughout this plan as
appropriate. Additional participation and contribution efforts are presented in Section 4.2 State
Capability Assessment and Appendix A Planning Process Documentation.
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Plan Section Review and Analysis

In the 2013 planning process, the ADEM updated each section of the previously approved plan,
including improving organization and formatting of the plan’s content. Each section was
analyzed using FEMA’s state plan update guidance to ensure that it met those requirements. The
Emergency Management Accreditation Program (EMAP) standards for mitigation were also
considered.

Once a complete first draft of the updated plan was available, ADEM reviewed it. The resulting
second draft was distributed to the APDMAC for their review and comment. Team members
were given the opportunity to comment and provide input. Feedback was received in the form of
emailed comments, written comments on the draft, or documents with information relative to the
plan or the appropriate agency’s section. Feedback was collected and reviewed by the planning
contractor and ADEM and incorporated into the plan, as appropriate, to create a third draft for
state adoption, which was then submitted to FEMA Region V1 for review and approval.

During the review by the ADEM, it was determined that every section of the plan required
updating and revision to meet FEMA’s state plan update guidance or to change information that
was no longer current. Table 2.3 briefly summarizes how each section of the plan was reviewed
and analyzed to reflect changes that occurred since the previous plan was approved. More
detailed documentation on update methodology and process is provided at the beginning of each
plan section.

Table 2.3. Summary of 2013 Update Review and Analysis of Each Plan Section

2010 Plan Section 2013 Update Review and Analysis

¢ Reorganized as Chapter 1.0 Prerequisites to coincide with FEMA
planning requirements. Adoption dates of all previous versions added.
Federal and State Laws and Regulations expanded.

Section 1 — Adoption by the
State

Section 2 — Introduction * Incorporated into Chapter 1.0 Prerequisites

¢ Reorganized as Chapter 2.0 Planning Process

¢ Described planning process for the 2013 update, including
coordination among agencies and integration with other planning
efforts. Meeting minutes from the APDMAC moved to Appendix A.

Section 3 — Planning Process

¢ Reorganized as Chapter 3.0 Risk Assessment. This Chapter is
divided into several sections: 3.1 Overview; 3.2 Exposure and Analysis
of State Development Trends; 3.3 Identifying Hazards; 3.4 Hazard
Profiles and State Risk Assessment; 3.5 Integration of Local Plans; 3.6
Assessment of State Owned Facilities; and 3.6 References.

Section 4 — Risk Assessment

¢ This section is divided into 3.3.1 Natural Hazards; 3.3.2 Manmade and
Section 4.1 — Identifying Other Hazards; 3.3.3 Presidential Declarations.

Hazards e Inserted Dam and Levee Failure as separately profiled hazards.
Expanded Severe Thunderstorms to include detailed vulnerability and
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2010 Plan Section

2013 Update Review and Analysis

loss estimation information for damaging winds, hail, and lightning.
e Updated declarations table and figure as well as tables providing
Individual and Public Assistance information.

Section 4.1 — Profiling Hazard
Events

¢ Reorganized as section 3.4 Hazard Profiles and State Risk
Assessment

e Each profile was updated to include: Description/Location; Previous
Occurrences; Probability of Future Hazard Events; State Vulnerability
Analysis; State Estimates of Potential Losses; Development in Hazard
Prone Areas; and Consequence Analysis.

e Added USDA Risk Management Agency insured crop losses for all
natural hazards.

e Completed vulnerability and risk assessment methodologies to quantify
losses for all profiled hazards where data was available.

e Dam and Levee Failure profile hazard was added

e Severe Thunderstorms profile detailing damaging winds, hail, and
lightning was added

e Used FEMA’'s HAZUS-MH average annualized loss data for flood
hazard

Section 4.3 — Assessing
Vulnerability by Jurisdiction

¢ Reorganized as Section 3.5 Integration of Local Plans.

o Reviewed risk assessments from 55 local plans (currently approved) to
summarize how local governments ranked hazards in their jurisdictions
associated with all natural hazards. This differs from the 2010 State
Plan Update which utilized the hazard ranking from local plans as the
State Vulnerability and Loss Estimation Analysis.

Section 4.4 — Assessing
Vulnerability of State Facilities

¢ Reorganized as Section 3.6 Assessment of State Owned Facilities
¢ For this 2013 update the following inventories were included:
— State owned and leased facilities
— Public Schools — Elementary, Middle, and High Schools
— Department of Higher Education/Public Colleges
— County or State Correctional Institutions
— Arkansas State Bridges
® Vulnerability overview analysis and loss estimates were provided for all
the profiled hazards

Section 4.5 — Estimating
Potential Losses by
Jurisdiction

e Reorganized and included in Section 3.5 Integration of Local Plans.

Section 4.6 — Estimating
Potential Losses of State
Facilities

¢ Reorganized as Section 3.6 Assessment of State Owned Facilities

Section 5 — Mitigation
Strategies

e Reorganized as Chapter 4.0 Mitigation Strategies

¢ Updated based on the results of the updated risk assessment, data
from the local plans, completed mitigation actions, and implementation
obstacles and opportunities over the last three years.

Section 5.1 — Hazard
Mitigation Goals

e Reorganized as Section 4.1 Mitigation Goals and Objectives
e Reviewed goals and objectives to the APDMAC Meeting on March 26,
2013.

Arkansas All-Hazards Mitigation Plan
September 2013

2-8




2010 Plan Section

2013 Update Review and Analysis

Section 5.2 — State Capability
Assessment

¢ Reorganized as Section 4.2 State Capability Assessment

e Updated the state capabilities, both pre and post disaster, and how
these capabilities have changed since the previously approved plan.

Section 5.3 — Local Capability
Assessment

¢ Reorganized as Section 4.3 Local Capability Assessment

¢ Reviewed capability assessments and effectiveness in local plans to
develop a general description of local capabilities.

Section 5.4 — Mitigation
Actions

e Reorganized as Section 4.4 Mitigation Actions

¢ Reviewed mitigation actions from the 2010 plan

e Documented progress of actions since the previously approved plan
and identified new actions.

Section 5.5 — Funding
Sources

e Reorganized as Section 4.5 Funding Sources

¢ |dentified funding sources used since previously approved plan.

e Updated primary funding sources with more detail and updated list of
other potential funding sources.

Severe Repetitive Loss
Strategy

e Incorporated this new element into Chapter 4
¢ Described the State’s Severe Repetitive Flood Loss Strategy

Section 5.6 — Local Funding
and Technical Assistance

¢ Reorganized as Chapter 5.0 Coordination of Local Mitigation
Planning

¢ Reviewed process for and progress in coordinating local mitigation
planning.

¢ Updated information on the status of local plan completion.

¢ Described how the State provided planning and technical assistance to
local governments over the last three years.

¢ Updated the process for providing local assistance to focus resources
on the local plan update process.

e Summarized current status of counties with completed and approved
local plans, those in process, and those without plans.

Section 5.7 — Local Plan
Integration

e Reorganized as Section 5.2 Local Plan Integration

¢ Described how local risk assessments, goals and objectives, mitigation
actions, and capabilities were integrated into the updated state plan.

¢ Assessed the challenges and success of this integration.

Section 5.8 — Prioritizing local
Assistance

e Reorganized as Section 5.3 Prioritizing Local Assistance

¢ Reviewed criteria for prioritizing communities and local jurisdictions
that would receive planning and project grants and determined it
should remain the same.

Section 6, 6.1, and 6.2 — Plan
Maintenance

¢ Reorganized as Chapter 6.0 Plan Maintenance Process. Reviewed
procedures for monitoring, evaluating, and updating the plan.

Chapter 7.0 — Enhanced Plan

e New chapter developed based upon FEMA’s guidance for enhanced
plans to describe the Arkansas comprehensive hazard mitigation
planning program.
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2.2 Coordination Among Agencies

Requirement 8201.4(b): The [state] mitigation planning process should include
coordination with other State agencies, appropriate Federal agencies, interested groups,
and ...

Plan Update: The updated plan should describe how the State interacted with all levels
of government as indicated above. It should also describe how coordination among
agencies changed since approval of the previous plan.

The State recognizes the importance of coordinating with local, state, and federal agencies and
other interested groups involved in hazard mitigation in the planning process for the update of
the Arkansas All Hazard Mitigation Plan. This coordination is necessary to enhance data
collection, mitigation strategy development, plan implementation, and overall investment in
Arkansas’ mitigation program. The planning efforts for Versions 1, 2, 3, and 4 involved other
agencies through the Arkansas Pre-Disaster Mitigation Advisory Council (APDMAC), and
follow-up phone conversations and email communication with key planning team members. One
addition to the process for Version 2 included the introduction of the EMAP mitigation standards
to the other agencies on the team so that they understand their role in meeting and upholding
those standards.

As the agency designated by the Arkansas Governor to coordinate statewide emergency
preparedness, response, recovery, and hazard mitigation activities, ADEM works with other
state, federal, and local agencies to develop and implement the strategies outlined in this
document, obtain interagency feedback on the mitigation steps taken, and use of information to
update this plan. ADEM acted as the coordinator of and participant on the APDMAC during the
planning process for the previously approved plans and for the 2013 update.

The previous section, Section 2.1 Documentation of Planning Process, listed the members that
participate on the APDMAC for the 2013 plan update. These members of the APDMAC were
kept involved in the update process by being invited to the three planning meetings, attending
planning meetings when available, being sent emails of the meeting minutes, providing data and
information, and commenting on the draft version of the plan.

As hazard mitigation planning continuously involves multiple government agencies, private
voluntary organizations, and commerce and industry, it is assumed the role of other entities in
updating this plan will increase over time. This plan will be adjusted accordingly to reflect new
participants and their roles during the next review process. The attendance of state agency
representatives to the planning meetings and coordination among agencies increased for this
2013 plan update Arkansas agency representatives understand the importance of this planning
process and having an approved State Mitigation Plan in Arkansas.
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2.3 Program Integration

Requirement 8201.4(b): [The State mitigation planning process should] be integrated to
the extent possible with other ongoing State planning efforts, as well as other FEMA
mitigation programs and initiatives.

Plan Update: In addition to discussing what integration efforts have taken place to date,
the update should discuss State planning integration efforts and opportunities that were
identified in the previously approved plan, and any unforeseen obstacles that emerged
since approval of the previous plan.

The State of Arkansas is fully committed to an effective and comprehensive mitigation program.
The Hazard Mitigation Grant Program, Pre-Disaster Mitigation Program, Earthquake Program,
and mitigation planning are all the direct responsibility of ADEM. Flood Mitigation Assistance
Repetitive Flood Claims, Severe Repetitive Loss, and floodplain management are the
responsibility of the Arkansas Natural Resources Commission (ARNC). In order for these
programs to achieve their full potential, state activities should complement appropriate
mitigation goals and strategies. The best way to accomplish this is to ensure that mitigation goals
and initiatives are integrated to the extent possible into all planning activities for federal, state,
and local governments. Over the years, the works of ADEM and ARNC have been incorporated
into the Arkansas All-Hazards Mitigation Plan as well as planning activities of other state
agencies.

Additional examples of mitigation-related plans and programs of other State agencies
participating on the APDMAC are provided in Section 4.2.1.

2.3.1 Integration of Local Plans

ADEM is the primary state coordinating agency for all local hazard mitigation plans. The
Mitigation Branch is responsible for working with local governments to develop, review, and
update local hazard mitigation plans and integrate them with the state plan. As of January 2013,
55 of 75 Arkansas counties had approved hazard mitigation plans that meet the requirements of
both the Disaster Mitigation Act of 2000 and the Flood Mitigation Assistance Program. Another
14 counties are in the process of updating their plan and/or in process of their first plan.

It is understood by all levels of government that the success of the Arkansas mitigation program
depends on the degree to which everyone works together toward the common goal of reducing
future disaster losses in Arkansas. It is also widely acknowledged that the local plans can benefit
from data in the state plan, and the state plan can benefit from data in local plans. For this plan
update, the APDMAC reviewed, summarized, and incorporated information from the local plans.
This information included hazard identification and risk assessment, goals and objectives, local
capabilities, and mitigation initiatives. More information about the integration of local plans is in
Section 3.5 Assessing Vulnerability and Estimating Losses by Jurisdiction: Integration of Local
Plans and Section 5.2 Local Plan Integration.
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This plan and its hazard identification and risk assessment provide a baseline reference for
communities to use in completing local mitigation plans.

2.3.2 Integrating Planning Information with Other Mitigation Partners

The Arkansas All Hazard Mitigation Plan Update identifies Arkansas’s hazards, risks,
vulnerabilities, goals, objectives, priorities, and strategies for mitigation. The plan is the basic
document that ADEM uses to focus efforts to improve the lives of Arkansas residents. Over the
years, ADEM has worked continuously to identify partners (federal, state, local, and non-profit
entities) interested in participating in the State’s mitigation efforts.

Integration of federal, state, and local agencies; and private non-profit organizations into the state
mitigation program has been an ongoing process that has helped educate these agencies and
organizations about the importance of mitigation. This educational process resulted in use of
mitigation in their programs and plans over time. These discussions and/or meetings have
involved reviews of current programs and policies that promote or could potentially promote
mitigation initiatives throughout the State and reviews of existing and proposed plans to identify
mitigation opportunities. The lessons learned through these programs and activities have
contributed to the development of this plan and have been integrated into separate plans and
programs.

Examples integration and promotion of mitigation efforts with federal, state, and local agencies;
and private non-profit organizations include the following:

e Arkansas Department of Emergency Management (ADEM) Hazard Mitigation
Administrative Plan

e ADEM Emergency Management Five-Year Strategic Plan

e ADEM Threat and Hazard Identification and Risk Assessment

e ADEM Arkansas Emergency Operations Plan

¢ Arkansas Disaster Resistant Home Coalition

e Arkansas Natural Resources Commission (ANRC) Floodplain Management Program

e ANRC State Water Plan

e ANRC Dam Safety Program

e Arkansas Forestry Commission’s Arkansas FireWise Program

¢ National Weather Service StormReady Program

e Arkansas Earthquake Program

e County Emergency Management Programs

e FEMA'’s National Mitigation Strategy

e U.S. Geological Survey National Landslide Mitigation Strategy

e Earthquake Vulnerability of Transportation Systems in the Central United States

e The New Madrid Housing Recovery Initiative Plan
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e National Flood Insurance Program’s (NFIP) Community Rating System (CRS)

e Arkansas Governor’s Earthquake Advisory Council (GEAC or AGEAC)

o Arkansas Regulatory Partnership Program

e Chemical Stockpile Emergency Preparedness Program (CSEPP)

e Arkansas One-Call

e National Fire Protection Association

e Arkansas Geographic Information Office, GeoStor

e Emergency Management Accreditation Program

¢ National Incident Management System (NIMS)

e Buffer Zone Protection Program

e Arkansas Hazardous Materials Emergency Response Commission (SERC)

e Transportation Community Awareness Emergency Response (TRANSCAER)

o National Strategy for Pandemic Influenza

e Central Arkansas Veterans Healthcare System — Bioterrorism Readiness Plan

e Arkansas Animal Disease Emergency Response Plan

e The Arkansas State Disaster Insurance Coalition Plan

e The Center for Disease Control Emergency Planning

e Arkansas Influenza Pandemic Plan

e Federal Animal Disease Risk Assessment, Prevention and Control Act of 2001 — Final
Report

e Arkansas Fire Prevention Code

e Arkansas Continuity of Operations Program (ACOOP)

e CUSEC Earthquake Awareness Month

¢ New Madrid Catastrophic Planning Initiative

Each initiative is further detailed in Section 4.2 State Capability Assessment.

This Arkansas All Hazard Mitigation Plan is available to all state agencies to reference when
seeking information and guidance on state mitigation goals and objectives. The general
information in this plan is also intended for use by interested local governments, universities,
businesses, and private associations, in addition to state and federal departments and agencies.

2.3.3 Challenges in Planning Integration

This 2013 update reflects the successful integration of 55 currently approved local plans. Since
Arkansas has 75 counties and 502 incorporated places, ADEM was challenged with how to
effectively and efficiently develop plans for each of the jurisdictions. ADEM streamlined the
process by encouraging local governments to participate in multi-jurisdictional county-level
plans, which reduced the number of plans that needed to be reviewed and integrated and brings
local communities together to focus on mitigation.
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ADEM provides local mitigation planning guidance and technical assistance for the multi-
jurisdictional county-level plans while allowing for local flexibility. This results in local risk
assessments prepared using different methods and interpretations to determine vulnerability and
different measures to assess risk based on the various levels of data availability. Therefore, it was
challenging to compare the counties to see where one might be more vulnerable to a particular
hazard than another. (More information about the challenges of the local risk assessment
integration can be found in Section 3.5 Assessing Vulnerability and Estimating Potential Losses
by Jurisdiction: Integration of Local Plans, Section 4.1 Mitigation Goals and Objectives, Section
4.3 Local Capability Assessment, and Section 4.4 Mitigation Actions.)

Traditionally, the State of Arkansas has had great success in integrating with other state planning
efforts as well as FEMA mitigation programs and initiatives. Challenges in integration that exist
relate to lack of staff, meeting schedule conflicts, lack of travel funds for meetings, and lack of
time to focus on other plans and programs in addition to daily work duties.
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SCURITY ¢

3.0 RISK ASSESSMENT

3.1 Risk Assessment Overview

People and property in Arkansas are at risk from a variety of natural and man-made hazards that
have the potential for causing widespread loss of life and damage to property, infrastructure, and
the environment. The figure below, as prepared by the USGS, demonstrates risk as the
intersection of the natural hazard and the vulnerable system. As the components of the
vulnerable system grow, such as population; so can the area of intersection or risk. Risk is a
function both of exposure to the natural hazard and the human decisions and policies before,
during, and after a hazard event.

Figure 3.1.a. Understanding Risk to Natural Hazards

MNatural Hazard
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Sources: USGS, http://pubs.usgs.gov/fs/2011/3008/fs2011-3008.pdf

For man-made hazards, events generally occur at a specific location such as a building rather
than encompassing a wide area such as a floodplain. Risk is assessed for identified critical
facilities and systems which may be widely distributed throughout the State. Vulnerability is

specific to each critical facility or system and identifies the most exploitable weakness of each
asset.

This chapter has been compiled to identify the multiplicity of natural and manmade hazards that
exist at varying locations and degrees of magnitude throughout the State and to determine the
potential impacts of these hazards on residents, property, and the environment. In addition, this

chapter first presents the analysis of vulnerable system, i.e. the State population and development
trends.
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3.2 Analysis of State Population and Development Trends

This section begins with an inventory of the buildings and population that could be vulnerable to
hazards within the State followed by an analysis of growth trends, including recent changes in
population growth and housing unit development at the county level.

This section quantifies the population and buildings exposed to potential hazards, by county.
Table 3.2.a and Table 3.2.b provide numeric breakdowns of this information that form the basis
of the vulnerability and risk assessment presented in this plan. This information was derived
from inventory data associated with FEMA ‘s loss estimation software HAZUS-MH 2.1
(February 2012). Building inventory counts are based on the 2000 census data adjusted to 2006
numbers using the Dun & Bradstreet Business Population Report. Inventory values reflect 2006
valuations, based on RSMeans (a supplier of construction cost information) replacement costs.
Population counts are the 2010 Census from the U.S. Census Bureau. Figure 3.2.a presents the
U.S. Census profile for Arkansas.

Figure 3.2 a. Arkansas 2010 Census Profile
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Table 3.2.a. Population and Building Count

County Population Building Count (HAZUS-MH 2.1)
2010 Census | Residential | Commercial | Industrial | Agricultural | Religion | Government | Education Total
ARKANSAS 19,019 10563 584 120 176 55 32 15 11545
ASHLEY 21,853 11466 434 132 49 75 26 18 12200
BAXTER 41,513 21615 883 266 43 75 54 17 22953
BENTON 221,339 66388 3095 1117 250 263 73 77 71263
BOONE 36,903 17066 853 237 75 83 33 19 18366
BRADLEY 11,508 6665 265 64 28 46 19 8 7095
CALHOUN 5368 3362 49 13 3 10 7 3447
CARROLL 27,446 12842 667 181 58 66 29 18 13861
CHICOT 11,800 7130 273 49 72 49 17 10 7600
CLARK 22.995 10741 497 127 37 76 23 41 11542
CLAY 16,083 10354 353 62 110 34 25 11 10949
CLEBURNE 25.970 15123 598 190 61 58 24 13 16067
CLEVELAND 8,689 4412 92 42 25 25 14 5 4615
COLUMBIA 24,552 12408 515 143 52 80 24 18 13240
CONWAY 21.273 10052 418 115 57 50 25 15 10732
CRAIGHEAD 96,443 34496 1818 466 234 158 56 54 37282
CRAWFORD 61,948 22816 912 308 82 100 34 26 24278
CRITTENDEN 50,902 20000 866 181 87 100 40 32 21306
CROSS 17,870 8716 372 70 80 45 25 16 9324
DALLAS 8,116 5444 162 48 10 28 14 8 5714
DESHA 13,008 7533 338 53 66 42 17 11 8060
DREW 18,500 8543 374 123 54 59 15 16 9184
FAULKNER 113,237 34488 1610 560 131 160 40 51 37040
FRANKLIN 18,125 8874 273 64 42 34 25 13 9325
FULTON 12,245 6770 147 45 16 12 16 9 7015
GARLAND 96,024 45621 1868 637 102 188 61 28 48505
GRANT 17,853 7209 275 104 27 33 18 8 7674
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County Population Building Count (HAZUS-MH 2.1)
2010 Census | Residential | Commercial | Industrial | Agricultural | Religion | Government | Education Total
GREENE 42,090 17149 735 206 117 59 19 23 18308
HEMPSTEAD 22.609 11824 481 118 69 56 38 18 12604
HOT SPRING 32,923 14554 480 142 37 70 23 16 15322
HOWARD 13789 7294 312 105 57 41 17 14 7840
INDEPENDENCE 36,647 17026 758 246 85 87 47 29 18278
IZARD 13,696 8413 192 56 14 18 19 11 8723
JACKSON 17,997 8844 385 62 88 a4 24 11 9458
JEFFERSON 77.435 36558 1581 327 112 255 60 61 38954
JOHNSON 25.540 11164 313 91 21 35 21 15 11660
LAFAYETTE 7,645 5727 126 34 28 21 10 9 5955
LAWRENCE 17,415 9636 352 86 100 33 43 10 10260
LEE 10,424 4899 163 20 58 32 19 5199
LINCOLN 14.134 5353 126 22 23 17 17 5566
LITTLE RIVER 13171 7191 254 53 36 45 24 13 7616
LOGAN 22.353 11486 422 111 57 60 39 17 12192
LONOKE 68,356 22962 898 274 194 114 37 26 24505
MADISON 15,717 7045 135 51 15 18 18 10 7292
MARION 16,653 9727 284 99 18 26 22 10 10186
MILLER 43,462 17772 738 162 43 105 27 21 18868
MISSISSIPPI 46,480 23213 906 184 173 138 57 42 24713
MONROE 8.149 6076 230 40 42 38 16 10 6452
MONTGOMERY 9,487 5841 144 62 28 18 21 6119
NEVADA 8.997 5691 114 35 12 18 9 5887
NEWTON 8330 5046 88 27 8 13 12 5199
OUACHITA 26,120 14813 513 167 28 118 28 20 15687
PERRY 10,445 5427 116 33 21 15 14 8 5634
PHILLIPS 21,757 11531 413 86 94 58 28 25 12235
PIKE 11,291 6745 221 59 26 26 20 7 7104
POINSETT 24,583 11552 507 127 156 67 32 20 12461
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County Population Building Count (HAZUS-MH 2.1)
2010 Census | Residential | Commercial | Industrial | Agricultural | Religion | Government | Education Total
POLK 20,662 11126 460 144 49 54 25 15 11873
POPE 61.754 23493 1146 330 110 112 34 37 25262
PRAIRIE 8715 6454 131 20 33 9 12 7 6666
PULASKI 382,748 139947 8606 1849 353 818 450 265 152288
RANDOLPH 17,969 9088 314 88 70 26 24 8 9618
SAINT FRANCIS 28,258 11730 494 126 68 71 31 17 12537
SALINE 107,118 35033 1377 485 82 125 39 17 37158
SCoTT 11,233 5583 147 38 18 17 19 10 5832
SEARCY 8195 5047 88 39 11 12 17 8 5222
SEBASTIAN 125744 47319 2643 798 102 227 79 58 51226
SEVIER 17,058 7578 307 83 51 32 16 13 8080
SHARP 17,264 10342 337 85 25 31 28 15 10863
STONE 12,394 6522 181 55 19 16 21 7 6821
UNION 41,639 21355 1033 321 64 161 50 40 23024
VAN BUREN 17,295 10126 231 57 15 30 20 7 10486
WASHINGTON 203,065 58263 3373 972 318 275 77 101 63379
WHITE 77,076 29777 1334 384 151 138 55 39 31878
WOODRUFF 7,260 4989 155 20 30 13 17 6 5230
YELL 22,185 10455 235 68 24 28 31 10 10851

Sources: U.S. Census Bureau, HAZUS-MH 2.1
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Table 3.2 b. Building and Content Values for the Key Occupancies (Uses) for the State of Arkansas
All dollar values are in thousands

County Residential Commercial Industrial Agricultural Religion Government Education Total
ARKANSAS $1,706,066 $457,150 $148,402 $58,872 $59,350 $29,751 $17,486 $2,477,077
ASHLEY $1,753,619 $355,079 $217,135 $18,766 $72,014 $23,554 $33,742 $2,473,909
BAXTER $3,217,240 $599,366 $205,669 $10,682 $70,260 $62,149 $31,698 $4,197,064
BENTON $13,449,419 $2,872,727 $1,178,050 $105,112 $296,120 $85,377 $137,845 $18,124,650
BOONE $2,578,572 $647,916 $253,426 $15,210 $88,198 $32,564 $45,244 $3,661,130
BRADLEY $942,322 $154,351 $46,799 $9,010 $35,998 $11,345 $19,230 $1,219,055
CALHOUN $405,024 $40,269 $12,140 $724 $18,192 $6,213 $4,838 $487,400
CARROLL $1,918,233 $476,691 $152,022 $19,222 $74,932 $24,051 $30,118 $2,695,269
CHICOT $816,843 $179,098 $86,846 $30,308 $35,882 $16,604 $16,503 $1,182,084
CLARK $1,652,241 $319,365 $125,103 $11,390 $67,036 $15,186 $263,925 $2,454,246
CLAY $1,419,556 $294,716 $88,692 $34,012 $37,034 $16,863 $22,888 $1,913,761
CLEBURNE $2,369,972 $453,745 $209,106 $13,224 $58,386 $15,117 $38,977 $3,158,527
CLEVELAND $630,739 $36,745 $17,943 $7,570 $21,460 $19,967 $10,590 $745,014
COLUMBIA $1,754,500 $352,236 $208,159 $27,270 $77,816 $24,709 $43,109 $2,487,799
CONWAY $1,587,785 $300,386 $109,734 $14,284 $49,140 $16,626 $32,024 $2,109,979
CRAIGHEAD $6,215,438 $2,024,932 $725,208 $65,234 $184,788 $47,770 $100,404 $9,363,774
CRAWFORD $3,740,214 $837,021 $296,835 $34,108 $100,704 $30,909 $54,762 $5,094,553
CRITTENDEN $3,801,193 $790,446 $221,395 $29,690 $112,876 $47,184 $68,525 $5,071,309
CROSS $1,288,848 $253,166 $64,243 $34,338 $46,292 $25,175 $23,862 $1,735,924
DALLAS $698,415 $110,668 $61,802 $2,908 $34,160 $7,178 $16,000 $931,131
DESHA $1,008,015 $295,570 $63,289 $29,650 $42,266 $10,542 $24,454 $1,473,786
DREW $1,350,576 $314,681 $233,364 $15,742 $66,572 $16,108 $46,366 $2,043,409
FAULKNER $6,884,246 $1,443,561 $752,634 $29,976 $205,070 $53,127 $124,546 $9,493,160
ERANKLIN $1,301,318 $143,905 $80,942 $17,618 $29,032 $18,971 $23,450 $1,615,236
FULTON $874,249 $104,867 $55,089 $3,576 $14,210 $14,282 $14,080 $1,080,353
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County Residential Commercial Industrial Agricultural Religion Government Education Total
GARLAND $7,873,478 $1,777,659 $688,892 $26,118 $215,084 $90,512 $65,338 $10,737,081
GRANT $1,207,519 $157,335 $105,487 $4,352 $26,582 $13,020 $21,774 $1,536,069
GREENE $2,931,064 $627,454 $293,759 $30,310 $68,994 $13,951 $56,120 $4,021,652
HEMPSTEAD $1,490,239 $311,460 $164,114 $33,198 $46,556 $30,738 $29,756 $2,106,061
HOT SPRING $2,233,529 $337,957 $164,854 $9,816 $71,498 $30,315 $36,936 $2,884,905
HOWARD $939,134 $257,522 $178,178 $18,982 $40,156 $13,032 $20,337 $1,467,341
INDEPENDENCE $2,640,887 $584,750 $602,759 $29,258 $84,614 $36,473 $58,553 $4,037,294
IZARD $908,181 $162,826 $47,693 $3,580 $20,754 $12,357 $23,660 $1,179,051
JACKSON $1,335,719 $326,214 $152,837 $31,166 $33,192 $17,053 $23,395 $1,919,576
JEFFERSON $6,547,176 $1,301,657 $507,180 $29,200 $277,698 $66,917 $121,754 $8,851,582
JOHNSON $1,511,656 $261,138 $193,218 $6,518 $38,908 $16,517 $31,484 $2,059,439
LAFAYETTE $626,681 $60,758 $21,480 $9,664 $18,548 $5,008 $9,460 $751,599
LAWRENCE $1,305,420 $219,246 $76,181 $31,278 $29,084 $46,793 $37,320 $1,745,322
LEE $609,249 $90,316 $8,712 $16,466 $25,258 $14,225 $19,699 $783,925
LINCOLN $841,344 $94,529 $41,657 $11,892 $20,286 $21,706 $28,026 $1,059,440
LITTLE RIVER $1,055,310 $146,317 $99,015 $10,020 $42,530 $21,917 $20,845 $1,395,954
LOGAN $1,651,278 $249,872 $112,791 $13,806 $59,074 $42,223 $34,456 $2,163,500
LONOKE $4,377,649 $571,558 $227,220 $64,384 $138,378 $34,344 $58,346 $5,471,879
MADISON $1,004,882 $84,200 $33,943 $5,648 $18,068 $10,156 $17,850 $1,174,747
MARION $1,261,547 $153,970 $143,384 $4,322 $22,526 $26,833 $14,782 $1,627,364
MILLER $2,791,308 $533,738 $191,757 $13,654 $130,028 $26,903 $51,622 $3,739,010
MISSISSIPPI $3,704,337 $865,973 $414,146 $99,584 $125,102 $42,874 $115,143 $5,367,159
MONROE $745,839 $173,114 $46,856 $20,836 $32,128 $8,857 $17,446 $1,045,076
MONTGOMERY $720,964 $62,625 $29,142 $7,190 $12,308 $22,376 $12,904 $867,509
NEVADA $659,620 $60,485 $22,573 $4,126 $18,550 $6,782 $14,712 $786,848
NEWTON $613,741 $237,017 $17,682 $3,430 $11,776 $10,516 $14,410 $908,572
OUACHITA $2,014,065 $304,480 $167,660 $5,256 $98,750 $22,596 $37,682 $2,650,489
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County Residential Commercial Industrial Agricultural Religion Government Education Total
PERRY $804,312 $50,417 $23,910 $12,678 $13,690 $9,381 $15,608 $929,996
PHILLIPS $1,582,544 $358,642 $137,805 $35,182 $57,020 $24,167 $51,025 $2,246,385
PIKE $780,006 $142,949 $30,895 $8,154 $21,334 $13,750 $10,316 $1,007,404
POINSETT $1,750,281 $503,543 $254,226 $60,832 $64,578 $22,037 $38,820 $2,694,317
POLK $1,257,822 $341,949 $131,334 $11,926 $57,256 $29,528 $53,037 $1,882,852
POPE $4,325,070 $1,049,200 $353,340 $26,420 $135,472 $37,850 $67,563 $5,994,915
PRAIRIE $823,198 $83,830 $36,180 $27,350 $8,350 $5,167 $10,496 $994,571
PULASKI $35,016,858 $13,318,057 $2,375,016 $99,954 $1,151,932 $786,561 $875,548 $53,623,926
RANDOLPH $1,305,300 $193,432 $82,442 $14,534 $21,452 $21,892 $19,892 $1,658,944
SAINT FRANCIS $1,790,964 $426,600 $187,486 $23,442 $61,660 $23,718 $50,144 $2,564,014
SALINE $6,803,999 $1,001,682 $333,602 $15,398 $149,676 $50,589 $45,640 $8,400,586
SCOTT $702,769 $86,549 $34,299 $10,200 $19,176 $15,060 $11,714 $879,767
SEARCY $578,647 $87,832 $83,772 $7,012 $12,102 $16,602 $14,066 $800,033
SEBASTIAN $9,933,637 $3,206,763 $1,385,649 $30,806 $266,760 $107,473 $156,646 $15,087,734
SEVIER $940,404 $193,228 $51,382 $13,600 $24,484 $12,678 $42,180 $1,277,956
SHARP $1,402,229 $230,565 $83,054 $5,590 $37,620 $23,377 $21,662 $1,804,097
STONE $788,394 $145,645 $46,971 $4,424 $29,016 $21,200 $10,238 $1,045,888
UNION $3,331,362 $1,139,674 $574,815 $21,012 $169,878 $52,638 $87,359 $5,376,738
VAN BUREN $1,367,851 $181,495 $46,753 $7,018 $39,368 $21,730 $13,386 $1,677,601
WASHINGTON $12,027,927 $3,346,120 $1,136,454 $93,646 $297,566 $81,161 $229,587 $17,212,461
WHITE $5,014,875 $1,015,816 $401,669 $31,538 $155,762 $50,632 $155,312 $6,825,604
WOODRUFF $623,648 $131,016 $27,551 $11,354 $13,576 $9,971 $14,952 $832,068
YELL $1,450,442 $196,857 $81,174 $15,600 $35,206 $30,235 $18,630 $1,828,144
Sources: HAZUS-MH 2.1
Note: *All $ values are in thousands
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As part of the plan update process, the State looks at changes in growth and development and
examines these changes in the context of the State‘s hazard-prone areas and how the changes in
growth and development affect loss estimates and vulnerability. When the population in a
hazardous area increases, so does the vulnerability of people and property associated with the
hazards unless mitigation measures are taken. When a population in a hazard area decreases, the
burden for assuming the loss to vulnerable property may exceed the resources of the declining
population

As part of the update process, the State reviewed baseline information from the original local
hazard mitigation plans, paying particular attention to the high-growth counties. Since these
plans were first generation plans, trend information beyond baseline data (e.g., population, land
area) was generally not discussed. Notable and important development trends illustrated in future
local hazard mitigation plan updates (e.g., changes in land use in hazardous areas, mitigation
successes), where discussed, will be captured in future state plan updates. The discussion here
focuses on population growth and increases in housing units and density by county, based on
2010 U.S. Census Bureau data.

3.2.1 Population

In the 2010 population counts released by the U.S. Census Bureau (April 1, 2010), Arkansas
ranked 32nd among the 50 states in population with 2,915,918 persons, 27th in land area with
52,035 square miles, 22nd in rate of growth at 9.1%, and 36th in population density with 56
persons per square mile.

In 1840, after more than 3 years of statehood and 21 years of being a Territory, Arkansas had a
population of 97,574. Decennial census findings from the last few decades, and the most recent
estimate of Arkansas‘s population growth are shown below on Table 3.2.c. Other general
Arkansas characteristics are presented in Table 3.2.d, Arkansas Quick Facts.

Table 3.2.c. Arkansas’ Population Growth

10-Year l:vnerzzgf
Census Total Population Percent
Change Percent
Change
1970 1,923,295 -- --
1980 2,286,435 18.88% 1.888%
1990 2,350,725 2.81% 0.281%
2000 2,673,400 13.73% 1.373%
2010 2,915,918 9.07% 0.907%
Source: US Census Bureau
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Table 3.2.d. Arkansas Quick Facts

2,915,918

9.1%

52,035

56

503

1,316,299

25.3

75

4 (Benton, Pulaski, Sebastian, and Washington)

6 (Craighead, Faulkner, Garland, Jefferson, Saline, and White)

12

29

24

Source: US. Census Bureau, State of Arkansas (www.local.arkansas.gov)

An illustration of Arkansas’s population by county based on the 2010 census is provided in
Figure 3.2.b.
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Figure 3.2.b. Counties by Population, 2010
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Table 3.2.e, Arkansas County Population Changes, lists the population changes for all Arkansas
counties based upon the 2000 and 2010 census data by percentage and in numerical form.

Table 3.2.e. Arkansas County Population Changes 2000 to 2010

County 2000 2010 Eﬁ:negné P%‘;‘Q:gg”
2000 to 2010
Arkansas Statewide 2,673,400 2,915,918 9.1% 242,518
Arkansas County 20,749 19,019 -8.3% -1,730
Ashley County 24,209 21,853 -9.7% -2,356
Baxter County 38,386 41,513 8.1% 3,127
Benton County 153,406 221,339 44.3% 67,933
Boone County 33,948 36,903 8.7% 2,955
Bradley County 12,600 11,508 -8.7% -1,092
Calhoun County 5,744 5,368 -6.5% -376
Carroll County 25,357 27,446 8.2% 2,089
Chicot County 14,117 11,800 -16.4% -2,317
Clark County 23,546 22,995 -2.3% -551
Clay County 17,609 16,083 -8.7% -1,526
Cleburne County 24,046 25,970 8.0% 1,924
Cleveland County 8,571 8,689 1.4% 118
Columbia County 25,603 24,552 -4.1% -1,051
Conway County 20,336 21,273 4.6% 937
Craighead County 82,148 96,443 17.4% 14,295
Crawford County 53,247 61,048 16.3% 8,701
Crittenden County 50,866 50,902 0.1% 36
Cross County 19,526 17,870 -8.5% -1,656
Dallas County 9,210 8,116 -11.9% -1,094
Desha County 15,341 13,008 -15.2% -2,333
Drew County 18,723 18,509 -1.1% -214
Faulkner County 86,014 113,237 31.6% 27,223
Franklin County 17,771 18,125 2.0% 354
Fulton County 11,642 12,245 5.2% 603
Garland County 88,068 96,024 9.0% 7,956
Grant County 16,464 17,853 8.4% 1,389
Greene County 37,331 42,090 12.7% 4,759
Hempstead County 23,587 22,609 -4.1% -978
Hot Spring County 30,353 32,923 8.5% 2,570
Howard County 14,300 13,789 -3.6% -511
Independence County 34,233 36,647 7.1% 2,414
Izard County 13,249 13,696 3.4% 447
Jackson County 18,418 17,997 -2.3% -421
Jefferson County 84,278 77,435 -8.1% -6,843
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Percent

County 2000 2010 Change P%‘f}‘;’ﬁg‘;”
2000 to 2010

Johnson County 22,781 25,540 12.1% 2,759
Lafayette County 8,559 7,645 -10.7% -914
Lawrence County 17,774 17,415 -2.0% -359
Lee County 12,580 10,424 -17.1% -2,156
Lincoln County 14,492 14,134 -2.5% -358
Little River County 13,628 13,171 -3.4% -457
Logan County 22,486 22,353 -0.6% -133
Lonoke County 52,828 68,356 29.4% 15,528
Madison County 14,243 15,717 10.3% 1,474
Marion County 16,140 16,653 3.2% 513
Miller County 40,443 43,462 7.5% 3,019
Mississippi County 51,979 46,480 -10.6% -5,499
Monroe County 10,254 8,149 -20.5% -2,105
Montgomery County 9,245 9,487 2.6% 242
Nevada County 9,955 8,997 -9.6% -958
Newton County 8,608 8,330 -3.2% -278
Ouachita County 28,790 26,120 -9.3% -2,670
Perry County 10,209 10,445 2.3% 236
Phillips County 26,445 21,757 -17.7% -4,688
Pike County 11,303 11,291 -0.1% -12
Poinsett County 25,614 24,583 -4.0% -1,031
Polk County 20,229 20,662 2.1% 433
Pope County 54,469 61,754 13.4% 7,285
Prairie County 9,539 8,715 -8.6% -824
Pulaski County 361,474 382,748 5.9% 21,274
Randolph County 18,195 17,969 -1.2% -226
St. Francis County 29,329 28,258 -3.7% -1,071
Saline County 83,529 107,118 28.2% 2,3589
Scott County 10,996 11,233 2.2% 237
Searcy County 8,261 8,195 -0.8% -66
Sebastian County 115,071 125,744 9.3% 10,673
Sevier County 15,757 17,058 8.3% 1,301
Sharp County 17,119 17,264 0.8% 145
Stone County 11,499 12,394 7.8% 895
Union County 45,629 41,639 -8.7% -3990
Van Buren County 16,192 17,295 6.8% 1,103
Washington County 157,715 203,065 28.8% 45,350
White County 67,165 77,076 14.8% 9,911
Woodruff County 8,741 7,260 -16.9% -1,481
Yell County 21,139 22,185 4.9% 1,046
Source: US Census Bureau
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The Change in Population by County, Figure 3.2.c and the Percent Change in Population by
County, Figure 3.2.d, illustrate the population changes from 2000 to 2010 per county,
numerically and by percent change, statewide.

The population increases by county in Arkansas between 2000 and 2010 is provided in Table
3.2.f. In Arkansas, 40 of the 75 counties gained population, 27 of which (36% of all counties)
gained more than 5% each. In the counties that showed an increase in population, 45% of the
increases are attributed to natural increase (number of births exceeding the number of deaths),

and 55% is attributed to migration into the State (UALR-CSDC). An illustration of the Natural

Increase of Arkansas Population by County is provided in Figure 3.2.e.

Table 3.2.f. Arkansas Counties with Population Increases 5% or Greater 2000 to 2010

County Percent Increase County Percent Increase
2000-2010 2000-2010

Arkansas Statewide 9.1% | Garland County 9.0%
Benton County 44.3% | Boone County 8.7%
Faulkner County 31.6% | Hot Spring County 8.5%
Lonoke County 29.4% | Grant County 8.4%
Washington County 28.8% | Sevier County 8.3%
Saline County 28.2% | Carroll County 8.2%
Craighead County 17.4% | Baxter County 8.1%
Crawford County 16.3% | Cleburne County 8.0%
White County 14.8% | Stone County 7.8%
Pope County 13.4% | Miller County 7.5%
Greene County 12.7% I(%jsﬁslndence 7.1%
Johnson County 12.1% | Van Buren County 6.8%
Madison County 10.3% | Pulaski County 5.9%
Sebastian County 9.3% | Fulton County 5.2%

Source: US Census Bureau

Arkansas All-Hazards Mitigation Plan
September 2013

3-14



Figure 3.2.c. Change in Population by County, 2000-2010
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Figure 3.2.d. Percent Change in Population by County, 2000-2010
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Figure 3.2.e. Natural Increase of Population by County, 2000-2010
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In the latest rankings of the most populous counties in the U.S. no Arkansas counties are
included among the nation‘s top 100 most populous counties in 2010. In Arkansas, the 10 most

populated counties are identified in Table 3.2.9.

Table 3.2.g. Top 10 Most Populated Arkansas Counties, 2000-2010

Percent Change

County 2010 Population 2000 Population 2000 to0 2010
Pulaski County 382,748 361,474 5.9%
Benton County 221,339 153,406 44.3%
Washington County 203,065 157,715 28.8%
Sebastian County 125,744 115,071 9.3%
Faulkner County 113,237 86,014 31.6%
Saline County 107,118 83,529 28.2%
Craighead County 96,443 82,148 17.4%
Garland County 96,024 88,068 9.0%
Jefferson County 77,435 84,278 -8.1%
White County 77,076 67,165 14.8%

Source: US Census Bureau

The population growth in Arkansas counties over the past decade has also been primarily in the
“metro areas” of Little Rock-North Little Rock-Conway, (Faulkner, Pulaski, and Saline
Counties) and Fayetteville-Springdale-Rogers (Benton and Washington Counties). Although
these growth factors have been dampened by the recent economic slowdown, not every county
has been affected to the same extent. Table 3.2.h lists the ten counties with the greatest

population growth.

Table 3.2.h. Counties with Greatest Population Gains (Numerical) 2000-2010

Population Increase

Percent Increase

County 2000-2008 2000-2008 2010 Population

Benton County 67,933 44.3% 221,339
Washington County 45,350 28.8% 203,065
Faulkner County 27,223 31.6% 113,237
Saline County 23,589 28.2% 107,118
Pulaski County 21,274 5.9% 382,748
Lonoke County 15,528 29.4% 68,356
Craighead County 14,295 17.4% 96,443
Sebastian County 10,673 9.3% 125,744
White County 9,911 14.8% 77,076
Crawford County 8,701 16.3% 61,948
Source: US Census Bureau
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Benton County ranked 36th among the nation‘s 100 fastest growing counties with populations
greater than 10,000 from 2000-2009. Located in the extreme northwest corner of the state,
Benton County can attribute its growth partially to the growth of the Latino immigration
(Winthrop Rockefeller Foundation, 2013). Population growth can also be attributed to the
economic impact of the corporate headquarters of Walmart, the world’s largest retailer, within
the county. Walmart headquarters is the largest employer in Bentonville with over 2,500 direct
jobs. (Bentonville/Bella Vista Chamber of Commerce, 2013).

Counties with the Greatest Population Gains, Table 3.2.i, lists the ten counties that have the
highest growth rates (percent change from 2000 to 2010). These top growing counties are
responsible for 93% of Arkansas‘s population increase during the period.

Table 3.2.i. Counties with Greatest Population Gains (Percent) 2000-2010

County 2010 Population 2000 Population Pcc):pr)]l;lr?;ign Perzcgg(;_ggfgge
Benton County 153,406 221,339 67,933 44.3%
Faulkner County 86,014 113,237 27,223 31.6%
Lonoke County 52,828 68,356 15,528 29.4%
Washington County 157,715 203,065 45,350 28.8%
Saline County 83,529 107,118 23,589 28.2%
Craighead County 82,148 96,443 14,295 17.4%
Crawford County 53,247 61,948 8,701 16.3%
White County 67,165 77,076 9,911 14.8%
Pope County 54,469 61,754 7,285 13.4%
Greene County 37,331 42,090 4,759 12.7%
Subtotal of Ten Counties 827,852 1,052,426 224,574 27.1%
Arkansas Statewide 2,673,400 2,915,918 242,518 9.1%

Source: US Census Bureau

Not all of Arkansas‘s counties are growing, however, referring back to Figures 3.2.c, d, and e, a
large number of Arkansas counties experienced a negative change in population from 2000 to
2010 and/or have not experienced a natural increase in population. The Delta Region and
Coastal Plains Region of Arkansas continue to lose population (Rural Profile of Arkansas,
University of Arkansas, 2011). The following tables, Table 3.2.j and k show the counties with
the greatest number and largest percentage of losses in population respectively. The counties of
Monroe and Woodruff in the Delta Region, and Dallas and Lafayette in the Coastal Plains
Region, rank among Arkansas‘s 10 least populous counties (see Table 3.2.1). In addition,
Monroe County is also in the list of top 10 counties with population lost numerically and largest
percentage of population lost during the 2000 — 2010 period.
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Table 3.2.j. Counties with Greatest Population Losses (Numerical) 2000-2010

Count Population Percent
y Decrease (#) Decrease
Jefferson County -6,843 -8.1%
Mississippi County -5,499 -10.6%
Phillips County -4,688 -17.7%
Union County -3,990 -8.7%
Ouachita County -2,670 -9.3%
Ashley County -2,356 -9.7%
Desha County -2,333 -15.2%
Chicot County -2,317 -16.4%
Lee County -2,156 -17.1%
Monroe County -2,105 -20.5%

Source: US Census Bureau

Table 3.2.k. Counties with Greatest Population Losses (Percent) 2000-2010

o Population Percent
Decrease (#) Decrease
Monroe County -2,105 -20.5%
Phillips County -4,688 -17.7%
Lee County -2,156 -17.1%
Woodruff County -1,481 -16.9%
Chicot County -2,317 -16.4%
Desha County -2,333 -15.2%
Dallas County -1,094 -11.9%
Lafayette County -914 -10.7%
Mississippi County -5,499 -10.6%
Ashley County -2356 -9.7%

Source: US Census Bureau

Table 3.2.1. Ten Least Populated Arkansas Counties,

2010 Census

Seuiiy 2010_ Population Percent

Population Decrease (#) Decrease
Calhoun County 5,368 -376 -6.5%
Woodruff County 7,260 -1,481 -16.9%
Lafayette County 7,645 -914 -10.7%
Dallas County 8,116 -1,094 -11.9%
Monroe County 8,149 -2,105 -20.5%
Searcy County 8,195 -66 -0.8%
Newton County 8,330 -278 -3.2%
Cleveland County 8,689 118 1.4%
Prairie County 8,715 -824 -8.6%
Nevada County 8,997 -958 -9.6%

Source: US Census Bureau

Arkansas All-Hazards Mitigation Plan
September 2013

3-20



Population projections issued by the UALR Census State Data Center suggest that Arkansas‘s
population will grow at a rate equal to or greater than 1% every year over the next decade (see
Table 3.2.m). Based on this projection the state will grow by 12.7% over the next decade versus
9.1% actual growth over the previous decade.

Table 3.2.m. Interim Arkansas Population Projections, 2010 - 2020

Year Population ZE:negn; P%Tg:gg :

2010 2,915,918 - -
2011 2,951,522 1.2% 35,604
2012 2,980,938 1.0% 29,416
2013 3,011,207 1.0% 30,269
2014 3,042,351 1.0% 31,144
2015 3,107,353 2.1% 65,002
2016 3,141,259 1.1% 33,906
2017 3,176,134 1.1% 34,875
2018 3,212,005 1.1% 35,870
2019 3,248,897 1.1% 36,892
2020 3,286,838 1.2% 37,941

Source: US Census Bureau, UALR Census State Data Center

Another indicator of growth is the number of housing units. The census defines a housing unit as
a house, an apartment, a mobile home or trailer, a group of rooms, or a single room that is
occupied, or, if vacant, is intended for occupancy as separate living quarters. According to the
U.S. Census Bureau, the number of estimated housing units in Arkansas increased 145,320 units,
or 11% between 2000 (1,179,049 units) and 2011 (1,324,369 units). Arkansas ranked 31st
among the 50 states in number housing units and 32nd in total population. Benton County,
Arkansas topped the list for percent growth and is the 100th fastest growing county in the nation
in terms of housing unit percent change 2000-2009 estimates (released September 2010).

Table 3.2.n provides a list of the top 10 counties with the greatest housing unit gains
numerically, Table 3.2.0 provides the top 10 counties with the greatest housing gains by
percentage of increase from 2000 - 2010, and Table 3.2.p lists the top 10 counties ranked by
number of housing units in 2010. All three tables include the largest metro area counties of
Benton, Washington, Faulkner, Pulaski, and Saline, which are among the top 10 most populous
counties, as shown in previously referenced Table 3.2.g, Top 10 Most Populated Arkansas
Counties. Housing unit growth generally tracks with population growth, although not quite as
closely. Figures 3.2.f, g, and h illustrate the housing units values included in the
aforementioned tables but include the entire State of Arkansas by county.
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Table 3.2.n. Counties with Greatest Housing Unit Gains (Numerical), 2000-2010

County Housing Unit Percent_ Incregse
Increase Housing Unit

Benton County 28,803 44.8%
Washington County 23,478 36.5%
Pulaski County 14,420 8.9%
Faulkner County 12,066 34.9%
Saline County 10,986 32.5%
Lonoke County 6,490 31.3%
Garland County 5,595 12.4%
Craighead County 5,382 15.3%
Sebastian County 5,340 10.8%
White County 4,875 17.7%

Table 3.2.0. Counties with Greatest Housing Unit Gains (Percent), 2000-2010

County PercenF Incregse Housing Unit
Housing Unit Increase
Benton County 44.8% 28,803
Washington County 36.5% 23,478
Faulkner County 34.9% 12,066
Saline County 32.5% 10,986
Lonoke County 31.3% 6,490
Crawford County 22.5% 4,800
White County 17.7% 4,875
Stone County 17.4% 997
Craighead County 15.3% 5,382
Cleburne County 15.2% 2,094

Source: US Census Bureau

Table 3.2.p. Top 10 Counties Ranked by Number of Housing Units (2010)

County 2010 Housing Units 2010 Population
Pulaski County 175,555 382,748
Benton County 93,084 221,339
Washington County 87,808 203,065
Sebastian County 54,651 125,744
Garland County 50,548 96,024
Faulkner County 46,612 113,237
Saline County 44,811 107,118
Craighead County 40,515 96,443
Jefferson County 33,006 77,435
White County 32,488 77,076

Source: US Census Bureau
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Figure 3.2.f. Change in Housing Units by County, 2000-2010
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Figure 3.2.g. Percent Change in Housing Units by County, 2000-2010
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Figure 3.2.h. Housing Units by County, 2010
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3.2.2 Density

Arkansas has a surface land area of 52,035 square miles (2010 census) and a population of
2,915,918 (2010 Census). Based on the 2010 Census, Arkansas ranked 36th in population
density and 34th in housing density among the 50 states. Table 3.2.q lists the 10 counties ranked
highest in terms of both population density and housing density. Nine of these counties,
excluding Crawford, also ranked among Arkansas‘s top 10 most populous counties, see Table
3.2.9, Top 10 Most Populated Arkansas Counties 2000 - 2010. The population density statewide
by county is provided on Figure 3.2.i.

Table 3.2.q. Top 10 Counties Ranked by Population/Housing Density, 2010

. Population Density . Housing Density

County 2010 Pop_ulatlon Change (%) 2010 Hogsmg Change (%)

Density Density

2000-2010 2000-2010
Pulaski County 503.8 7.4% 231.1 10.6%
Benton County 261.2 44.1% 109.9 44.6%
Sebastian County 236.4 10.2% 102.7 11.6%
Washington County 215.6 29.8% 93.2 37.7%
Faulkner County 174.8 31.5% 71.9 34.6%
Saline County 148 28.1% 61.9 32.3%
Garland County 141.7 9.0% 74.6 12.3%
Craighead County 136.4 18.0% 57.3 16.0%
Crawford County 104.4 16.8% 44 22.9%
Jefferson County 88.9 -6.6% 37.9 -2.3%

Source: US Census Bureau, *Density is reported as people per square mile and is based on the square mileage of land in the
2000/2010 census.

The percent change in population density tracks with the percent change in population growth.
The fastest growing counties are also seeing their population density increase more rapidly than
the other counties as shown on Table 3.2.r, Counties with Greatest Population Density Gains,
and on Figure 3.2.j, Percent Change in Population Density by County from 2000 - 2010.

Table 3.2.r. Counties with Greatest Population Density Gains (%), 2000-2010

Population
County Density Gains (%)
2000-2010
Benton County 44.1%
Faulkner County 31.5%
Washington County 29.8%
Lonoke County 28.6%
Saline County 28.1%
Craighead County 18.0%
Crawford County 16.8%
White County 14.6%
Pope County 13.3%
Greene County 12.8%

Source: US Census Bureau, *Density is reported as people per square mile and is based on the square mileage of land in the
2000/2010 census.
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Figure 3.2.i. Population Density by County, 2010
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Figure 3.2.j. Percent Change in Population Density by County, 2000-2010
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Summary of Impact of Growth and Development Trends on Vulnerability and Loss
Estimates

Increased population growth and development can also increase the risk, vulnerability, and loss
estimates of counties as property values increase and areas that may once have been undeveloped
are now developed. The counties in Arkansas with the greatest population and housing gains
(See Tables 3.2.i and 3.2.0) are located in Northwest Arkansas, in the area around the Ozarks
National Forest, and Central Arkansas in the area around Little Rock. These counties are also in
the “metro-areas” or on the edges of existing metropolitan areas (See Figure 3.2.k). Growth and
development is often connected to employment opportunity increases from larger corporations
bringing in business. These large corporations seem to target both metropolitan areas and any
area that is considered a major tourism sector. Impacts to vulnerability and loss estimates were
noted for each natural hazard as follows:

e Itis not known if development is occurring within dam inundation zones. Most counties
within Arkansas do not have ordinances prohibiting or limiting development in dam
inundation areas.

e Growth and development have created greater demands on public water suppliers, thus
have increased the vulnerability and loss estimates to drought.

e In the Northwest Arkansas, Craighead and Greene Counties also noted population and
housing gains. This growth is located within the identified critical area for earthquakes.
Building codes within these communities help to reduce this increased vulnerability and
loss estimates to earthquakes.

e Growth has expanded into areas with expansive soils as well as landslide prone areas
increasing vulnerability and loss estimates to these hazards. The development and
implementation of building codes which address expansive soils and landslide prone soils
is a recommended mitigation action for each identified County.

e The counties experiencing the most development pressures all participate in the National
Flood Insurance Program, thus flood risk and loss estimates should not have increased in
these counties since the last All-Hazards Mitigation Plan; assuming that floodplain
ordinances are being effectively implemented and wise use of floodplains is being
encouraged.

e For those hazards without a defined boundary, such as severe thunderstorms and severe
winter weather it is difficult to project changes in vulnerability and loss estimates based
solely on population and growth. Increasing residential property value has also increased
loss estimates from these hazards.

e Craighead, Faulkner, Pulaski, and Saline Counties were noted as having significant
concentrations of both wildland-urban interface and wildland-urban intermix. Growth and
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development within these areas has increased vulnerability and loss estimates to
wildfires.

Figure 3.2.k. Metropolitan Statistical Areas (MSAs), 2010
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Vulnerability of human populations to certain diseases is impacted and determined by the overall
health, age and ethnicity of the people in the affected areas. Older people, infants, and children
tend to be more susceptible to pandemic events. These groups are considered special populations
with respect to many of the profiled hazards such as influenza and West Nile Virus. Also some
additional diseases are more prevalent in certain ethnicities or in specific population sectors such
as the rural poor with limited access to immediate medical attention.

The following tables, Table 3.2.s and t provide a listing of the top 10 counties with elderly (over
65 years old) populations numerically and by percentage respectively based on the 2010 census,
and Figure 3.2.1 illustrates the elderly populations statewide. A listing of the top 10 counties
with young (under 5 years old) populations numerically and by percentage are provided in
Tables 3.2.u and v, and Figure 3.2.m illustrates the populations of younger than 5 distributed by
county statewide. The APDMAC considers high levels of special populations to be vulnerable
with respect to many potential pandemic scenarios especially influenza and West Nile Virus.

Table 3.2.s. Top 10 Counties with Population Over 65 Years Old (Numerical), 2010

o 2010. Population
Population > 65 Years Old

Pulaski County 382,748 45,908
Benton County 221,339 26,986
Garland County 96,024 20,108
Washington County 203,065 19,641
Sebastian County 125,744 16,518
Saline County 107,118 15,875
Craighead County 96,443 11,740
Baxter County 41,513 11,659
Faulkner County 113,237 11,318
White County 77,076 10,848

Source: US Census Bureau

Table 3.2.t. Top 10 Counties with Population Over 65 Years Old (Percentage), 2010

Population
County PO 2010. Pzrcent
pulation > 65 Years Old

Baxter County 41,513 28.1%
Sharp County 17,264 23.9%
Marion County 16,653 23.8%
Izard County 13,696 23.6%
Cleburne County 25,970 23.6%
Stone County 12,394 22.8%
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Van Buren County 17,295 22.7%
Montgomery County 9,487 22.4%
Fulton County 12,245 22.4%
Searcy County 8,195 21.3%

Source: US Census Bureau

Table 3.2.u. Top 10 Counties with Population Younger Than 5 Years Old (Numerical),

2010
Count 2010 Population

y Population <5 Years Old
Pulaski County 382,748 26,731
Benton County 221,339 17,850
Washington County 203,065 15,232
Sebastian County 125,744 9,099
Faulkner County 113,237 7,931
Craighead County 96,443 7,040
Saline County 107,118 7,019
Garland County 96,024 5,408
White County 77,076 5,117
Jefferson County 77,435 4,957

Source: US Census Bureau

Table 3.2.v. Top 10 Counties with Population Younger Than 5 Years Old (Percentage),

2010

2010 Population

County Population Percent

P <5 Years Old
Sevier County 17,058 8.9%
Benton County 221,339 8.1%
Crittenden County 50,902 8.0%
Hempstead County 22,609 7.8%
Mississippi County 46,480 7.6%
Phillips County 21,757 7.6%
Desha County 13,008 7.6%
Washington County 203,065 7.5%
Howard County 13,789 7.4%
Craighead County 96,443 7.3%

Source: US Census Bureau
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Figure 3.2.1. County Population and Percentages of Residents 65 yrs and Older, 2010
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Figure 3.2.m. County Population and Percentages of Residents 5 yrs and Younger, 2010
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3.2.3 Social Vulnerability

A Social Vulnerability Index compiled by the Hazards and Vulnerability Research Institute in
the Department of Geography at the University of South Carolina measures the social
vulnerability of U.S. counties to environmental hazards for the purpose of examining the
differences in social vulnerability among counties. Based on national data sources, primarily the
2010 census and the five-year American Community Survey, it synthesizes 30 socioeconomic
variables, which the research literature suggests contribute to reduction in a community’s ability
to prepare for, respond to, and recover from hazards (i.e., social vulnerability). Seven significant
components explain 72% of the variance in the data. These components include race and

class, wealth, elderly residents, Hispanic ethnicity, special needs individuals, Native American
ethnicity, and service industry employment.

The index can be used by the State to help determine where social vulnerability and exposure to
hazards overlaps and how and where mitigation resources might best be used. Table 3.2.w lists
the highest ranking counties at risk in Arkansas. Figure 3.2.n, Social Vulnerability to
Environmental Hazards, Comparison within the State, 2006-2010, illustrates Arkansas‘s
geographic variation in social vulnerability. According to the index, the following, listed in order
from highest, are Arkansas‘s most vulnerable counties (i.e., they rank in the top 20% in the
State—and the nation): Chicot, Lee, Woodruff, 1zard, Lincoln, Stone, Van Buren, St. Francis,
Phillips, Searcy, Jackson, Lawrence, Monroe, Marion, and Baxter. It is worth noting that seven
counties, Chicot, Lee, Woodruff, Izard, Lincoln, Stone, and VVan Buren, also rank in the top 10%
of the nation.

Table 3.2.w. 3 High (Top 20%) Ranking at Risk Counties, SoVI Score, 2006-2010

County SoVI Score Igztrf:ril

Chicot 5.492302 97.36%
Lee 5.33295 97.17%
Woodruff 3.717429 93.00%
Izard 3.66176 92.78%
Lincoln 3.612265 92.43%
Stone 3.533421 91.92%
Van Buren 3.172686 90.01%
St. Francis 3.155053 89.82%
Phillips 3.06332 88.96%
Searcy 2.9917 88.32%
Jackson 2.80558 87.24%
Lawrence 2.62177 85.75%
Monroe 2.47321 84.51%
Marion 2.328987 83.39%
Baxter 2.293043 83.04%
Source: US Census Bureau
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Figure 3.2.n. Social Vulnerability to Environmental Hazards, 2006-2010
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3.3 Identifying Hazards

Requirement 8201.4(c)(2)(i): [The state risk assessment shall include an] overview of the
type...of all natural hazards that can affect the state.

Plan Update: The updated plan must addressed newly identified hazards or hazards that
have been determined to pose a more significant threat than was apparent when the
previously approved plan was prepared. If improved descriptions of hazards identified in
the previous plan are available, they must be incorporated into this section.

3.3.1 Natural Hazards

Natural hazards can be complex, occurring with a wide range of intensities. Some events are
instantaneous and offer no window of warning, such as earthquakes. Some offer a short window
in which to alert the public to take actions, such as tornadoes or severe thunderstorms. Others
occur less frequently and are typically more expansive, with some warning time to allow the
public time to prepare, such as flooding. The following natural hazards threaten Arkansas:

Dam and Levee Failure

Droughts

Earthquake

Expansive Soils

Flood

Landslides

Severe Thunderstorms (Damaging Winds, Hail, and Lightning)
Severe Winter Storm

Tornadoes

Wildfires

During the planning process for the 2013 plan update, it was noted that levee failures may
warrant profiling as a separate hazard in future updates to this plan. As a result, levee failure is
profiled as a separate hazard in this update. It should be noted that ADEM did not profile levee
failure separate from riverine flooding in the 2009 Hazard Analysis update.

The following natural hazards are not included in this analysis because they do not threaten
Arkansas: avalanches, coastal erosion, coastal storms, hurricanes, tsunamis, and volcanoes.
While expansive soils and landslides are recognized as hazards in Arkansas, they occur
infrequently and their impacts are minimal; so they will not be profiled further in this document.
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3.3.2 Man-made and Other Hazards

Each year there are increases in manmade incidents, which can be just as devastating as natural
disasters. The following hazards could also affect Arkansas:

Hazardous Materials Incidents;
Nuclear Events;

Terrorism; and

Major Disease Outbreak.

3.3.3 Presidential Declarations

In the United States, 95 percent of all presidentially declared disasters have been related to
weather or flood events. In Arkansas, 100 percent of the presidentially declared disasters since
1957 have also been related to weather or flood events. Since the 2010 update of the All Hazard
Mitigation Plan, there have been 3 presidentially declared disasters beginning with the May 2011
severe storms and flooding. Of the 3 new disasters since the last update, all have been major
disaster declarations.

Table 3.3.a summarizes presidential declarations for Arkansas since 1957. Additional

information on declared disasters can be found at http://www.fema.gov/disasters.

Table 3.3.a. Presidential Declarations for Arkansas from 1957 to 2013

Declaration . . No. Qf
Disaster No. Incident Type Counties
Date .
Designated
5/29/1957 77 Tornadoes, Rain, Hail, Floods NA
5/15/1958 83 Heavy Rainstorms, Floods NA
5/28/1960 102 Tornadoes, Floods NA
5/16/1961 112 Tornadoes, Floods NA
8/2/1963 157 Heavy Rains, Flooding NA
3/20/1964 166 Severe Storms, Flooding NA
5/3/1968 236 Tornado, Severe Storm 2
5/29/1968 239 Tornadoes, Severe Storms & Flooding 26
2/15/1969 254 Severe Storms, Flooding 36
1/27/1972 321 Severe Storms, Flooding 27
4/27/1973 375 Severe Storms, Flooding 43
5/29/1973 389 Severe Storms, Flooding 5
5/31/1974 435 Heavy Rains, Flooding 1
6/8/1974 437 Severe Storms, Flooding 8
4/1/1975 463 Severe Storms, Tornadoes 1
6/7/1975 471 Heavy Rains, Flooding 7
4/1/1976 498 Tornadoes 4
12/3/1976 3019 Drought 32
1/20/1978 3054 Tornadoes 3
4/22/1978 3062 Tornadoes 1
9/15/1978 564 Severe Storms, Flooding 2
4/11/1979 574 Tornado 8
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http://www.fema.gov/disasters

No. of

Declljzrts:[lon Disaster No. Incident Type Counties
Designated
4/16/1980 617 Severe Storms, Tornadoes 5
4/23/1982 3085 Severe Storms and Tornadoes 12
12/13/1982 673 Severe Storms, Tornadoes, Flooding 38
8/1/1983 688 Severe Storms, Flooding 5
12/17/1987 806 Tornadoes 1
12/31/1987 807 Severe Storms, Flooding 11
11/23/1988 817 Severe Storms, Tornadoes 24
5/15/1990 865 Flooding, Severe Storm 37
5/30/1991 907 Flooding, Severe Storm 21
7/24/1992 950 Severe Storm, Thunderstorms 5
2/28/1994 1011 Ice Storm, Winter Storm, Severe Storm 17
4/23/1996 1111 Severe Storms/Tornadoes 6
3/2/1997 1162 Severe Storms/Tornadoes 25
4/14/1997 1176 Severe Storms/Flooding 28
4/22/1998 3125 Severe Storms, Tornadoes and Flooding 1
1/23/1999 1266 Sever‘e Storms, Tornadoes, High Winds and 22
Flooding
12/28/2000 3159 Severe Winter Storm 52
12/29/2000 1354 Severe Winter Storm 67
3/13/2001 1363 Severe Storms & Flooding 22
1/24/2002 1400 Severe Storms & Flooding 20
1/6/2003 1450 Severe Ice Storm 18
6/6/2003 1472 Severe Storms, Tornadoes, and Flooding 23
5/7/2004 1516 Severe Storms, Flooding and Landslides 14
6/30/2004 1528 Severe Storms and Flooding 14
9/2/2005 3215 Hurricane Katrina 75
4/12/2006 1636 Severe Storms and Tornadoes 7
2/7/2008 1744 Severe Storms, Tornadoes, and Flooding 12
3/26/2008 1751 Severe Storms, Tornadoes, and Flooding 59
5/20/2008 1758 Severe Storms, Flooding, and Tornadoes 12
9/18/2008 1793 Sevgre Storms and Flooding associated with 18
Hurricane Gustav
10/22/2008 1804 Tropical Storm lke 20
1/28/2009 3301 Severe Winter Storm 48
2/6/2009 1819 Severe Winter Storm 30
4/27/2009 1834 Severe Storms and Tornadoes 5
6/16/2009 1845 Severe Storms, Tornadoes, and Flooding 38
12/3/2009 1861 Severe Storms, Tornadoes, and Flooding 38
2/4/2010 1872 Severe Storms and Flooding 25
5/2/2011 1975 Sever_e Storms, Tornadoes, and Associated 60
Flooding
7/8/2011 4000 Severe Storms, Tornadoes, and Flooding 3
1/29/2013 4100 Severe Winter Storm 8
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Table 3.3.b. Emergency Declarations for Arkansas from 1974 to 2013

Declaration . . Nz, qf
Disaster No. Incident Type Counties
Date .
Designated
09/14/1974 3003 Power Failure --
12/03/1976 3019 Drought 32
01/20/1978 3054 Tornadoes -
04/22/1978 3062 Tornadoes 1
04/23/1982 3085 Severe Storms and Tornados --
04/22/1998 3125 Severe Storms, Tornados and Flooding 1
12/28/2000 3159 Severe Winter Weather 52
09/02/2005 3215 Hurricane Katrina 75
01/28/2009 3301 Severe Winter Storm 48

Figure 3.3.a illustrates the declared disasters in Arkansas, 1957 to 2013.

Table 3.3.c shows the total amount of Public Assistance eligible for disaster declarations in
Arkansas from 1957 through 2013. Public Assistance includes state and federal assistance for
uninsured losses to public property and infrastructure within those counties included in the

disaster declaration.
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Figure 3.3.a. Number of Disaster Declarations by County
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Table 3.3.c. Public Assistance for Arkansas Disasters from 1957 to 2013

Damage
. Surve
Declaration Date Disaster No. Number of Applicants Reports/groj TotaI_A_mount
by County oct Eligible
Worksheets

5/29/1957 77 NA N NA
5/15/1958 83 NA N NA
5/28/1960 102 NA N NA
5/16/1961 112 NA N NA
8/2/1963 157 NA N NA
3/20/1964 166 NA N NA
5/3/1968 236 2 N NA
5/29/1968 239 26 N NA
2/15/1969 254 36 N NA
1/27/1972 321 27 N NA
4/27/1973 375 43 N NA
5/29/1973 389 5 N NA
5/31/1974 435 1 N NA
6/8/1974 437 8 N NA
9/14/1974 3003 NA N NA
4/1/1975 463 1 N NA
6/7/1975 471 7 N NA
4/1/1976 498 4 N NA
12/3/1976 3019 32 N NA
1/20/1978 3054 NA N NA
4/22/1978 3062 1 N NA
9/15/1978 564 2 N NA
4/11/1979 574 5 N NA
4/16/1980 617 NA N NA
4/23/1982 3085 NA N NA
12/13/1982 673 20 N NA
8/1/1983 688 5 N NA
12/17/1987 806 1 N NA
12/31/1987 807 NA N NA
11/23/1988 817 NA N NA
5/15/1990 865 35 N NA
5/30/1991 907 21 N NA
7/24/1992 950 5 N NA
2/28/1994 1011 17 N NA
4/23/1996 1111 4 N NA
3/2/1997 1162 18 N NA
4/14/1997 1176 26 N NA
4/22/1998 3125 NA N NA
1/23/1999 1266 16 N $7,265,330.40
12/29/2000 1354 65 N $171,802,016.45
3/13/2001 1363 22 N $3,019,659.14
1/24/2002 1400 20 N $2,225,170.96
1/6/2003 1450 18 N $9,586,323.53
6/6/2003 1472 16 N $5,305,933.78
5/7/2004 1516 14 N $7,197,835.44
6/30/2004 1528 14 N $3,348,750.68
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Damage

. Surve
Declaration Date Disaster No. UGS GFATTATEEE Reports/éroj TotaI'A.mount
by County ect Eligible
Worksheets

4/12/2006 1636 4 N $2,286,579.47
2/7/2008 1744 12 Y $5,020,005.70
3/26/2008 1751 55 N $41,116,383.43
5/20/2008 1758 8 Y $2,752,278.34
9/18/2008 1793 18 Y $3,994,226.94
10/22/2008 1804 20 Y $2,616,027.82
2/6/2009 1819 30 Y $216,042,435.90
4/27/2009 1834 5 Y $5,972,957.01
6/16/2009 1845 38 Y $9,594,421.12
12/3/2009 1861 38 Y $15,550,792.78
2/4/2010 1872 25 Y $9,933,649.26
5/2/2011 1975 57 Y $47,127,415.76
7/8/2011 4000 3 Y $2,648,119.09
1/29/2013 4100 8 NA NA

Table 3.3.d shows the total amount of Individual Assistance (1A) for IA-declared disasters in
Arkansas from 1957 through 2013. IA includes state and federal assistance to individuals and
families for uninsured losses within those counties included in the disaster declaration.

Table 3.3.d. Individual Assistance for Arkansas Disasters from 1957 to 2013

Number of

. _ N . Applicants Num_ber of

Declaration Date Disaster No. Individual Assistance by County Applicants

(Approved)
5/29/1957 77 NA 0 NA
5/15/1958 83 NA 0 NA
5/28/1960 102 NA 0 NA
5/16/1961 112 NA 0 NA
8/2/1963 157 NA 0 NA
3/20/1964 166 NA 2 NA
5/3/1968 236 NA 26 NA
5/29/1968 239 NA 25 NA
2/15/1969 254 NA 36 NA
1/27/1972 321 NA 0 NA
4/27/1973 375 NA 43 NA
5/29/1973 389 NA 5 NA
5/31/1974 435 NA 1 NA
6/8/1974 437 NA 8 NA
9/14/1974 3003 NA 0 NA
4/1/1975 463 NA 1 NA
6/7/1975 471 NA 7 NA
4/1/1976 498 NA 4 NA
12/3/1976 3019 NA 0 NA
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Number of
. _ N . Applicants Num_ber of
Declaration Date Disaster No. Individual Assistance by County Applicants
(Approved)
1/20/1978 3054 NA 0 NA
4/22/1978 3062 NA 1 NA
9/15/1978 564 NA 2 NA
4/11/1979 574 NA 8 NA
4/16/1980 617 NA 5 NA
4/23/1982 3085 NA 0 NA
12/13/1982 673 NA 31 NA
8/1/1983 688 NA 0 NA
12/17/1987 806 NA 1 NA
12/31/1987 807 NA 11 NA
11/23/1988 817 NA 24 NA
5/15/1990 865 NA 37 NA
5/30/1991 907 NA 0 NA
7/24/1992 950 NA 0 NA
2/28/1994 1011 NA 0 NA
4/23/1996 1111 NA 6 NA
3/2/1997 1162 NA 21 NA
4/14/1997 1176 NA 14 NA
4/22/1998 3125 NA 1 NA
1/23/1999 1266 $0.00 15 0
12/29/2000 1354 $0.00 65 0
3/13/2001 1363 $0.00 0 0
1/24/2002 1400 $0.00 0 0
1/6/2003 1450 $0.00 0 0
6/6/2003 1472 $7,297,676.37 19 3,219
5/7/2004 1516 $0.00 0 0
6/30/2004 1528 $0.00 0 0
4/12/2006 1636 $1,230,390.88 7 346
2/7/2008 1744 $4,360,723.47 10 541
3/26/2008 1751 $11,675,465.18 50 3,201
5/20/2008 1758 $2,474,245.11 12 381
9/18/2008 1793 $0.00 0 0
10/22/2008 1804 $0.00 0 0
2/6/2009 1819 $0.00 0 0
4/27/2009 1834 $1,864,525.69 4 282
6/16/2009 1845 $0.00 0 0
12/3/2009 1861 $0.00 0 0
2/4/2010 1872 $0.00 0 0
5/2/2011 1975 $24,301,705.18 37 4,291
7/8/2011 4000 $1,754,570.75 3 182
1/29/2013 4100 $0.00 0 0
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3.4 Hazards Profiles and State Risk Assessment

Requirement §201.4(c)(2)(i): [The state risk assessment shall include an overview of the]
location of all natural hazards that can affect the state, including information on previous
occurrences of hazard events, as well as the probability of future hazard events, using
maps where appropriate.

Plan Update: The plan update must continue to include occurrences of hazards profiled
in the previous plan, and discuss new occurrences of hazard events. The updated plan
must incorporate any new studies or technical information related to profiling hazards,
such as new National Flood Insurance Program maps or studies, HAZUS studies, or
reports from other Federal or State agencies that relate to

e Location of natural hazards;
e Past hazard events;

e Probability of future hazard events.

While maps are not required, any maps included in the updated plan must be consistent
with the updated information.

This Hazard Analysis assesses various risks facing the State and its communities in order to
evaluate and rank them. This process is then used to characterize hazards for emergency
planning. It estimates the probability of occurrence and the severity of consequences for each
hazard and provides a method of comparison. The evaluation involves many interrelated
variables (toxicity, demographics, topography, etc.), and should be used by state and local
officials in planning and prioritizing allocation of resources.

For this 2013 Mitigation Plan update, the vulnerability assessment and loss estimates have been
expanded for all hazards addressed in the plan where sufficient data is available. Hazards are
profiled alphabetically. Natural hazards precede the manmade and other hazards. Each hazard
profile contains the following sections:

** Description/Location

This section provides an overall hazard description and overview of the geographic location
within the State which would be affected by the identified hazard.

’:’ Previous Occurrences

This section provides a discussion of previous hazard events. This data serves to define historic
hazard trends and provides a reference point for understanding the potential impacts from future
predicted events. Reviewing historic data assists in evaluating hazard event profiles, which focus
on answering the following questions: How often might a particular disaster occur? Where are
we most likely to be affected? And, How bad can it get?
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*¢* Probability of Future Hazard Events

The hazards covered in the analysis are listed in Table 3.4.a and Table 3.4.b along with the
probability ratings have been validated by the APDMAC. The hazards listed are those that have
been experienced by, or pose a potential threat to, Arkansas. However, local or isolated problems
that constitute potential disasters should not be overlooked. The ratings are situational dependent.

Table 3.4.a. Natural Hazards Profiled in the All-Hazards Mitigation Plan

Natural Hazards Probability
Dam and Levee Failure Unlikely
Droughts Possible
Earthquakes Likely
Expansive Soils Unlikely
Flood Highly Likely
Landslides Possible
Severe '_rhund_erstorm; _ _ Highly Likely
(Damaging Winds, Hail, and Lightning)
Severe Winter Storm Highly Likely
Tornadoes Highly Likely
Wildfires Highly Likely

Table 3.4.b. Manmade and Other Hazards Profiled in the All-Hazards Mitigation Plan

Natural Hazards Probability
Commercial Facility Incidents Highly Likely
Superfund Site Incidents Unlikely
Pine Bluff Arsenal Incidents Unlikely
Methamphetamine Lab Incidents Highly Likely
Transportation Incidents - Highway Highly Likely
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Natural Hazards Probability
Transportation Incidents - Rail Possible
Transportation Incidents - Air Possible
Transportation Incidents - Water Unlikely
Pipeline Incidents Possible
Nuclear Events Unlikely
Terrorism Unlikely
Major Disease Outbreak Possible

The following definitions explain the probability and severity ratings for each hazard:

Table 3.4.c. Probability — Likelihood that the hazard will occur

Probability

Event is possible within the next 10 years.
Event has up to 1 in 10 years chance of occurring (1/10=10%).

Uniikely History of events is less than or equal to 10% likely per year.
Event is "Unlikely" but is possible of occurring.
Event is probable within the next five years.
Possible Event has up to 1 in 5 years chance of occurring (1/5=20%).
History of events is greater than 10% but less than or equal to 20% likely per year.
Event could "Possibly" occur.
Event is probable within the next three years.
Likel Event has up to 1 in 3 years chance of occurring (1/3=33%).
y History of events is greater than 20% but less than or equal to 33% likely per year.
Event is "Likely" to occur.
. Event is probable within the calendar year.
Highly Event has up to 1 in 1 year chance of occurring (1/1=100%).
Likely History of events is greater than 33% likely per year.

Event is “Highly Likely” to occur.
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% State Vulnerability Analysis

This section will be discussed for each hazard and will provide an overview and analysis of the
State‘s vulnerability to the hazards which will serve to describe vulnerability in terms of the
jurisdictions most threatened by the identified hazards, and most vulnerable to damage and loss
associated with hazard events. The overview vulnerability analysis was completed using a
variety of methods, including, HAZUS, other GIS-based risk modeling, statistical analysis of
exposure, census data, and past historic losses.

** State Estimates of Potential Losses

Where data is available, this overview and analysis of potential losses to the identified vulnerable
structures is provided utilizing a combination of HAZUS, other G1S-based risk modeling,
statistical analysis of past historic losses, and hypothetical scenario-based estimates. The
methods utilized are described in greater detail for each hazard where data is available. For those
hazards for which data is not available, the limitations which preclude analysis of potential losses
will be described.

** Development in Hazard Prone Areas

Where applicable, changes in development will be discussed as they pertain to identified hazard-
prone areas. Loss estimates provided herein are based on available data, and the methodologies
applied resulted in an approximation of risk. These estimates are used to understand relative risk
from hazards and potential losses. Uncertainties are inherent in any loss-estimation methodology,
arising in part from incomplete observed data and scientific knowledge concerning natural
hazards and their effects on the built environment. Uncertainties also result from approximations
and simplifications that are necessary for a comprehensive analysis (such as incomplete
inventories, demographics, or economic parameters).

** Consequence Analysis

An analysis of the potential for detrimental impacts of hazards was conducted for the Emergency
Management Accreditation Program (EMAP). This analysis was completed based on the EMAP
Standard published in September 2010. The results of the EMAP impact analysis are presented
in each profile‘s discussion of impact.

HAZUS-MH Loss Estimation Methodology

HAZUS-MH is FEMA ‘s standardized loss-estimation software program built upon an integrated
geographic information system platform. The HAZUS-MH risk assessment methodology is
parametric in that distinct hazard, vulnerability, and inventory parameters (earthquake spectral
ordinates, building construction, and building classes) are modeled using the HAZUS-MH
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software to determine the impact on the built environment (damage and losses). This risk
assessment referenced HAZUS-MH models to produce regional profiles and estimate losses for
two hazards: earthquakes and riverine flooding.

GIS-based risk modeling

For some hazards such as dam and levee failure, expansive soils, and landslides, geographic
locations of areas at risk to the hazard are known. However, these hazards are outside the scope
of HAZUS-MH. For these hazards, the known locations of areas at risk are mapped utilizing
geographic information systems to show areas of the State that are at greatest risk.

Statistical Risk Assessment Methodology

The statistical risk assessment methodology was applied to analyze hazards of concern that are
outside the scope of HAZUS-MH or other GIS-based risk-modeling. This approach is based on
different principals than HAZUS-MH and does not rely on readily available automated software.
It uses a statistical approach and mathematical modeling of risk to predict a hazard‘s frequency
of occurrence and estimated impacts based on recorded or historic damage information.
Historical data for each hazard are used and statistical evaluations are performed using manual
calculations. The general steps used in the statistical risk assessment methodology are
summarized below:

e Compile data from national and local sources;
e Conduct statistical analysis of data to relate historical patterns within data to existing hazard
models (minimum, maximum, average, and standard deviation);
e Categorize hazard parameters for each hazard to be modeled,;
e Develop model parameters based on analysis of data, existing hazard models, and risk
engineering judgment ;
e Apply hazard model including:
— Analysis of frequency of hazard occurrence
— Analysis of intensity and damage parameters of hazard occurrence
— Development of intensity and frequency tables and curves based on observed data
— Development of simple damage function to relate hazard intensity to a level of
damage (e.g., one flood = $ in estimated damage)
— Development of exceedence and frequency curves relating a level of damage for
each hazard to an annual probability of occurrence
— Development of annualized loss estimates.

Hypothetical Scenario-based Estimates

Specific scenario-based loss estimates are provided for several of the manmade and other
hazards of concern that are outside the scope of HAZUS-MH, GI1S-based risk-modeling, and
statistical analysis. For these hazards information on historical losses was not available. In
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addition since there are so many variables involved with manmade hazards, it is difficult to make
generalized assumptions for future events. In these instances, specific scenarios were chosen to
analyze to establish an acceptable loss estimation methodology.

Economic Impact

The State Estimate of Potential Losses is presented as annualized losses, whenever possible. In
general, presenting results in the annualized form is very useful for three reasons:

1. Contribution of potential losses from all (long term) future disasters is accounted for with
this approach;

2. Results in this form for different hazards are readily comparable and hence easier to rank;
and

3. When evaluating mitigation alternatives, use of annualized losses is an objective
approach.

The economic loss results are presented here using two interrelated risk indicators: the
annualized expected loss (AEL), which is the estimated expected long-term value of losses to the
general building stock for a specified geographic area (i.e., county); and the annualized loss ratio
(ALR), which expresses estimated annualized loss as a fraction of the building inventory
replacement value.

The estimated AEL addresses key components of risk: the probability of a hazard event
occurring in the study area, the consequences of the event (largely a function of building
construction type and quality), and the intensity of the event. By annualizing estimated losses,
the AEL factors in historic patterns of frequent small events with infrequent larger events to
provide a balanced presentation of the risk.

The ALR represents the AEL as a fraction of the replacement value of the local building
inventory. It gauges the relationship between average annualized loss and building replacement
value. This ratio can be used as a measure of relative risk between areas and, since it is
normalized by replacement value, it can be directly compared across different geographic units
such as metropolitan areas or counties. It can also be used as a measure of community
sustainability following a disaster.

Annualized losses for the hazards where the parametric approach is used are computed
automatically using a probabilistic approach. For hazards where the statistical approach was
used, the computations are based primarily on the observed historical losses.
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3.4.1 Dam and Levee Failure

% Description/Location

Arkansas is a state with many dams, impoundments, and levees. The failure of these structures
could result in injuries, loss of life and property, and environmental and economic damage.
While levees are built solely for flood protection, dams often serve multiple purposes, one of
which may be flood control. Severe flooding and other storms can increase the potential that
dams and levees will be damaged and fail as a result of the physical force of the flood waters or
overtopping.

Dams and levees are usually engineered to withstand a flood with a computed risk of occurrence.
If a larger flood occurs, then that structure will likely be overtopped. If during the overtopping
the dam or levee fails or is washed out, the water behind it is released as a flash flood. Failed
dams and levees can create floods that are catastrophic to life and property because of the
tremendous energy of the released water.

Dams

A dam is defined by the National Dam Safety Act as an artificial barrier that impounds or diverts
water and (1) is more than 6 feet high and stores 50 acre feet or more or (2) is 25 feet or more
high and stores more than 15 acre feet. Based on this definition, there are approximately 80,000
dams in the United States. Over 95 percent of these dams are non federal, with most being
owned by state governments, municipalities, watershed districts, industries, lake associations,
land developers, and private citizens. Dam owners have primary responsibility for the safe
design, operation, and maintenance of their dams. They also have responsibility for providing
early warning of problems at the dam, for developing an effective emergency action plan, and for
coordinating that plan with local officials.

Dams can fail for many reasons. The most common are as follows:

e Piping—Internal erosion caused by embankment leakage, foundation leakage, and/or
deterioration of pertinent structures appended to the dam;

e Erosion—Inadequate spillway capacity causing overtopping of the dam, flow erosion, and/or
inadequate slope protection;

e Structural Failure—Caused by an earthquake, slope instability, and/or faulty construction.

The failure of a dam may also result in a flood event. A dam impounds water in the upstream
area, referred to as the reservoir. The amount of water impounded is measured in acre-feet. An
acre-foot of water is the volume that covers an acre of land to a depth of one foot. As a function
of upstream topography, even a very small dam may impound or detain many acre-feet of water.
Dam failures are not routine, but the results can be devastating. Two factors influence the
potential severity of full or partial dam failure: (1) the amount of water impounded, and (2) the
density, type, and value of development downstream.
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A number of outside forces can cause dam failures. Included in these are prolonged periods of
rain or flooding, landslides into reservoirs, failure of dams upstream, high winds and
earthquakes. The most common cause of dam failure is prolonged rainfall that produces
flooding. Failure, due to natural events, such as earthquakes or landslides, is significant because
there is little to no advance warning. It is important to note that dam failures can result from
natural events, human-induced events or a combination of events. Improper design and
maintenance, inadequate spillway capacity or internal erosion or piping within a dam may also
cause failure. People, property and infrastructure downstream of dams are subject to devastating
damage in the event of failure.

National statistics show that overtopping of dams due to inadequate spillway design, debris
blockage of spillways or settlement of the dam crest, account for 34% of all dam failures.
Foundation defects, including settlement and slope instability, account for 30% of all failures.
Piping and seepage cause 20% of national dam failures. This includes internal erosion caused by
seepage, seepage and erosion along hydraulic structures, leakage through animal burrows and
cracks in the dam. The remaining 16% of failures are caused by other means.

The map on the following page shows 1,260 federal and state-regulated dams within the state.
The areas below dams are at risk to sudden and intense flooding in the event of a dam breach. A
current inventory of all dams is available from the Dam Safety and Floodplain Management
Division of the Arkansas Natural Resources Commission.

Dams in Arkansas are located throughout the state but are most common in the Ouachita
Mountains and the Arkansas Valley Physiographic Provinces of central and western Arkansas
where the topography is conducive to deep impoundments. Dams are also common on the north-
south trending Crowley’s Ridge of eastern Arkansas, the only area of significant topographic
relief in the Mississippi Alluvial Plain. There are also a large number of dams in southeastern
Arkansas, largely in Arkansas County, related to agricultural activity.

State-Regulated Dams

Subchapter 2 of Chapter 22 of Title 15 of the Arkansas Code of 1987, as amended, authorizes the
Arkansas Natural Resources Commission to develop and enforce rules and regulations governing
the design and operation of dams in the State. As such, the Arkansas Natural Resources
Commission (ANRC) has regulatory jurisdiction over non-federal dams that meet the following
definition of a “jurisdictional” dam:

All dams with height of 25 or more feet and containing 50 acre-feet or more of storage at
normal pool must have a valid construction and operation permit from the Commission,
unless they are owned by the United States Government. If smaller dams pose a threat to
life or property, they may also require regulation by the State based on petition by
downstream landowners and results of public hearings.
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Figure 3.4.1.a Arkansas Dam Locations

Data Source: A ARKANSAS DAMS
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Dam classifications have been developed by the ANRC to describe the level of risk and severity
associated with dam failure. These classifications do not reflect the physical condition of the
dams, but rather describe areas downstream of the dams that could be impacted in the event of
failure, which is generally unlikely. The ANRC classifies jurisdictional dams as follows:
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e High Hazard—Potential for loss of human life and/or excessive public, industrial,
commercial, or agricultural development in inundation areas. Losses could be over
$500,000. Emergency Action Plans are required for all High Hazard Dams.

e Significant Hazard—No potential for loss of human life. But, significant structures,
industrial, or commercial development, or cropland in inundation areas. Losses could be

$100,000 to $500,000.

e Low Hazard-- No potential for loss of human life. No significant structures in inundation
areas. Primarily pastures, woodland, or undeveloped land. Losses expected to be less than
$100,000

At the time this plan was developed there were 1,179 state-regulated jurisdictional dams in

Arkansas. Of those, 150 were High Hazard Dams, 208 were Significant Hazard Dams, and 821

were Low Hazard Dams.

Table 3.4.1.a provides the numbers of state-regulated low, significant and high hazard dams for

each county in Arkansas.

Table 3.4.1.a. Number of State-Regulated Dams in Each County by Hazard Class

County Low Significant High Total
Arkansas 66 1 0 67
Ashley 9 0 0

Baxter 1 2 1 4
Benton 10 8 4 22
Boone 2 0 0 2
Bradley 7 0 0 7
Calhoun 7 0 0 7
Carroll 6 1 2 9
Chicot 5 0 0 5
Clark 6 0 2 8
Clay 9 0 1 10
Cleburne 11 2 1 14
Cleveland 8 0 0 8
Columbia 17 1 0 18
Conway 21 9 3 33
Craighead 11 5 12 28
Crawford 10 1 5 16
Crittenden 1 0 0 1
Cross 6 5 4 15
Dallas 2 1 0 3
Desha 1 1 0

Drew 7 1 1 9
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County Low Significant High Total
Faulkner 34 4 0 38
Franklin 15 3 0 18
Fulton 21 2 2 25
Garland 16 10 8 34
Grant 2 0 10
Greene 2 4 11
Hempstead 31 0 1 32
Hot Spring 2 2 7
Howard 2 1 12
Independence 10 3 0 13
Izard 1 0 7
Jackson 0 0 2
Jefferson 18 4 0 22
Johnson 3 1 2 6
Lafayette 9 1 0 10
Lawrence 13 4 1 18
Lee 0 0 1
Lincoln 1 0 10
Little River 3 1 12
Logan 10 5 23
Lonoke 15 8 0 23
Madison 4 0 0 4
Marion 0 0

Miller 22 3 2 27
Mississippi 0 0 0
Monroe 5 0 0 5
Montgomery 3 3 2 8
Nevada 10 1 0 11
Newton 6 0 0 6
Ouachita 13 3 3 19
Perry 16 5 4 25
Phillips 0 0 2
Pike 2 0 7
Poinsett 21 7 7 35
Polk 13 2 6 21
Pope 10 5 2 17
Prairie 18 0 1 19
Pulaski 45 28 17 90
Randolph 14 6 0 20
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County Low Significant High Total
Saint Francis 2 4 2 8
Saline 40 11 6 57
Scott 15 5 3 23
Searcy 0 2 0 2
Sebastian 6 4 7 17
Sevier 8 0 0 8
Sharp 7 2 13 22
Stone 3 0 0 3
Union 12 0 1 13
Van Buren 9 1 0 10
Washington 12 7 5 24
White 25 6 2 33
Woodruff 0 0 0 0
Yell 7 0 4 11
Total 821 208 150 1179

Source: Arkansas Natural Resources Commission, 2013

The map in Figure 3.4.1.b provides the point locations of Significant and High Hazard State-

regulated dams in Arkansas.

Federal Dams/Reservoirs

There are also 62 dams in Arkansas that are maintained and operated by the federal government.
Table 3.4.1.b lists the number of dams by federal agency/department that maintains and operates

the dam in Arkansas. Table 3.2.1.c inventories the number of federal dams by county and

hazard class.

Table 3.4.1.b. Federal Dams in Arkansas by Federal Agency/Department

Federal Agency

# of Dams Maintained and
Operated in Arkansas

Department of Defense-US Air Force 1
Department of Defense-US Army 8
Department of Interior-Fish & Wildlife 3
Department of Interior-National Park Service 2
US Department of Agriculture-Forest Service 12
USACE-Little Rock District 23
USACE Vicksburg District 13
Total 62
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Figure 3.4.1.b Significant and High Hazard State-Regulated Dams in Arkansas
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Table 3.4.1.c. Federal Dams in Arkansas by County and Hazard Class

County Low Significant High Total
Arkansas 3 1 4
Ashley 1 1
Baxter 2 2
Calhoun 1 1
Carroll 1 1
Chicot 2 2
Clark 3 3
Cleburne 1
Conway 1 1
Desha 1 1
Faulkner 1 1
Franklin 1 1 1 3
Garland 2 2 4
Hot Spring 1 1
Howard 1 1
Jefferson 3 3 6
Lee 1 1
Little River 1 1
Logan 1 1
Monroe 1 1
Perry 1 1
Phillips 1 1
Pike 1 1
Polk 1 1
Pulaski 2 3 5
Sebastian 3 1 4
Sevier 2 2
Stone 2 2
Union 3 3
Washington 1 1
Yell 2 2 4
Total 25 20 17 62

Source: Arkansas Natural Resource Commission
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Figure 3.4.1.c Federal Dams in Arkansas
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Levees

Levees are earth embankments constructed along rivers and coastlines to protect adjacent lands
from flooding. Floodwalls are concrete structures, often components of levee systems, designed
for urban areas where there is insufficient room for earthen levees. Levees are usually
engineered to withstand a flood with a computed risk of occurrence. When a larger flood occurs
and/or levees and floodwalls and their appurtenant structures are stressed beyond their
capabilities to withstand floods, levee failure can result in loss of life and injuries as well as
damages to property, the environment, and the economy. In Arkansas, there are hundreds of
levees ranging in size from small agricultural levees that were constructed primarily to protect
farmland from high frequency flooding to large urban levees that were constructed to protect
people and property from larger, less frequent flooding events, such as the 100-year and 500-year
flood events. For purposes of this plan, the levee failure hazard will refer to both overtopping
and breach of a levee as defined in FEMA’s publication “So You Live Behind a Levee”
(http://content.asce.org/ASCEL eveeGuide.html)

e Overtopping: When a Flood Is Too Big—Overtopping occurs when floodwaters exceed the
height of a levee and flow over its crown. As the water passes over the top, it may erode the
levee, worsening the flooding and potentially causing an opening, or breach, in the levee.

e Breaching: When a Levee Gives Way—A levee breach occurs when part of a levee gives
way, creating an opening through which floodwaters may pass. A breach may occur
gradually or suddenly. The most dangerous breaches happen quickly during periods of high
water. The resulting torrent can quickly swamp a large area behind the failed levee with little
or no warning.

Levees are usually engineered to withstand a flood with a computed risk of occurrence. Many
levees in Arkansas were largely constructed to protect agricultural land and are not built to
design standards established to protect people and property. Their presence can, in some cases,
generate a false sense of security.

Levee Inventories

Levees have been constructed across the State by public and private entities with varying levels
of protection, inspection oversight, and maintenance. Currently there is no one comprehensive
database of all levees in the State. However, significant strides have been made toward
compiling such an inventory.

e The U.S. Army Corps of Engineers (USACE) has developed the National Levee Database
(NLD). At this time, the NLD contains only levees that are currently enrolled in the USACE
National Levee Safety Program.

e FEMA has developed the Mid-Term Levee Inventory (MLI) which contains levee data
gathered primarily for structures that were designed to provide protection from at least the
base (1-percent-annual-chance) flood, as this standard is the minimum level of protection
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recognized by the national Flood Insurance Program (NFIP) for accreditation. Some levees
that are not designed to meet, or have not been engineer-certified to meet, the minimum
NFIP criteria for accreditation are also included in the MLI.

Categories of Levees

SJYJd/\d | PUE SWE(

For purposes of the levee failure hazard profile and risk assessment in this hazard mitigation
plan, levees in Arkansas will be discussed in four categories:

1. Levees in the USACE Levee Safety Program

2. FEMA Accredited Levees

3. Levees that are both in the USACE Levee Safety Program and Accredited by FEMA
4. All other levees

The graphic in Figure 3.4.1.d displays the four levee categories described above. In terms of
assessing risk and severity, levees in categories 1, 2, and 3 all undergo or have undergone some
sort of inspection, certification, or accreditation that indicates the level of protection and/or
structural integrity of the levee system. However, the levees in the category 4 may not be
regularly monitored or inspected.

Figure 3.4.1.d. Four Categories of Levees
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Levees in the USACE Levee Safety Program

USACE created the Levee Safety Program (LSP) in 2006 to assess the integrity and viability of
levees and to make sure that levee systems do not present unacceptable risks to the public,
property, and environment. Under the Levee Safety Program, USACE conducts levee inspections
(routine, periodic and special event). During these inspections, deficiencies may be identified
such as unsatisfactory culverts, non-compliant vegetation, encroachments, and animal burrows.
USACE uses inspection findings to “rate” levee systems to determine compliance with operation
and maintenance requirements, understand the overall levee condition, and determine eligibility
for federal rehabilitation assistance under P.L. 84-99

According to the National Levee Database managed by USACE, there are currently 66 levees in
Arkansas in the USACE Levee Safety Program. The Little Rock District Office manages 46 of
LSP levees, the Memphis District manages 10 of the LSP levees, and the Vicksburg District
Office manages the remaining 10 LSP levees in Arkansas. See Table 3.4.1.d, on the following
page, for additional information on the Arkansas levees in the USACE Levee Safety Program.

USACE has recently finalized development of a Levee Screening Tool (LST) to understand the
risks associated with each levee system and assist with developing risk management solutions.
The screening results will support the assignment of a Levee Safety Action Classification
(LSAC) to denote the level of risk associated with each system. The Arkansas levees in the
USACE LSP are in preliminary stages of screening and assignment of an LSAC rating.

Table 3.4.1.e provides the descriptions of the five LSAC levels that will be assigned to each
levee in the LSP.

Table 3.4.1.e. USACE Levee Safety Action Classifications.

Levee Safety Action Classification
Class Characteristics Actions
Very High
Urgency
High Urgency | | jkelihood of inundation with Actions recommended for each
Moderate associated consequences class and level of urgency
Urgency characterizing each class, emphasis | grouped by responsible O&M
on life-safety. entity.
Low Urgency
Normal

Source: U.S. Army Corps of Engineers
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Table 3.4.1.d. USACE Levee Safety Program Levees in Arkansas

USACE " Length Inspection Inspection
District Levee System Name State(s) County(ies) Segment(s) (miles) Rating Date
Western Clay Drainage District Arkansas,
Little Rock No. 2 and 5 Missouri Butler County, Clay County 22.49 Unacceptable 22-Apr-10
Little Rock West of Morrilton Arkansas Conway County, Pope County 3 14.05 Unacceptable 15-Mar-10
Village Creek White River Jackson County, Woodruff
Little Rock Mayberry Levee District Arkansas County 1 22.84 Unacceptable 18-May-10
Van Buren Levee District No. Crawford County, Sebastian Minimally
Little Rock 1/Crawford County Levee District | Arkansas County 2 215 Acceptable 23-May-10
Little Rock T.A. Gibson Private Levee Arkansas | Jefferson County 1 3.99 Unacceptable 12-Sep-88
Little Rock Stalling Private Levee Arkansas Conway County 1 0.22 Unacceptable 13-Oct-06
Southern Enterprise Private Minimally
Little Rock Levee Arkansas Sebastian County 1 3.05 Acceptable 12-Sep-07
Little Rock Sloan Private Levee Arkansas Conway County 1 0.91 - -
Russellville Dike and Pumping Minimally
Little Rock Station Arkansas Pope County 1 1.2 Acceptable 19-Feb-10
Little Rock Running Water Levee District Arkansas Randolph County 1 8.76 Unacceptable 15-Sep-10
Little Rock Roland Drainage District Arkansas Pulaski County 1 4.09 Unacceptable 14-Oct-10
Minimally
Little Rock Rock Creek Levee Arkansas Pulaski County 1 0.59 Acceptable 14-Mar-12
Minimally
Little Rock Riverdale Private Levee Arkansas Pulaski County 1 2.89 Acceptable 7-Jul-10
Pulaski County Farm Private
Little Rock Levee Arkansas Pulaski County 1 1.89 Unacceptable 5-Jan-11
Point Remove Creek Drainage
Little Rock and Levee District Arkansas Conway County 1 7.2 Unacceptable 20-Sep-10
Little Rock Perry County Levee District No. 1 | Arkansas Perry County 1 29 Unacceptable 4-Mar-87
Little Rock Padgett Island Levee District Arkansas Independence County 1 2.76 Unacceptable 30-Sep-10
Little Rock Ormand Peters Private Levee Arkansas Conway County 1 0.35 Unacceptable 13-Oct-06
Minimally
Little Rock Okay Levee Arkansas Howard County 1 2.72 Acceptable 21-Dec-05
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USACE . Length Inspection Inspection
District Levee System Name State(s) County(ies) Segment(s) (miles) Rating Date
Jefferson County, Lonoke
Little Rock North Little Rock to Gillette Arkansas County, Pulaski County 3 53.28 Unacceptable 18-Mar-10
North Little Rock Levee and Minimally
Little Rock Floodwall Arkansas Pulaski County 1 2.97 Acceptable 14-Feb-12
Minimally
Little Rock Newport Levee District Arkansas Jackson County 1 8.5 Acceptable 18-Oct-10
Minimally
Little Rock McLean Bottom Arkansas Logan County 3 12.29 Acceptable 4-May-10
Minimally
Little Rock Massey Alexander Levee District Arkansas | Jackson County 1 6.51 Acceptable 11-Oct-10
Minimally
Little Rock Lower Hartman Bottom Levee Arkansas | Johnson County 1 10.21 Acceptable 22-Sep-10
Little Rock to Pine Bluff (Tucker
Little Rock Lake) Arkansas | Jefferson County 1 8.77 Unacceptable 16-May-12
Little Rock Little Rock Flood Protection Arkansas Pulaski County 1 7.51 Unacceptable 25-Mar-10
Little Red River Levee District No.
Little Rock 2 Arkansas | White County 1 10.91 Unacceptable 13-Dec-10
Little Red River Levee District No. Minimally
Little Rock 1 Arkansas | White County 1 6.51 Acceptable 20-Sep-11
Little Rock Little Private Levee Arkansas Faulkner County 1 2.05 Unacceptable 27-Jul-11
Minimally
Little Rock Honeysuckle White Levee Arkansas Franklin County 1 0.5 Acceptable 16-Jun-11
Little Rock Holly Bend Levee District No. 1 Arkansas Pope County, Yell County 1 3.52 Unacceptable 27-Jul-11
Holla Bend Drainage and Levee
Little Rock District No. 2 Arkansas Pope County 1 1.3 Unacceptable 16-Jun-11
Grant County, Jefferson
Head of Fourche Island to County, Pulaski County,
Little Rock Pennington Bayou Arkansas Saline County 2 21.38 Unacceptable 21-Apr-10
Minimally
Little Rock Fort Smith Levee District No. 1 Arkansas Sebastian County 1 1.8 Acceptable 6-Apr-10
Faulkner County Levee District Minimally
Little Rock No. 1 Arkansas Faulkner County 1 6.73 Acceptable 24-May-10
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USACE . Length Inspection Inspection
District Levee System Name State(s) County(ies) Segment(s) (miles) Rating Date
Little Rock East of Morrilton Arkansas Conway County 3 13.64 Unacceptable 19-Apr-10
Dardanelle Levee/Carden Bottom
Little Rock Levee Arkansas | Yell County 2 28.84 Unacceptable 7-May-10
Little Rock Curia Creek Drainage District Arkansas Independence County 1 5.3 Unacceptable 30-Sep-10
Conway County Levee District No. Minimally
Little Rock 6 Arkansas Conway County 1 4.39 Acceptable 20-Apr-10
Conway County Drainage & Minimally
Little Rock Levee District No. 1 Arkansas Conway County 1 2.61 Acceptable 21-Apr-10
Minimally
Little Rock Clarksville Levee and Floodwall Arkansas | Johnson County 1 1.15 Acceptable 22-Sep-10
Arkansas,
Little Rock Central Clay Drainage District Missouri Butler County, Clay County 1 12.3 Unacceptable 5-Apr-10
Little Rock Big Gum Drainage District Arkansas Clay County 1 8.86 Unacceptable 8-Apr-10
Minimally
Little Rock Batesville Levee and Floodwall Arkansas Independence County 1 0.99 Acceptable 29-Sep-09
Little Rock Bateman Levee District No. 3 Arkansas | Jackson County 1 3.03 Unacceptable 30-Sep-10
Lee County, Monroe County,
Prairie County, Saint Francis
Memphis White River Levee System Arkansas County, Woodruff County 2 39.31 - -
Clay County, Craighead
West Bank St. Francis Floodway County, Cross County, Greene
Memphis System Arkansas County, Poinsett County 5 118.05 Unacceptable 29-Apr-12
Craighead County, Dunklin
County, Mississippi County,
St. Francis East to Big Lake West | Arkansas, | New Madrid County, Pemiscot
Memphis System Missouri County, Poinsett County 5 112.75 Unacceptable 6-Jun-12
Mississippi and White Rivers Desha County, Monroe
Memphis Below Helena System Arkansas County, Phillips County 6 114.62 Unacceptable 15-May-12
Bollinger County, Cape
Girardeau County, Clay
County, Dunklin County, New
Little River Drainage District Arkansas, | Madrid County, Scott County,
Memphis Levee of Missouri System Missouri Stoddard County 1 19.29 Unacceptable 19-Apr-12
Memphis Des Arc Levee System Arkansas Prairie County 1 131 - -
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USACE . Length Inspection Inspection
District Levee System Name State(s) County(ies) Segment(s) (miles) Rating Date
Memphis De Valls Bluff Levee System Arkansas Prairie County 1 0.09 - -
Cape Girardeau County, Clay
County, Craighead County,
Crittenden County, Cross
County, Dunklin County,
Greene County, Lee County,
Mississippi County, New
Madrid County, Pemiscot
County, Phillips County,
Poinsett County, Saint Francis
Commerce MO - St. Francis River | Arkansas, | County, Scott County, Minimally
Memphis System Missouri Stoddard County 8 277.29 Acceptable 24-Apr-12
Minimally
Memphis Clarendon Levee System Arkansas Monroe County 1 6.18 Acceptable 14-Sep-10
Crittenden County, Cross
County, Lee County,
Big Lake and St. Francis Mississippi County, Poinsett Minimally
Memphis Floodway East System Arkansas County, Saint Francis County 1 1195 Acceptable 26-Apr-12
Vicksburg Red River LB AR Arkansas Lafayette County 1 28.09 Unacceptable 10-Aug-09
Arkansas, | Bowie County, Hempstead
Vicksburg RR RB Miller-Garland Texas County, Miller County 2 62.59 Unacceptable 6-Aug-09
Vicksburg McKinney Bayou - South Arkansas | Miller County 1 15.08 Unacceptable 24-Jun-09
Vicksburg McKinney Bayou - Mid - North Arkansas | Miller County 2 13.94 Unacceptable 22-Jun-09
Arkansas, | Bossier Parish, Lafayette
Vicksburg Long Prairie AR Louisiana | County 2 20.23 - -
Minimally
Vicksburg Hempstead County AR Arkansas Hempstead County 1 8.68 Acceptable 4-Aug-09
Vicksburg Calion Protection Works AR Arkansas Union County 1 3.92 Acceptable 15-Nov-08
Arkansas, Minimally
Vicksburg Caddo North LA Louisiana | Caddo Parish, Miller County 1 48.2 Acceptable 18-Sep-08
Ashley County, Avoyelles
Parish, Caldwell Parish,
Catahoula Parish, Chicot
Arkansas, | County, Concordia Parish, Minimally
Vicksburg AR-LA MS River Louisiana | Desha County, Drew County, 5 359.64 Acceptable 29-Sep-09
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USACE
District

Levee System Name

State(s)

County(ies)

Segment(s)

Length
(miles)

Inspection
Rating

Inspection
Date

East Carroll Parish, Franklin
Parish, Jefferson County, La
Salle Parish, Lincoln County,
Madison Parish, Morehouse
Parish, Ouachita Parish,
Rapides Parish, Richland
Parish, Tensas Parish, West
Carroll Parish, West Feliciana
Parish

Vicksburg

AR River North Bank

Arkansas

Arkansas County, Jefferson
County

56.16

Minimally
Acceptable

21-Oct-09

Source: USACE National Levee Database, http://nld.usace.army.mi
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A primary purpose for assessing and classifying the risk associated with levee systems is to
inform responsible parties on appropriate actions that should be taken to reduce risk. Risk
assessments, including levee screenings, will identify risk drivers associated with a particular
levee. Risk assessments will also identify actions that may be taken to reduce those risks.
Actions may be permanent in nature (e.g., replacing defective components or constructing
physical improvements to a levee). In many cases Interim Risk Reduction Measures (IRRMs)
may be warranted as a means of reducing risk in the interim while permanent measures are
planned and implemented. IRRMs for a particular levee system may be developed and
implemented by multiple authorities depending on the nature of the risk and the distribution of
authorities for that levee system. Parties that could be involved with developing and
implementing IRRMs could include: individuals (i.e., the general public); levee boards; local
communities; county, state and federal emergency management agencies; USACE; and others.
The USACE Engineering and Construction Bulletin (ECB) 2012-01 provides additional
information on this subject. Although the ECB is intended for application only on USACE-
program levees the general concepts apply to levees of all kinds.

FEMA Accredited Levees

Many levees shown on effective Flood Insurance Rate Maps (FIRM) were mapped in the 1970s
and 1980s and have never been remapped by FEMA. Prior to 1986, levees were shown on
FIRMs as providing protection from the base flood when they were designed and constructed in
accordance with sound engineering practices. Since 1986, levees have been shown as accredited
on FIRMs only when they meet the requirements of 44 CFR 65.10 “Mapping Areas Protected by
Levee Systems”, including certification by a registered professional engineer or a Federal agency
with responsibility for levee design.

Levees that do not meet the requirements of 44 CFR 65.10 cannot be shown as accredited on a
FIRM. Furthermore, floodplain areas behind the levee are at risk to base flood inundation and
are mapped as high risk areas subject to FEMA’s minimum floodplain management regulations
and mandatory flood insurance purchase requirement.

In 2004, as it initiated work under the Flood Map Modernization Initiative (Map Mod), FEMA
determined that analysis of the role of levees in flood risk reduction would be an important part
of the mapping efforts. A report issued in 2005 noted that the status of the Nation‘s levees was
not well understood and the condition of many levees and floodwalls had not been assessed since
their original inclusion in the NFIP. As a result, FEMA established policies to address existing
levees. As levees are assessed according to these policies, they fall under one of the three
following categories:
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1) Accredited Levee - With the except of areas of residual flooding (interior drainage), if the

2)

3)

data and documentation specified in 44 CFR 65.10 is readily available and provided to
FEMA, the area behind the levee will be mapped as a moderate-risk area. There is no
mandatory flood insurance purchase requirement in a moderate-risk area, but flood insurance
is strongly recommended.

Provisionally Accredited Levee (PAL) - If data and documentation is not readily available,
and no known deficiency precludes meeting requirements of 44 CFR 65.10, FEMA can allow
the party seeking recognition up to two years to compile and submit full documentation to
show compliance with 44 CFR 65.10. During this two-year period of provisional
accreditation, the area behind the levee will be mapped as moderate-risk with no mandatory
flood insurance purchase requirement.

De-Accredited Levees — If the information established under 44 CFR 65.10 is not readily
available and provided to FEMA, and the levee is not eligible for the PAL designation, the
levee will be de-accredited by FEMA. If a levee is de-accredited, FEMA will evaluate the
level of risk associated with each non-accredited levee through their Levee Analysis
Mapping Procedures (LAMP) criteria to consider how to map the floodplain and which areas
on the dry side of the levee will be shown as high risk. The mapping will then be updated to
reflect this risk.

Figure 3.4.1.e is a map showing the Levee Accreditation Status based on the Mid-term Levee
Inventory Status Report dated November 30, 2012.
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Figure 3.4.1.e. Arkansas Levee Accreditation Status Map
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A comparison of the counties with levees in the map above with the DFIRM status of Arkansas
Counties indicates that there are 5 Arkansas Counties with levees that do not have effective
DFIRMs. Those counties are:

e Clay County

e Craighead County
e Cross County

e Jackson County

e Pulaski

Pulaski County does have a Preliminary DFIRM. The Study status for all five of the counties
above indicates “Levee on Hold”.

Levees that are both in the USACE Levee Safety Program and Accredited by FEMA

USACE and FEMA are working to integrate the MLI into the NLD. When complete, this
integrated inventory will provide a comprehensive inventory of the levees in the now separate
inventories. At this time, it is not possible to provide a list of the levees in Arkansas that are both
in the USACE Levee Safety Program and Accredited by FEMA due to the inconsistencies in
levee names, segment lengths, etc. tracked by both programs. As part of the USACE and FEMA
levee integration effort, these differences are being resolved. The goal is to have the FEMA MLI
integrated with the NLD by the end of December 2013.

All Other Levees

There are also levees throughout the State that are intended to mitigate low-level flooding and/or
protect agricultural land that are not in the USACE Levee Safety program. Additionally, since
these levees are not intended to protect populations or development from flooding from the 1%
annual chance flood, they are not, nor seek to be accredited by FEMA for flood insurance
purposes. These levees may provide a false sense of security to residents behind these levees.
Additionally, these levees may not be routinely inspected by levee owners. There is no agency
with regulatory authority over these levees.

Although there is no comprehensive inventory that includes these “other levees”, the FEMA
Mid-term Levee Inventory includes information about some of the levees that fall into this
category. Again, this information is targeted to be available by the end of December 2013.
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** Previous Occurrences
This section discusses previous occurrences for dam and levee failure in Arkansas.

Dam Failure

According to Stanford University‘s National Performance of Dams Program, there were 5 dam
incidents in Arkansas captured in the database as of February 2013. Two incidents involved the
same dam, Carpenter Hamilton Dam.

Table 3.4.1.f. Dam Incidents in Arkansas

Nearest
Hazard | Height Town / . Incident 3 .
Dam Name Class (FY) Distance River Date Incident Type Failure
(miles)
Short Inflow Flood -
Paris Dam High 55.3 Paris / 1 Mountain 1939 Hydrologic Yes
Creek Event
Tupelo Low 48 None Tupelo 1973 Piping Yes
Bayou Site 1 Bayou
Antioch & Inflow Flood -
Carpenter High 115 Sulphur Ouachita May Hvdrolodic No
(Hamilton) 9 Townships / River 1994 yE 9
0 vent
Antioch &
Carpenter . Sulphur Ouachita March Gate Mis-
(Hamilion) | High 15 | townships/ | River 2000 operation No
0
June Inflow Flood -
Ponca Dam N/A N/A N/A N/A Hydrologic Yes
2000 Event

Source: Stanford University’s National Performance of Dams Program,
http://ce-npdp-serv2.stanford.edu/DamDirectory/DamincidentQuery/IncidentForm.jsp

Additional Details about notable dam failure incidents are provided below:

e June 2000 Ponca Dam Failure: Flooding on Ponca Creek (about four inches in eight hours)
and in the headwaters of the Buffalo River (six inches) caused the small (non-state permitted)
earthen Ponca Dam to fail on June 17. This, and the general flooding, caused the Buffalo
River to rise eight feet in one hour just below the confluence with Ponca Creek. Fortunately,
the river was already closed to floaters and no one was washed away at the Ponca launch.
The washout resulted in the earthen fill (which was previously leaking) to wash into a park
and Buffalo National River.

e July 2004 Decatur Dam Failure: Floodwaters damaged several businesses in Decatur in
western Benton County when an earthen dam, too small to be permitted by the state, broke
shortly after midnight on July 3, 2004. Five to six inches of rain had fallen in the area earlier
in the day. One business, an auto parts store approximately 500 yards from the dam, was
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damaged by four feet of water. Six service-bay doors were destroyed when the water swept
equipment within the shop into them. Equipment from the business was found up to a half-
mile away.

May 1990 Carpenter Dam Bridge Wash Out: The dam that holds the water in Carpenter
Lake did not fail. However the Carpenter Dam Bridge % mile downstream was washed out.
Water released from Lake Hamilton flooded homes on Lake Catherine. Over 300 homes
outside the Hot Springs area had to be evacuated.

Levee Failure

2011 Flooding: A 50 to 75 foot breach in the levee along the Black River near Pocahontas,
Arkansas broke on Highway 304. This expanded local flooding and resulted in closure of
portions of U.S. 67. The Randolph County Jail had to evacuate prisoners as the flood water
began to swell around the jail. The flooding also forced the Randolph County 911 Dispatch
Center to evacuate. Additional sections of the Black River levee broke in this event flooding
100 homes in the Robil subdivision as well as the Black River Technical College (Arkansas
Online http://www.arkansasonline.com/news/2011/apr/30/river-floods-100-homes-states-

death-toll--20110430/?print) .

Figure 3.4.1.f Pocahontas, Arkansas Levee Breach, April 28, 2011

Source: KAIT News Crew, http://www.kait8.com/story/14523747/prisoners-to-be-evacuated-due-to-pocahontas-flood

2008 Flooding: Sections of the Black River levee east of Pocahontas gave way flooding an
apartment complex east of the Robil Subdivision.

1927 Mississippi River Flood: This tremendous region-wide flood extended over nearly
26,000 square miles, killed more than 500 people and drove more than 700,000 people from
their home. Thirteen crevasses in the main Mississippi River levees occurred. Levee
overtopping and failure was so widespread during this flood that sometimes there was no dry
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land left except atop the levees. The photograph below shows flood victims camping on a
levee in Arkansas City, Arkansas.

Figure 3.4.1.g Arkansas City, Arkansas Levee, 1927 Mississippi River Flood

Source: U.S. Army Corps of Engineers
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** Probability of Future Hazard Events
Dam Failure

The variability of the size and construction of the dams in Arkansas makes estimating the
probability of dam failure difficult on any scale less than a case-by-case basis. The limited data
on previous occurrences indicates that in the last 74 years (1939 to 2013), there have been 5
recorded dam failure events in Arkansas which averages to less than 1 event every 15 years.
Therefore, this hazard’s probability is “Unlikely” (event is possible within the next 10 years).

Levee Failure

Although both federal and nonfederal levees have been damaged in previous regional flood
events, the damage has not resulted in catastrophic failure and/or damages. Levees in Arkansas
that have been constructed to protect development and populations from the 1-percent annual
chance flood are routinely inspected and maintained. Based on current historical data pertaining
to damaging/significant Levee Failure incidents in the State of Arkansas, This hazard’s
probability is “Unlikely”.

** State Vulnerability Analysis

Dam Failure

The state requires emergency action plans (EAP) for all high hazard dams. Of the 150 state-
regulated high hazard dams, 90 have emergency action plans, leaving 60 without an EAP. This
is a concern because if a dam without an EAP were to fail, Emergency Management Officials
would not have a formal action plan to guide notification and evacuation in the areas that would
be inundated.

The average age of the 1,167 dams with completion dates in the state’s inventory database is 50
years old, and some of them are exhibiting structural deficiencies. Common problems with older
dams include:

e Deteriorating metal pipes and structural components,

e Inadequate hydrologic capacity,

e Increased runoff because of upstream development, and

e Increased failure hazard because of downstream development.

Nationally, there is growing concern that many small flood control dams, which were built by
local watershed districts with U.S. Department of Agriculture technical and financial assistance
are at or near the end of their 50-year planned design life.

To complete an analysis of vulnerability to dam failure as well as attempt to describe
vulnerability in terms of the jurisdictions most threatened by dam failure, points were assigned to
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each type of dam and then aggregated for a total point score for each county. Points were
assigned as follows for each dam:

e Low Hazard Dams, 1 point,

e Significant Hazard Dams, 2 points,

e High Hazard Dams, 3 points,

e High Hazard Dams without an EAP, an additional 2 points.

This analysis does not intend to demonstrate vulnerability in terms of dam structures that are
likely to fail, but rather provides a general overview of the counties that have a high number of
dams, with weighted consideration given to dams whose failure would result in greater damages.

Table 3.4.1.g shows the results of this analysis for each county and Figure 3.4.1.h. displays the
results in a statewide map. Table 3.4.1.h shows the top eleven counties (# 10 and #11 have the
same score) by dam failure vulnerability rating based on the vulnerability analysis methodology
described above.

Table 3.4.1.g. Dam Failure Vulnerability Analysis Results Table

#HOf Low Sigrfifc;(f:ant G O LAl #I-?;zglr%h Weighted
aizld Hazard e Dams w/o Vulnerability
DENIE Dams DENIE EAP Analysis Score
County P peimy (X2 points) P pelirs) (X2 points)
Arkansas 66 1 0 0 68
Ashley 0 0 0 9
Baxter 1 2 1 1 10
Benton 10 8 4 1 40
Boone 2 0 0 0 2
Bradley 7 0 0 0 7
Calhoun 7 0 0 0 7
Carroll 6 1 2 1 16
Chicot 5 0 0 0 5
Clark 6 0 2 2 16
Clay 9 0 1 1 14
Cleburne 11 2 1 1 20
Cleveland 8 0 0 0 8
Columbia 17 1 0 0 19
Conway 21 9 3 1 50
Craighead 11 5 12 8 73
Crawford 10 1 5 1 29
Crittenden 0 0 1
Cross 6 5 1 30
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#H(;fz;(r)(\j,v Sig # i f(? (f: ant #I-? ;ZHair%h #I-(Ije]:zHalr?jh Weigh tgq
Dams Hazard Dams Dams w/o Vulne.rablllty
(X 1 point) Dams (X3 points) EAP Analysis Score

County (X2 points) (X2 points)

Dallas 2 1 0 0

Desha 1 0 0

Drew 7 1 1 0 12
Faulkner 34 4 0 0 42
Franklin 15 3 0 0 21
Fulton 21 2 2 1 33
Garland 16 10 8 1 62
Grant 8 2 0 0 12
Greene 5 2 4 3 27
Hempstead 31 0 1 0 34
Hot Spring 2 2 0 13
Howard 2 1 0 16
Independence 10 3 0 0 16
Izard 1 0 0 8
Jackson 0 0 0

Jefferson 18 4 0 0 26
Johnson 1 2 0 11
Lafayette 1 0 0 11
Lawrence 13 4 1 0 24
Lee 1 0 0 0 1
Lincoln 1 0 0 11
Little River 3 1 0 17
Logan 10 5 0 43
Lonoke 15 8 0 0 31
Madison 4 0 0 0 4
Marion 0 0 0

Miller 22 3 2 2 38
Mississippi 0 0 0

Monroe 0 0 0

Montgomery 3 2 1 17
Nevada 10 1 0 0 12
Newton 6 0 0 0 6
Ouachita 13 3 3 2 32
Perry 16 5 4 2 42
Phillips 2 0 0 0 2
Pike 5 2 0 0 9
Poinsett 21 7 7 1 58
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#H(;fz;(r)(\j,v Sig # i f(? (f: ant #I-? ;ZHair%h #I-(Ije]:zHalr?jh Weigh tgq
Dams Hazard Dams Dams w/o Vulne.rablllty
(X 1 point) Dams (X3 points) EAP Analysis Score

County (X2 points) (X2 points)

Polk 13 2 6 2 39
Pope 10 5 2 0 26
Prairie 18 0 1 1 23
Pulaski 45 28 17 13 178
Randolph 14 0 0 26
Saint Francis 2 4 2 2 20
Saline 40 11 6 4 88
Scott 15 5 3 0 34
Searcy 0 2 0 0 4
Sebastian 6 4 7 2 39
Sevier 8 0 0 0 8
Sharp 7 2 13 1 52
Stone 3 0 0 0 3
Union 12 0 1 1 17
Van Buren 9 1 0 0 11
Washington 12 7 5 1 43
White 25 6 2 2 47
Woodruff 0 0 0 0 0
Yell 7 0 12 0 19

Source: Analysis by AMEC utilizing data from: Arkansas Natural Resources Commission
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Figure 3.4.1.h Dam Failure Vulnerability Analysis Results Map
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Table 3.4.1.h. Top 11 Counties by Dam Failure Vulnerability Rating

Weighted
Vulnerability Analysis
County Score
Pulaski 178
Saline 88
Craighead 73
Arkansas 68
Garland 62
Poinsett 58
Sharp 52
Conway 50
White 47
Logan 43
Washington 43

Levee Failure

According to the FEMA MLI Status Report dated November 30, 2012, there are 33 counties in
Arkansas that have levees that are accredited by FEMA as providing protection from the base (1-
percent-annual-chance) flood event. Of those, 16 have Digital Flood Insurance Rate Maps (15
effective/1 Preliminary) that include levee protected areas. There are a total of 499.9 miles of
levees that comprise levee protected areas in the 16 DFIRM counties with levees. These levee
protected areas are indicated the DFIRM as “Zone X, Protected by Levee”. Figure 3.4.1.i.
depicts the 16 counties with Preliminary/Effective DFIRMS and the Zone X, Protected by Levee
areas in these counties.

To complete an analysis of vulnerability to levee failure as well as attempt to describe
vulnerability in terms of the jurisdictions most threatened by levee failure, this data was used,
along with census block data available in HAZUS MH 2.1 to determine the number of people
and the value of development in these identified levee protected areas. This methodology
consisted of calculating the percentage of the census block areas inside the Zone X, Protected by
Levee Areas. This percentage was then applied to the census block population and building and
contents values. This analysis does not attempt to evaluate which levees are more prone to
overtopping or failure, but rather provide a general picture of those counties that have more
people and property protected by levees and therefore the potential for more damage if failure or
overtopping were to occur.
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Figure 3.4.1.i DFIRM Counties With Zone X, Protected by Levee Areas
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Table 3.4.1.i provides a breakdown by county of the estimated population, structure value,
contents value, and total value in levee protected areas for the available Zone X, Protected by
Levee areas. This data is to be used only for general determination of those areas within
available DFIRM counties that could suffer the greatest losses in the event of levee failure
events. Data limitations prevent a more accurate analysis including: lack of delineation of
protected areas for all levees in all counties and, lack of statewide parcel-type data which would
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provide more accurate results in determining structures and values within levee protected areas.
As indicated previously, there are additional counties that have levees (various accreditation

statuses) that do not have preliminary or effective DFIRM data.

Table 3.4.1.i Populations and Values Protected by Levees in Arkansas Counties with

DFIRMs
|Z|\;l:essc?; Population Structure Value Contents Value Total Building
“Zone X Exposure in Exposure in Exposure in Exposure Value
County Protected ,b “Zone X “Zone X, “Zone X, in “Zone X,
Levee” y Protected by Protected by Protected by Protected by
Areas Levee” Areas Levee” Areas Levee” Areas Levee” Areas
Ashley ** 2,025 $90,417,041 $54,887,525 $145,304,566
Chicot 65 10,668 $535,779,147 $339,737,073 $875,516,220
Conway 24.5 91 $5,189,401 $3,044,115 $8,233,515
Crawford 19.7 560 $59,224,356 $54,859,121 $114,083,477
Desha 87.5 11,231 $674,064,449 $453,435,319 $1,127,499,767
Drew ik 12 $1,566,828 $1,142,285 $2,709,113
Greene 1.8 15 $2,191,680 $1,827,172 $4,018,852
Hempstead 9.9 189 $10,443,626 $6,879,162 $17,322,788
Independence 0.9 4 $64,477,246 $94,091,943 $158,569,188
Jefferson 115.5 8,632 $528,549,908 $337,432,611 $865,982,519
Johnson 10.3 5 $73,877 $38,499 $112,376
Lincoln 28 3,550 $97,729,334 $57,529,574 $155,258,908
Logan 12.3 28 $1,396,451 $765,581 $2,162,031
Poinsett 60.7 9,056 $536,082,856 $354,988,268 $891,071,125
Pope 1.2 1,049 $56,762,947 $31,588,147 $88,351,094
Pulaski* 62.6 4,275 $1,057,999,543 $977,416,293 $2,035,415,836
Total 499.9 51,390 $3,721,948,690 $2,769,662,686 $6,491,611,376

Source: FEMA NFHL and HAZUS MH 2.1; *Analysis based on Preliminary DFIRM; **levees associated with these areas are in
Chicot County; ***levees associated with these areas are in Desha and Chicot Counties.

According to this analysis, the greatest number of people in Zone X, Protected by Levee Areas
within the Effective/Preliminary DFIRM Counties is Desha County and the highest value of
development protected by accredited levees is in Pulaski County, followed by Desha County.
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Table 3.4.1.j Top 10 Counties--Development and Populations Protected by Levees

Structure Clo i
Population Value -
. Value . Total Building
Exposure in ] Exposure in .
p Exposure in « Exposure Value in
County Zone X “ Zone X, »
Zone X, Zone X, Protected
Protected by Protected by ’
" Protected by = by Levee” Areas
Levee” Areas v Levee
Levee” Areas
Areas

Pulaski County* 4,275 | $1,057,999,543 | $977,416,293 $2,035,415,836
Desha County 11,231 $674,064,449 | $453,435,319 $1,127,499,767
Poinsett County 9,056 $536,082,856 | $354,988,268 $891,071,125
Chinot County 10,668 $535,779,147 | $339,737,073 $875,516,220
Jefferson County 8,632 $528,549,908 | $337,432,611 $865,982,519
Independence County 4 $64,477,246 | $94,091,943 $158,569,188
Lincoln County 3,550 $97,729,334 $57,529,574 $155,258,908
Ashley County 2,025 $90,417,041 $54,887,525 $145,304,566

Source: FEMA NFHL and HAZUS MH 2.1; *Analysis based on Preliminary DFIRM

** State Estimates of Potential Losses

Dam Failure

GIS analysis of populations and development in dam inundation areas would provide the most
accurate results in terms of estimates of potential loss in the unlikely event of failure. However,
GIS-based inundation maps for state-regulated and federal dams are not readily available to
determine loss estimates based on inundation areas. As inundation maps are developed for
significant and high hazard dams, local hazard mitigation plans should work to develop potential
loss estimates for dam failure events.

Since GIS-based inundation maps are not readily available, loss estimates were derived from the
Hazard Class Definitions that the Arkansas Natural Resources Commissions assigns to all state-
regulated dams.

e High Hazard—Potential for loss of human life and/or excessive public, industrial,
commercial, or agricultural development in inundation areas. Losses could be over
$500,000. Emergency Action Plans are required for all High Hazard Dams.

e Significant Hazard—No potential for loss of human life. But, significant structures,
industrial, or commercial development, or cropland in inundation areas. Losses could be
$100,000 to $500,000.
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e Low Hazard. No potential for loss of human life. No significant structures in inundation
areas. Primarily pastures, woodland, or undeveloped land. Losses expected to be less than
$100,000

With these definitions in mind, loss estimates were calculated for each county as follows:

e ($500,000) * the number of High Hazard Dams,
e ($250,000) * the number of Significant Hazard Dams, and
e ($50,000) * the number of Low Hazard Dams.

Please note, this loss estimate analysis is only for state-regulated dams. Federal agencies with
jurisdictional authority over the federal dams in Arkansas maintain separate loss estimate
analysis for those dams. Additionally, this analysis is not intended to indicate that all dams in a
county would fail simultaneously. Table 3.4.1.k provides the potential loss estimate results by
county based on this analysis.

Levee Failure

To estimate potential losses associated with levee failure, the FEMA 500-year flood scenario
(.02-percent-annual-chance-flood) HAZUS Run for the State of Arkansas was utilized in
conjunction with the Zone X, Protected by Levee Areas on the Preliminary/Effective DFIRMs.
The .02-percent-annual chance flood was chosen as a level that would be more likely to overtop
or cause failure of the accredited levees. The layer of estimated losses by census block for the
500-year event was clipped to include only those losses that would be incurred in the Zone X,
Protected by Levee Areas. Again, this analysis does not intend to make a determination as to
specific levees that are prone to failure, but rather demonstrate a specific flood scenario for those
counties.
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Table 3.4.1.k. Dam Failure Loss Estimates by County

County Loss Estimates County Loss Estimates
Arkansas $3,550,000 Lee $50,000
Ashley $450,000 Lincoln $700,000
Baxter $1,050,000 Little River $1,650,000
Benton $4,500,000 Logan $5,400,000
Boone $100,000 Lonoke $2,750,000
Bradley $350,000 Madison $200,000
Calhoun $350,000 Marion $50,000
Carroll $1,550,000 Miller $2,850,000
Chicot $250,000 Mississippi $0
Clark $1,300,000 Monroe $250,000
Clay $950,000 Montgomery $1,900,000
Cleburne $1,550,000 Nevada $750,000
Cleveland $400,000 Newton $300,000
Columbia $1,100,000 Ouachita $2,900,000
Conway $4,800,000 Perry $4,050,000
Craighead $7,800,000 Phillips $100,000
Crawford $3,250,000 Pike $750,000
Crittenden $50,000 Poinsett $6,300,000
Cross $3,550,000 Polk $4,150,000
Dallas $350,000 Pope $2,750,000
Desha $300,000 Prairie $1,400,000
Drew $1,100,000 Pulaski $17,750,000
Faulkner $2,700,000 Randolph $2,200,000
Franklin $1,500,000 Saint Francis $2,100,000
Fulton $2,550,000 Saline $7,750,000
Garland $7,300,000 Scott $3,500,000
Grant $900,000 Searcy $500,000
Greene $2,750,000 Sebastian $4,800,000
Hempstead $2,050,000 Sevier $400,000
Hot Spring $1,650,000 Sharp $7,350,000
Howard $1,450,000 Stone $150,000
Independence $1,250,000 Union $1,100,000
Izard $550,000 Van Buren $700,000
Jackson $100,000 Washington $4,850,000
Jefferson $1,900,000 White $3,750,000
Johnson $1,400,000 Woodruff $0
Lafayette $700,000 Yell $2,350,000
Lawrence $2,150,000
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¢ Development in Hazard Prone Areas

Dam Failure

Of the top 11 counties with the highest vulnerability rating for dam failure, six were also in the
top 10 for greatest housing unit gains from 2000 to 2010. Those counties, in order of housing
unit gains are: Pulaski, Washington, Garland, Saline, Craighead, and White. It is not known if
development is occurring within dam inundation zones. Most counties within Arkansas do not
have ordinances prohibiting or limiting development in dam inundation areas. If additional
development does occur in inundation areas, the vulnerability to this hazard also increases.

Levee Failure

An analysis of population and development growth in counties with available Zone X, Protected
by Levee Areas, revealed the following counties had housing unit gains from 2000 to 2010 (in
order of # of increase): Pulaski and Jefferson. Only Pulaski and Independence Counties showed
population gains from 2000 to 2010. If additional development and population growth begins to
occur in levee protected areas, this will increase the vulnerability if levee failures or overtopping
occur.

Table 3.4.1.1 compares the loss estimates from the previous Arkansas All-Hazards Mitigation
Plan to the current analysis for the noted counties with housing unit gains.

Table 3.4.1.1 Dam and Levee Loss Estimates'

Loss Dam Levee
County Estimates Loss Estimate Loss Estimate Comparison
2010 Plan 2013 Plan 2013 Plan
Craighead N/A $7,800,000 Not applicable Comparison not available.
Garland N/A $7,300,000 Not applicable Comparison not available.
Independence N/A $1,250,000 $2,300,663 Comparison not available.
Jefferson N/A $1,900,000 $135,041,932 Comparison not available.
Pulaski N/A $17,750,000 $362,334,477 Comparison not available.
Saline N/A $7,750,000 Not applicable Comparison not available.
Washington N/A $4,850,000 Not applicable Comparison not available.
White N/A $3,750,000 Not applicable Comparison not available.

The 2010 All-Hazards Mitigation Plan estimated potential losses by jurisdiction utilizing the FEMA approved local mitigation
plans for 62 jurisdictions. This 2013 All-Hazards Mitigation Plan estimates potential loss Statewide utilizing a combination of
HAZUS, other GIS-based risk modeling, statistical analysis of past historic losses, and hypothetical scenario-based estimates.
Due to the limited data available with the local jurisdictional plans in 2010, a comparison of estimated losses for Counties, noted
in 2013 as experiencing changes in development, may not be available and/or directly correlate. This table presents the available
data and comparative analysis, as applicable.
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Table 3.4.1.m. 500-Year Flood Scenario Estimates of Potential Losses in Zone X, Protected by Levee Areas for Counties

with Preliminary/Effective DFIRMs

County ggrslijr;fiisn Rgili?;r:ltéal Rgg Ir1dtg?1ttlsal COBT mjeu?; d Cgrgrr"r:;:(t:éal BS.tlZ.err\ g C(? r: ?eer:ts To?;l i :_dggges To?glnlfzr;tsses Total Losses
Losses Losses Losses Losses Losses Losses

Ashley $303,548 $2,545,545 $1,632,801 $216,223 $1,282,376 $373,576 $977,325 $3,135,344 $3,892,503 $7,331,394
Chicot $402,627 $4,135,634 $2,644,653 $868,315 $2,159,718 $239,042 $971,555 $5,242,991 $5,775,926 $11,421,544
Conway $67,957 $1,114,870 $664,115 $0 $387,960 $0 $115,789 $1,114,870 $1,167,864 $2,350,690
Crawford $1,750,913 $2,836,543 $2,212,410 $1,334,350 $7,907,774 $983,476 $5,340,499 $5,154,370 $15,460,683 $22,365,965
Desha $353,677 $13,303,598 | $8,578,353 $193,759 $741,337 $188,103 $445,320 $13,685,460 $9,765,010 $23,804,147
Drew $0 $2,451 $1,507 $0 $0 $0 $0 $2,451 $1,507 $3,957
Green $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Hempstead $261,088 $19,179 $21,059 $855 $1,670,662 $0 $381,050 $20,033 $2,072,771 $1,461,241
Independence | $259,618 $0 $0 $0 $1,664,953 $0 $376,093 $0 $2,041,046 $2,300,663
Jefferson $6,254,055 $48,074,357 | $33,563,245 | $3,261,978 $23,369,836 $900,062 $19,618,399 | $52,236,397 $76,551,481 $135,041,932
Johnson $0 $36,114 $26,614 $0 $0 $0 $0 $36,114 $26,614 $62,728
Lincoln $1,343,006 $14,572,090 | $18,350,803 | $100,339 $1,710,523 $90,114 $3,726,316 $14,762,544 $23,787,641 $39,893,191
Logan $39,195 $108,706 $67,845 $0 $916 $0 $97,253 $108,706 $166,014 $313,914
Poinsett $308,508 $5,336,452 $3,412,716 $641,782 $896,276 $378,875 $1,223,895 $6,357,108 $5,532,888 $12,198,504
Pope $23,899 $663,617 $322,208 $289,872 $157,801 $78,988 $151,178 $1,032,477 $631,188 $1,687,564
Pulaski $33,831,769 | $3,855,318 $2,649,316 $87,274,615 | $219,126,591 $3,927,095 | $11,669,764 | $95,057,028 $233,445,671 $362,334,477
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** Consequence Analysis

When a dam fails, the stored water can be suddenly released and have catastrophic effects on life
and property downstream. Homes, bridges, and roads can be demolished in minutes. At least 5
dam failures have occurred in Arkansas since 1939. Residents near a Significant or High Hazard
dam should become familiar with the dam’s emergency actions plans, if available. Emergency
plans written for dams include procedures for notification and coordination with law
enforcement and other governmental agencies, information on the potential inundation area,
plans for warning and evacuation, and procedures for making emergency repairs.

As previously mentioned, the impact of levee failure during a flooding event can be very similar
to a dam failure in that the velocity of the water caused by sudden release as a result of levee
breach can result in a flood surge or flood wave that can cause catastrophic damages.

The information in Table 3.4.1.n. provides the Consequence Analysis of Potential for
Detrimental Impacts of Hazards done for accreditation with the Emergency Management
Accreditation Program (EMAP).

Table 3.4.1.n. EMAP Consequence Analysis: Dam and Levee Failure

Subject Detrimental Impacts
Health and Safety of Personsin | Localized impact expected to be severe for inundation area and
the Area at Time of Incident moderate to light for other adversely affected areas.
Health and Safety of Persons Localized impact expected to limit damage to personnel in the
Responding to the Incident inundation area at the time of the incident.

Damage to facilities/personnel in the area of the incident may require

Continuity of Operations ; .
temporary relocation of some operations.

Property, Facilities, and Localized impact to facilities and infrastructure in the inundation area
Infrastructure of the incident. Some severe damage possible.

Localized disruption of roads and/or utilities may postpone delivery

Delivery of Services .
of some services.

Localized impact expected to be severe for inundation area and

The Environment moderate to light for other adversely affected areas.

Local economy and finances adversely affected, possibly for an

E i Fi ial
conomic and Financia extended period of time, depending on damage and length of

Condition ) S
investigation.

Regulatory and Contractual Regulatory waivers may be needed locally. Fulfilment of some

Obligations contracts may be difficult. Impact may reduce deliveries.
Localized impact expected to primarily adversely affect dam owner

Reputation of or Confidence in and local entities.

the Entity. Localized impact expected to adversely affect confidence in local,
state, and federal government, regardless of the levee owner.
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3.4.2 Drought with Soil Erosion and Dust

¢ Description/Location

Drought is generally defined as a condition of moisture levels significantly below normal for an
extended period of time over a large area that adversely affects plants, animal life, and humans.
It can also be defined in terms of meteorology, agricultural, hydrological and socio-economic.

Meteorological drought is defined on the basis of the degree of dryness (in comparison to some
“normal” or average amount) and the duration of the dry period. A meteorological drought must
be considered as region-specific since the atmospheric conditions that result in deficiencies of
precipitation are highly variable from region to region.

Agricultural drought links various characteristics of meteorological (or hydrological) drought to
agricultural impacts, focusing on precipitation shortages, differences between actual and
potential evaporation, soil water deficits, reduced ground water or reservoir levels, and so forth.
Plant water demand depends on prevailing weather conditions, biological characteristics of the
specific plant, its stage of growth, and the physical and biological properties of the soil.

Deficient topsoil moisture at planting may hinder germination, leading to low plant populations
per hectare and a reduction of final yield. However, if topsoil moisture is sufficient for early
growth requirements, deficiencies in subsoil moisture at this early stage may not affect final
yield if subsoil moisture is replenished as the growing season progresses or if rainfall meets plant
water needs.

Hydrological drought is associated with the effects of periods of precipitation shortfalls on
surface or subsurface water supply (i.e., streamflow, reservoir and lake levels, ground water).
The frequency and severity of hydrological drought is often defined on a watershed or river basin
scale. Although all droughts originate with a deficiency of precipitation, hydrologists are more
concerned with how this deficiency plays out through the hydrologic system. Hydrological
droughts are usually out of phase with or lag the occurrence of meteorological and agricultural
droughts. It takes longer for precipitation deficiencies to show up in components of the
hydrological system such as soil moisture, streamflow, and ground water and reservoir levels.
As a result, these impacts are out of phase with impacts in other economic sectors.

Socioeconomic drought refers to when physical water shortage begins to affect people.

The four different definitions all have significance in Arkansas. A meteorological drought is the
easiest to determine based on rainfall data and is an easier drought to monitor from rain gauges
and reports. A hydrological drought means that stream and river levels are low, which also has
an impact for surface water and ground water irrigation. An agricultural drought represents
difficulty for Arkansas’s agriculture and is also relatively easy to monitor based on crop
viabilities in different regions of the State.
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The National Drought Mitigation Center (NDMC) located at the University of Nebraska in
Lincoln provides drought monitoring and technical assistance to all areas of the world. NDMC’s
website is found at http://www.drought.unl.edu/. Specific drought impacts by county are
recorded at http://droughtreporter.unl.edu/.

The impacts of drought can be categorized as economic, environmental, or social. Many
economic impacts occur in agriculture and related sectors, including increasing food prices
globally. In addition to obvious losses in yields in crop and livestock production, drought is
associated with increases in insect infestations, plant disease, and wind erosion. Drought also
brings increased problems with insects and disease to forests and reduces growth. The incidence
of wildfires increases substantially during extended droughts, which in turn places both human
and wildlife populations at higher levels of risk. Income loss is another indicator used in
assessing the impacts of drought because so many sectors are affected.

Although environmental losses are difficult to quantify, increasing public awareness and concern
for environmental quality has forced public officials to focus greater attention and resources on
these effects. Environmental losses are the result of damages to plant and animal species,
wildlife habitat, and air and water quality, wildfires, degradation of landscape quality, loss of
biodiversity, and soil erosion. Some of the effects are short-term and conditions quickly return
to normal following the end of the drought. Other environmental effects linger for some time or
may even become permanent. Wildlife habitat, for example may be degraded through the loss of
wetlands, lakes, and vegetation. However, many species will eventually recover from this
temporary aberration. The degradation of landscape quality, with increased soil erosion, may
lead to a more permanent loss of biological productivity of the landscape.

Although drought is not predictable, long-range outlooks may indicate an increased chance of
drought, which can serve as a warning (P.L. 109-430 established a National Integrated Drought
Information System within the National Oceanic and Atmospheric Administration to improve
drought monitoring and forecasting capabilities http://www.drought.gov/drought/). A drought
period can last for months, years, or even decades. It is rarely a direct cause of death, though the
associated heat, dust, and stress can all contribute to increased mortality.

In 1965, W.C. Palmer developed an index to measure the departure of the moisture supply.
Palmer based his index on the supply-and-demand concept of the water balance equation, taking
into account more than just the precipitation deficit at specific locations. The objective of the
Palmer Drought Severity Index (PDSI) (see in Table 3.4.2.a), as this index is now called, was to
provide measurements of moisture conditions that were standardized so that comparisons using
the index could be made between locations and between months. The advantage of the Palmer
Index is that it is standardized to the local climate, so it can be applied to any part of the country
to demonstrate relative drought or rainfall conditions.
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Table 3.4.2.a. Palmer Drought Severity Index (PDSI)

Palmer Classifications
4.0 or more Extremely Moist
3.0t03.99 Very Moist Spell
2.0t02.99 Unusual Moist Spell
1.0t0 1.99 Slightly Moist
0.51t00.99 Incipient Moist Spell
0.49to -0.49 Near Normal
-0.51t0-0.99 Incipient Dry Spell
-1.0to -1.99 Mild Drought
-2.0to -2.99 Moderate Drought
-3.0to -3.99 Severe Drought
-4.0 or less Extreme Drought

Figure 4.3.2.a. shows the updated drought conditions in the U.S. and in particular Arkansas.

Figure 3.4.2.a Palmer Drought Severity Index, February 2, 201

3

Drought Severity Index by Division
Weekly Value for Period Ending FEB 2, 2013

Long Term Palmer

[C1-4.0 or less (Extreme Drought)
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D—3.0 to -3.9 (Severe Drought) |: +2.0 to +2.9 (Unusual Moist Spell)
[[]-2.0 to -2.9 (Moderate Drought) [ +3.0 to +3.9 (Very Moist Spell)
[1-1.9 to +1.9 (Near Normal) - +4.0 and above (Extremely Moist)

Source: U.S. Drought Monitor, www.drought.gov
Note: Black square outlines Arkansas
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Drought can affect the amount of ground water available for users. Arkansas is the fourth largest
user of ground water in the U.S after California, Texas, and Nebraska according to the USGS.
The ground water in Arkansas supplies 33 percent of the population’s drinking water, but the
main user of ground water is irrigation. Irrigation accounts for 94 percent of the ground water
withdrawals in the State. Figure 3.4.2.b shows the principal aquifers in Arkansas. The
Mississippi Embayment contains the largest aquifers in Arkansas which are the Alluvial Aquifer
and the Sparta Aquifer. According to the Arkansas Groundwater Protection and Management
Report for 2012, a Supplement of the Arkansas Water Plan, Arkansas’ long-term water level
change is that the groundwater levels are declining in response to continued withdrawals at a rate
which is not sustainable.

Figure 3.4.2.c shows the annual precipitation normals for the State of Arkansas from 1981 to
2010. This figure shows the variations in precipitation across Arkansas and how significantly
the differences are from the northern counties averaging only 20 to 25 inches of precipitation

annually to the southeastern counties averaging 35 inches of precipitation annually.

Soil Erosion and Dust

Soil erosion is largely associated with periods of drought, when winds are able to move
tremendous quantities of exposed dry soil (wind erosion), and flooding (streambank erosion).
Improper agricultural and grazing practices can also contribute to soil erosion.

The United States is losing soil 10 times faster than the natural replenishment rate, and related
production losses cost the country about $37.6 billion each year. On average, wind erosion is
responsible for about 40 percent of this loss and can increase markedly in drought years. Wind
erosion physically removes the lighter, less dense soil constituents such as organic matter, clays
and silts. Thus it removes the most fertile part of the soil and lowers soil productivity, which can
result in lower crop yields or poorer grade pastures and increase economic costs.
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Figure 3.4.2.b Principal Aquifers in Arkansas
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Figure 3.4.2.c Arkansas Annual Precipitation Normals, 1981-2010
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** Previous Occurrences

Along with these NCDC listed events; the APDMAC has provided details about the following
previous drought events.

The Dust Bowl Drought: Arkansas was involved in a prolonged drought during the 1930s
that resulted in dust storms and much economic misery to go along with the depression.
Many summers from 1930 through 1939 were hot and dry. The worst dust storms in
Arkansas came during 1934. The first dust storm was on April 11 and several others followed
through the spring and summer. Ozark had 54 consecutive days of 100-degree weather
during 1934. That is the state record for the most consecutive 100-degree days.

Wind erosion was a big concern across the U.S. during the Dust Bowl years. Figure 3.4.2.d
shows the risk rating for dust or wind erosion during the 1930s as relatively low for
Arkansas, with a high risk defined for the Mississippi River Region of the State.

Figure 3.4.2.d United States Wind Erosion Areas During Dust Bowl of 1930’s

B Wind Erosion Area

Source: U.S. Department of Agriculture Agricultural Research Service, http://www.ars.usda.gov/Main/docs.htm?docid=18371

1953 and 1954: A statewide drought during the summer and fall of 1953 resulted in 100-
degree weather through the month of September and even into early October in some areas.
Wilson, in Mississippi County, went 101 days — from July 18 through October 26 —
without measurable rainfall which is the longest dry spell in the State. In 1954, a heat wave
covered Arkansas from June 7 through September 10 and there was an accompanying
drought. It was the hottest summer on record in Little Rock and there were a record 46 days
of 100-degree weather and 115 days of 90-degree weather. There was 100-degree weather on
16 out of 17 days and 10 consecutive 100-degree days during that period.
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1980: A heat wave and accompanying drought covered Arkansas from June 22 through
September 17. It produced the hottest month on record in Little Rock. There was a record 20
consecutive days of 100-degree weather that included 10 consecutive days of 105 degrees.
There were 41 days of 100-degree weather and 103 days of 90-degree weather in Little Rock
this time. Spatial Hazard Events and Losses for the United States (SHELDUS) data indicate
that this drought cost $50,000,000 in property damage and $450,000,000 in crop damage in
Arkansas.

2000: A dry period began at the beginning of July and continued through October in most of
Arkansas. This was part of a long-term drought that began in the spring of 1998. A heat wave
set in by mid-August with widespread 100-degree temperatures across the state through early
September. Little Rock had its hottest month on record in August. There were 11 consecutive
days of 100 degrees from August 25 through September 4 and Little Rock reached an all-
time record high temperature of 111 degrees on August 30. Only 67 inches of rain was
measured in July and August combined. A severe thunderstorm brought some rain to the
Little Rock area on September 1st ending 27 straight days with no precipitation (a record).
On September 8th, the governor of Arkansas asked that all 75 counties in Arkansas be
declared agricultural disaster areas. With foliage drying, grass fires became numerous. A
1,200-acre fire spread through the Petit Jean State Park in Conway County in early
September, with several forested areas completely burned. The Spatial Hazard Events and
Losses Database for the U.S. (SHELDUS) maintained at the University of South Carolina,
estimates losses for this drought at $50,000,000 for property damage and $450,000,000 for
crop damage.

2005 and 2006: Based on information provided by the Drought Monitor, much of western
Arkansas was affected by a severe to exceptional drought in 2005 and early 2006. The
Arkansas map below shows the conditions as of February 16, 2006. The drought continued
through 2006 as detailed Figure 3.4.2.e. The conditions improved to abnormally dry in 2007.

Figure 3.4.2.e Drought Conditions as of February 16, 2006
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Arkansas saw only 34 inches of rainfall during 2005 as opposed to the 50 inches of rain that
the state usually receives each year. Preliminary estimates show 2005 as the second-driest
year on record for most of Arkansas. All of the state's 75 counties were declared disaster
areas because of the drought. The rice crop wasn't affected much by the drought in 2005, but
farmers and cattlemen experienced continuing impacts during the on-going drought in 2006.

The drought increased the risks and dangers related to fire. The Arkansas Forestry
Commission posted burn bans in 52 of the state's 75 counties. Experts described the wildfire
conditions as ideal. Fourteen western Arkansas counties were on the "extreme fire danger"
list. The counties in northeast, eastern and south-central Arkansas were the least affected by
these on-going drought conditions. By early January 2006 there had been 256 reported fires
in Arkansas whereas the 10-year average was about 67 for this time of the year.

2010-2013: Drought has been a common theme in Arkansas from 2010 through 2013. Table
3.4.2.b shows the southwest area of Arkansas has fared the worst, with a four and a half foot
(54.39 inches) rainfall deficit at Texarkana (Miller County) in a three year span.

Table 3.4.2.b. Arkansas Precipitation Statistics (2010-2012)

Site 2012 - 2011 - 2010 +-
i%e”e"'”e (Northwest 3420 | -13.93| 5615 | +982| 4215| -3.87
":gr)“son (North Central 2053 | -1461| 5201| +7.87| 4612 | +0.92
JA(l’:e”)eSboro (Northeast 3357 | -14.53 58.05 +9.95 3222 | -13.96
Fort Smith (West
Coniral AR) 3394 | -1152| 4656 | +1.10| 3527 | -8.60
Little Rock (Central AR) 4225 | 750 | 6023| +1048| 3652 | -14.41
West Memphis (East 3908 | -1315| 5595 | +237| 51.83| -0.97
Central AR)

XeR’iarka”a (South West 3207 | -1758| 3069 | -1896| 2953 | -17.85
El Dorado (South

Cential AR 4441 | -851| 3762| -1530| 3423| -1988
Z:Q)e Bluff (South East 45.69 5.46 |  48.70 245 | 3197 | -2051

Source: National Weather Service, Little Rock, AR, Monitoring Drought in Arkansas http://www.srh.noaa.gov/lzk/?n=drought.htm

2011: Dry conditions remained across the south portion of the State through much of 2011.
By the end of October, rainfall at EI Dorado (Union County) and Texarkana (Miller County)
was close to eighteen inches below normal.
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The Arkansas Forestry Commission issued burn bans in 48 of the 75 counties as of August
10, 2011. Several counties in the northwest, western and south western portions of the State
were deemed as having “extreme” burning conditions.

e 2012: Arkansas experienced their driest April to June on record with six to twelve inch
rainfall deficits and warmer than normal temperatures. Over 74 percent of the land area in
Arkansas is under extreme or exceptional drought and 97 percent of the state is under at least
severe drought as seen in Figure 3.4.2.f. All 75 counties in Arkansas have been declared
drought disaster areas by the U.S. Department of Agriculture. In these areas, up to 75 percent
of the grass in pastures is considered severely impacted and may not recover. Livestock
watering ponds are dry or so stagnant they are dangerous for the health of the herd. Eighty-
three percent of pastures in the State are rated as poor or very poor by the National
Agricultural Statistic Service.

The University of Arkansas Division of Agriculture, Research and Extension Service
prepared the Impact of the 2012 Drought on Field Crops and Cattle Production in Arkansas
Preliminary Report. It reports ranchers in Arkansas lost at least $128 million due to drought
conditions from August, 2011 through July, 2012. The losses were mostly the result of a
short supply of hay and rising hay costs. It became too expensive to feed cattle, and ranchers
were forced to sell their cows. At one time, 85 percent of pastures were in poor or very poor
condition. This led to lackluster hay production and the smallest hay yields since the mid
1950s. While shipping hay from surrounding areas was an option, red fire ants complicated
the process. Many hay growers in the southeast United States live in fire ant quarantined
counties. Despite good intentions, hay could not be transported from a quarantined region to
a non-quarantined region unless the hay was certified as fire ant free and stored properly
(above ground). While the cattle industry suffered, most crops survived the drought. Early
planting due to a mild winter and ample supplemental water through irrigation led to good
plant development and decent yields.

The Arkansas Forestry Commission issued burn bans in 55 of the 75 counties as of June 27,
2012 as the fire danger was rated as “High” across the State. On July 11th, the United States
Department of Agriculture (USDA) designated 69 of 75 Arkansas counties as disaster areas
to help farmers recover from losses caused by the drought. That was bumped to 72 counties
(all but Chicot, Desha and Drew Counties) by August 8th.

On August 3, 2012, the Governor declared a drought emergency to assist with the transport
of hay during Arkansas’ severe drought.
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Figure 3.4.2.f Arkansas Drought Conditions on July 31, 2012

Intensity:

D0 Abnormally Dry Il D3 Drought - Extreme
D1 Drought - Moderate Il D4 Drought - Exceptional
D2 Drought - Severe

Source: National Weather Service, Little Rock, AR, 2012 Yearly Climate Summary http://www.srh.noaa.gov/lzk/?n=2012.htm

The U.S. Drought Monitor is a composite of several observed weather variables and drought
indices that is updated weekly. It is the primary drought monitoring tool. The March 12, 2013,
map (see Figure 3.4.2.9), shown here, indicated that the State does not have any extreme drought
conditions whereas in July 2012 less than a year ago, the extreme and exceptional drought
conditions were prevalent throughout the State.
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Figure 3.4.2.g Arkansas Drought Conditions, March 12, 2013

U.S. Drought Monitor ~ “2.2°"
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. Released Thursday, March 14, 2013
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Source: U.S. Drought Monitor, http://www.droughtmonitor.unl.edu/monitor.html

The National Drought Mitigation Center developed the Drought Impact Reporter in response to
the need for a national drought impact database for the United States. The Drought Impact

Reporter maps the effects of drought, based on reports from media, observers and other sources.

Impacts are an observable loss or change at a specific place and time due to drought. The
Drought Impact Reporter is not a comprehensive set of data, but is useful in tracking drought, if
submissions are adequate, to aid in better understanding and response to drought impacts. The
main emphasis is for drought planning.

The Drought Impact Reporter contains information on 328 drought impacts from droughts that
affected Arkansas between January 2003 and December 2012. Thirty-seven percent of them are
from media reports. Most of the impacts, 160, were classified as “agriculture.” Other impacts
include “energy” (1), “plants and wildlife” (31), “society and public health” (33), “water supply
and quality” (86), “business and industry” (27), “fire” (55), “relief, response, and restrictions”
(66), and “tourism and recreation” (8). These categories of agriculture, energy, plants and
wildlife, society and public health, water supply and quality, business and industry, fire, relief,
response, and restrictions, and tourism and recreation are described on the National Drought
Mitigation Center, Drought Impact Reporter website http://droughtreporter.unl.edu/.

Arkansas All-Hazards Mitigation Plan 3-100

September 2013

ISTIJ PUB UO0ISLIH [I0S YIIM Jynoaq


http://www.droughtmonitor.unl.edu/monitor.html
http://droughtreporter.unl.edu/

Insured Crop Loss Data

According to the USDA Risk Management Agency, insured crop losses through the State of
Arkansas as a result of drought conditions for the ten year period of 2003-2012 totaled
$79,487,759 as shown in Table 3.4.2.c. It shows the highest year of crop losses as the most
recent years of 2010- 2012. This information is also reported and annualized by county in Table
3.4.2.d in the State Estimates of Potential Losses Section. Please note that this data only applies
to insured crops. According to the 2011 Arkansas Crop Insurance Profile Report issued by the
USDA Risk Management Agency 79 percent of Arkansas’ row crops were insured in 2011.

Table 3.4.2.c. Total Insured Crop Insurance Paid by Year, 2003-2012

Year Crop Insurance Paid
2012 $14,349,712
2011 $15,544,487
2010 $12,165,477
2009 $253,135
2008 $9,463,371
2007 $8,319,294
2006 $8,821,636
2005 $6,856,914
2004 $1,448,884
2003 $2,264,849
Total $79,487,759

Source: USDA Risk Management Agency

*¢* Probability of Future Hazard Events

Using annual PDSI maps from 1730 through 1995 developed by the NOAA Pale climatology
Program, it was found that Arkansas experienced severe to extreme drought conditions 23 times
over this 265-year period, approximately one drought every 11.5 years. Drought years included:
1736, 1737, 1767, 1772, 1801, 1855, 1874, 1901, 1911, 1913, 1914, 1918, 1925, 1930, 1934,
1936, 1941, 1953, 1954, 1955, 1956, 1963, and 1964, 1980, 2000, 2005-2007 and 2010-2012.

As of the date of this revision (2013), Arkansas is currently experiencing long-term drought
conditions and based on the previous occurrences of drought conditions in the State; the
probability of drought events occurring with some frequency is considered “Possible”. As the
State continues to develop with higher populations and more economic activity related to
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agriculture, livestock and poultry, these drought conditions and drier trends may begin to have a
profound impact.

In recent years, drought has affected certain counties and regions of the State on a more recurring
basis. With the possibility of climate change, this hazard may affect more regions of the State
even more often. The Arkansas Natural Resources Commission will have completed the update
of the Arkansas Water Plan by November 2014 and projections indicate irrigation and drinking
water needs using surface and ground water will more than double again by the year 2020.
Careful planning and management is essential to assure continued availability of quality surface
and ground water. This will be accomplished by identifying and evaluating water problems and
presenting specific solutions and recommendations to meet future water needs.

% State Vulnerability Analysis

Availability of ground water during drought conditions is controlled largely by the topography,
geology, hydrogeology, and hydrology of an area. Because these factors vary considerably by
physiographic region in Arkansas, drought vulnerability can be generally assessed by
physiographic region (see Figure 3.4.2.h). There are six geographic sub-regions, three in both
the uplands and the lowlands. Local conditions, such as the availability of a large impoundment
for water storage, may affect drought vulnerability on a local scale.

Low Vulnerability to Drought: This is the area of the Mississippi River Alluvial Plain
physiographic province. The area is underlain by the high yielding Mississippi River Valley
alluvial aquifer. The extensive alluvial aquifer is the principal source of water for irrigation in
Arkansas. This region is the primary agricultural area in the State for crops, a large majority of
which is irrigated. The Mississippi River Valley alluvial aquifer system is capable of yielding
large quantities of water to wells. Properly constructed wells capable of yielding 500 gallons per
minute can be completed almost anywhere within this aquifer. Some irrigation wells yield from
1,000 gallons to as much as 5,000 gallons per minute. Because of overuse by irrigation, however,
parts of the alluvial aquifer have become so depleted that they have been designated critical
groundwater areas by the State. Counties within this region with critical groundwater
designations are excluded from this low vulnerability region because of the potentially limited
groundwater availability during a drought. Other deeper, less productive aquifers underlying
parts of this region include the Cockfield, Sparta, Wilcox, and Nacatoch aquifers. The low relief
of most of the area makes it unsuitable for large surface water impoundments.
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Figure 3.4.2.h Overall Drought Vulnerability in Arkansas Based on Groundwater
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Moderate Vulnerability to Drought: This area includes the Gulf Coastal Plain physiographic
province. Several significant aquifers lie under parts of this region including the Ouachita—Saline
Rivers alluvial, Red River alluvial, Cockfield, Sparta, Wilcox, and Nacatoch aquifers. None of
these aquifers, however, consistently approaches the yield of the Mississippi River Valley
alluvial aquifer. The Sparta aquifer is the most productive aquifer in this region and is capable of
producing water to properly constructed wells at a rate of 300 gallons to over 1000 gallons per
minute. Although well yields can be high, the Sparta has a much lower storage capacity than the
alluvial aquifer. The Sparta is therefore used primarily for industrial, municipal and domestic
purposes rather than for large-scale irrigation of crops. Because of the overuse of the Sparta,
primarily by industrial users, five counties have been designated as critical groundwater areas by
the State and are excluded from the moderate vulnerability designation because of the potentially
limited groundwater availability during a drought. This region has slightly higher relief than the
Mississippi Alluvial Plain and is therefore more conducive to surface water impoundments such
as Millwood Lake. The Ouachita River and Red River found within this region both have safe
yield available.

High Vulnerability to Drought: This area includes the Ozark Plateaus, Arkansas River Valley
and Ouachita Mountains physiographic provinces. Groundwater in this region occurs primarily
in fractures, solution openings, and along bedding planes. With the exception of the narrow
Arkansas River alluvial aquifer occurring along the Arkansas River, low yields of water wells,
generally less than 10 gallons per minute, characterize the area. The Ouachita Mountains aquifer
only has limited quantities of water for domestic and non-irrigation farms from wells. Most wells
yield less than 50 gallons per minute, and many wells yield less than 10 gallons per minute. The
high relief in this region allows for the construction of large surface water impoundments
including Lake Ouachita, Lake Maumelle, Greers Ferry Lake, Beaver Lake, Bull Shoals Lake,
among others. The only river in this region with safe yields available is the White River.

Very High Vulnerability to Drought: These are areas designated by the State as critical
groundwater areas in the Mississippi Alluvial Plain (western Clay, western Greene, western
Craighead, western Poinsett, western Cross, western Saint Francis, western Lee, southeastern
White, Lonoke, southeastern Pulaski, Prairie, Jefferson and Arkansas Counties) and Gulf Coastal
Plain (Columbia, Ouachita, Union, Calhoun, and Bradley Counties) provinces. In these areas,
groundwater is being depleted faster than the rate of recharge resulting in large cones of
depression in once highly productive aquifers. If water use in these areas continues at the same
rate as today, permanent damage to the aquifers and serious water shortages would result. A
drought would hasten these conditions and may result in dry wells.
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+* State Estimates of Potential Losses

Researchers at the University of Arkansas Division of Agriculture, Research & Extension
Service have compiled the direct and indirect economic impact of the cow-calf section income
losses in Arkansas due to the 2012 drought (August 2011 to July 2012). (Source: Smith, Stephen
A., Michael P. Popp and Nathan P. Kemper (2012), Special Report, September 2012) According
to their research, the economic losses to commercial cow-calf operations from increased hay
purchases, reduced hay sales, and decreased calf sales revenue resulted in an estimated loss of
$141 per bred cow for cow-calf producers or $128 million for the cow-calf section. The top five
industries (outside of agriculture) with impacted losses were: 1) real estate & rental, 2) health &
social services, 3) retail trade, 4) finance & insurance, 5) wholesale trade.

Figure 3.4.2.d and Figure 3.4.2.i show the USDA Risk Management Agency’s insured crop
insurance payments for drought-related damages, as well as the annualized estimated crop
damages for each county over the 10-year period from 2003 to 2012. The drought-related crop
insurance payments have been extrapolated to estimate total damages to insurable crops. This is
based on the percent of insurable crops that are covered by crop insurance. According to the
2011 Arkansas Crop Insurance Profile Report issued by the USDA Risk Management Agency
79 percent of Arkansas’ row crops were insured in 2011. The crop exposure value from the 2007
Census of Agriculture is provided as the basis for a ratio of annualized losses to crop exposure.

Overall, these drought crop insurance payments are low compared to other states mainly because
of the high percentage of crops in Arkansas grown on irrigated acreage.

Table 3.4.2.d. Drought Crop Insurance Payments Analysis, 2003-2012

Crop Exposure

Total Estimated

Value (2007 Drought-Related Crop Damages Annualized Estimated
County Name C Crop Insurance (extrapolated Estimated Crop Crop Damage
ensus of . .
. Paid based on 79 Damages Ratio
Agriculture) ;
percent insured)
Arkansas $179,522,000 $36,015 $45,589 $4,559 0.0000
Ashley $55,231,000 $1,448,582 $1,833,648 $183,365 0.0033
Baxter $741,000 $0 $0 $0 0.0000
Benton $6,942,000 $582,567 $737,427 $73,743 0.0106
Boone $2,081,000 $0 $0 $0 0.0000
Bradley $3,526,000 $0 $0 $0 0.0000
Calhoun (D) $0 $0 $0 Not Available
Carroll $2,273,000 $28,895 $36,576 $3,658 0.0016
Chicot $84,944,000 $3,205,508 $4,057,605 $405,761 0.0048
Clark $2,258,000 $925,996 $1,172,147 $117,215 0.0519
Clay $139,431,000 $329,568 $417,175 $41,717 0.0003
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Crop Exposure

Total Estimated

Value (2007 Drought-Related Crop Damages A_nnualized Estimated
County Name Census of Crop Ins_urance (extrapolated Estimated Crop Crop De_\mage
Agriculture) Paid based.on 79 Damages Ratio
percent insured)
Cleburne $1,618,000 $0 $0 $0 0.0000
Cleveland $363,000 $0 $0 $0 0.0000
Columbia $9,772,000 $0 $0 $0 0.0000
Conway $10,926,000 $376,073 $476,042 $47,604 0.0044
Craighead $153,368,000 $322,984 $408,841 $40,884 0.0003
Crawford $10,801,000 $771,308 $976,339 $97,634 0.0090
Crittenden $99,333,000 $7,266,802 $9,198,484 $919,848 0.0093
Cross $110,773,000 $2,246,386 $2,843,527 $284,353 0.0026
Dallas (D) $0 $0 $0 Not Available
Desha $137,184,000 $1,773,435 $2,244,854 $224,485 0.0016
Drew $35,925,000 $394,125 $498,892 $49,889 0.0014
Faulkner $5,830,000 $463,160 $586,278 $58,628 0.0101
Franklin $3,238,000 $158,522 $200,661 $20,066 0.0062
Fulton $649,000 $0 $0 $0 0.0000
Garland $2,379,000 $0 $0 $0 0.0000
Grant $955,000 $0 $0 $0 0.0000
Greene $105,774,000 $665,302 $842,154 $84,215 0.0008
Hempstead $5,000,000 $0 $0 $0 0.0000
Hot Spring $1,496,000 $0 $0 $0 0.0000
Howard $1,809,000 $0 $0 $0 0.0000
Independence $21,754,000 $830,324 $1,051,043 $105,104 0.0048
Izard $1,165,000 $0 $0 $0 0.0000
Jackson $102,272,000 $2,471,419 $3,128,378 $312,838 0.0031
Jefferson $117,532,000 $2,077,369 $2,629,581 $262,958 0.0022
Johnson $3,648,000 $196,012 $248,116 $24,812 0.0068
Lafayette $16,175,000 $1,079,008 $1,365,833 $136,583 0.0084
Lawrence $83,668,000 $308,314 $390,271 $39,027 0.0005
Lee $126,190,000 $7,221,757 $9,141,465 $914,146 0.0072
Lincoln $57,061,000 $138,438 $175,238 $17,524 0.0003
Little River $8,744,000 $1,866,798 $2,363,035 $236,304 0.0270
Logan $5,502,000 $1,289,926 $1,632,818 $163,282 0.0297
Lonoke $118,946,000 $320,190 $405,304 $40,530 0.0003
Madison $2,787,000 $0 $0 $0 0.0000
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Crop Exposure

Total Estimated

Value (2007 Drought-Related Crop Damages A_nnualized Estimated
County Name Census of Crop Ins_urance (extrapolated Estimated Crop Crop De_\mage
Agriculture) Paid based.on 79 Damages Ratio
percent insured)
Marion $755,000 $0 $0 $0 0.0000
Miller $20,408,000 $13,409,685 $16,974,285 $1,697,428 0.0832
Mississippi $194,984,000 $5,506,392 $6,970,116 $697,012 0.0036
Monroe $90,551,000 $1,368,960 $1,732,861 $173,286 0.0019
Montgomery $1,127,000 $0 $0 $0 0.0000
Nevada $1,266,000 $0 $0 $0 0.0000
Newton $927,000 $0 $0 $0 0.0000
Ouachita $1,514,000 $0 $0 $0 0.0000
Perry $6,276,000 $0 $0 $0 0.0000
Phillips $184,599,000 $13,571,577 $17,179,211 $1,717,921 0.0093
Pike $750,000 $0 $0 $0 0.0000
Poinsett $153,325,000 $1,345,562 $1,703,243 $170,324 0.0011
Polk $1,687,000 $0 $0 $0 0.0000
Pope $6,105,000 $137,793 $174,422 $17,442 0.0029
Prairie $95,794,000 $360,002 $455,699 $45,570 0.0005
Pulaski $18,618,000 $553,156 $700,197 $70,020 0.0038
Randolph $43,265,000 $0 $0 $0 0.0000
Saint Francis $89,406,000 $2,383,578 $3,017,187 $301,719 0.0034
Saline $2,822,000 $0 $0 $0 0.0000
Scott $1,430,000 $0 $0 $0 0.0000
Searcy $719,000 $0 $0 $0 0.0000
Sebastian $1,834,000 $26,807 $33,933 $3,393 0.0019
Sevier $883,000 $0 $0 $0 0.0000
Sharp $805,000 $0 $0 $0 0.0000
Stone $1,012,000 $0 $0 $0 0.0000
Union $921,000 $0 $0 $0 0.0000
Van Buren $1,276,000 $0 $0 $0 0.0000
Washington $7,904,000 $0 $0 $0 0.0000
White $34,241,000 $95,416 $120,780 $12,078 0.0004
Woodruff $89,377,000 $1,654,829 $2,094,720 $209,472 0.0023
Yell $5,557,000 $279,219 $353,442 $35,344 0.0064
Total $2,899,724,000 $79,487,759 $100,617,416 $10,061,742 0.0035
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Source: USDA Risk Management Agency; 2007 USDA Census of Agriculture; (D) = Crop Exposure was not published to avoid

disclosing data for individual operations. Thus an estimated crop damage ratio is not available in those counties.

Soil Erosion and Dust

There have not been any state-wide studies to estimate the dollar value of top soil lost to soil

erosion and dust.

The 2007 Natural Resources Inventory (NRI) by the Natural Resources Conservation Service

(Table 3.4.2.e) shows the historical estimates for tons per acres soil lost annually for cultivated
cropland, non-cultivated cropland, Conservation Reserve Program (CRP) land and pastureland.
The year of 1987 shows the highest total soil losses with 6.2 tons per acre lost. These estimates
can continue as potential soil losses in Arkansas.

Table 3.4.2.e. Arkansas Average Wind Erosion in Tons/Acre/Year by Broad Cover/Use

and Year

Broad Cover/Use 1982 1987 1992 1997 2002 2007
Cultivated Cropland 3.9 3.8 3.5 3.5 3.3 3.4
Non-cultivated
Cropland 7 .6 .6 .6 .6 .6
CRP Land n/a .6 .6 .6 7 5
Pastureland 1.1 1.2 1.2 1.2 1.2 11
Total 5.7 6.2 5.9 5.9 5.8 5.6

Source: Natural Resources Conservation Service, Summary Report 2007 National Resources Inventory,
http://www.nrcs.usda.gov/Internet/FSE_ DOCUMENTS/stelprdb1041379.pdf , dated December 2009

Note: N/A - Not Available, Conservation Reserve program (CPR) land was not implemented until 1985.
Estimated average annual wind erosion is tons per acre per year with margins of error.
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Figure 3.4.2.i Annualized Estimated Crop Losses from Drought, by County, 2003-2012
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¢ Development in Hazard Prone Areas

The Arkansas Natural Resources Commission is in the process of updating the Arkansas Water
Plan by November 2014 that will concentrate on the most vulnerable areas to drought for
planning, management and mitigation activities. While drought does not usually cause damage to
buildings and critical facilities, work and living locations do affect people. Soil erosion can
create an unstable building, bridge or infrastructure.

Also, as counties experience significant increases in population it will create greater demands on
public water suppliers. Of the counties that were determined to be in the high vulnerability
category to drought as a result of this analysis, 7 are in the top 10 Arkansas counties for
population growth: Benton, Washington, Faulkner, Saline, Pulaski, Sebastian, White, and
Crawford Counties. Table 3.4.2.f compares the annualized crop loss from the previous Arkansas
All-Hazards Mitigation Plan to the current analysis for these counties.

Table 3.4.2.f Comparison of Annualized Crop Loss’

County Annualized Loss Annualized Loss Comparison
2010 Plan 2013 Plan
Benton N/A $73,743 Comparison not available.
Crawford N/A $97,634 Comparison not available.
Faulkner N/A $58,628 Comparison not available.
Pulaski N/A $70,020 Comparison not available.
Saline N/A $0 Comparison not available.
Sebastian N/A $3,393 Comparison not available.
Washington N/A $0 Comparison not available.
White N/A $12,078 Comparison not available.

The 2010 All-Hazards Mitigation Plan estimated potential losses by jurisdiction utilizing the FEMA approved local mitigation
plans for 62 jurisdictions. This 2013 All-Hazards Mitigation Plan estimates potential loss Statewide utilizing a combination of
HAZUS, other GIS-based risk modeling, statistical analysis of past historic losses, and hypothetical scenario-based estimates.
Due to the limited data available with the local jurisdictional plans in 2010, a comparison of estimated losses for Counties, noted
in 2013 as experiencing changes in development, may not be available and/or directly correlate. This table presents the available
data and comparative analysis, as applicable.

** Consequence Analysis

Drought is often associated with periods of long and intense heat. Drought usually does not
affect humans directly but extreme heat can cause injury and even death particularly with
children, elderly citizens and other special needs populations. Injuries and potential deaths are
most likely to impact rural, poor areas that lack air conditioning and immediate medical care.

The largest impact of prolonged drought is the financial impact to farmers with crops and
livestock. Arkansas has a significant agriculture industry and a serious drought would damage or
possibly destroy annual crops and limit the number of livestock that could be properly cared for.
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The financial impact could be widespread over the area of the drought particularly if it lasts for a
long time or occurs at vital times in crop development.

Drought has no real effect on houses, facilities or state infrastructure. The impacts would be
minimal in terms of landscaping. Rationing water supplies would most likely be the worst case
scenario impact.

Prolonged drought over a number of years could have long-term environmental impacts on the
area including species endangerment and necessary changes to the local agricultural makeup.

Wind erosion can cause crop loss, fertility loss, moisture loss and loss of valuable top soil.
Blowing soil causes dirt clouds, and drifting sand. Blowing soil cuts off growing crops, covers
fences, and closes roads

The information in Table 3.4.2.g provides the Consequence Analysis of Potential for
Detrimental Impacts of Hazards done for accreditation with the Emergency Management
Accreditation Program (EMAP).

Table 3.4.2.g. EMAP Consequence Analysis: Drought

Subject Detrimental Impacts
Health and Safety of Persons in | Most damage expected to be agricultural in nature. However, water
the Area at Time of Incident supply disruptions may adversely affect people.
Health and Safety of Persons Nature of hazard expected to minimize any serious damage to
Responding to the Incident properly equipped and trained personnel.

o . likel [ i f th inuity of i
Continuity of Operations gg; ely to necessitate execution of the Continuity of Operations
Property, Facilities, and Nature of hazard expected to minimize any serious damage to
Infrastructure facilities.

Nature of hazard expected to minimize serious damage to services,

Delivery of Services . -
y except for moderate impact on water utilities.

May cause disruptions in wildlife habitat, increasing interface with

The Environment . .
people, and reducing numbers of animals.

Economic and Financial Local economy and finances dependent on abundant water supply
Condition adversely affected for duration of drought.
Regulatory and Contractual Regulatory waivers unlikely, but permits expedited. Fulfilment of
Obligations some contracts may be difficult. Impact may reduce deliveries.
Reputation of or Confidence in Ability to respond and recover may be questioned and challenged if
the Entity. planning, response, and recovery not timely and effective.
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3.4.3. Earthquake

** Description/Location

Earthquakes are caused by movement along geologic faults, or fractures in the earth’s crust.
When a fault moves, energy is released and transfers through the earth causing the shaking that is
experiences during an earthquake. Arkansas has hundreds, if not thousands of faults. Most of
these faults are considered inactive. However, faults associated with the New Madrid Seismic
Zone (NMSZ) are active, and deeply buried beneath many layers of unconsolidated sediment and
sedimentary rock, making them almost impossible to identify on the earth’s surface. These faults
exist within a failed rift zone, known as Reelfoot Rift, which developed in the earth’s crust over
600 million years ago.

The focus of an earthquake is the point within the earth where the initial rupture of the rock
occurs and where the seismic waves are first released. The epicenter of an earthquake is the point
on the earth’s surface directly above the focus.

Figure 3.4.3.a Arkansas earthquake damage

The size of an earthquake is expressed in terms of its cause, or magnitude, and its effect, or
intensity. Magnitude is a measure of the energy released from the source beneath the earth’s
surface where a fault has suddenly ruptured. The magnitude scale is objective, measured by
instruments at various distances and directions from the epicenter of an earthquake. A single
magnitude value can be calculated for any given earthquake from seismograph readings at
stations near and far from the source, even though the amplitudes of the measured waves usually
diminish with distance. Magnitude scales are expressed in Arabic numbers to one decimal place.
Because the magnitude classification is based on a logarithmic scale, a magnitude eight
earthquake is not twice as big as a magnitude four earthquake, but rather 10,000 times larger.
The amplitude of ground motion for any scale unit (e.g., 5.0) is 10 times larger than its previous
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unit (4.0). In terms of energy, each unit on the magnitude scale represents approximately 32
times more energy released at the source than the next lower unit. Hence, a magnitude 6.5
earthquake is actually 32 times larger than a magnitude 5.5. At present, at least four different
magnitude scales are commonly used to classify earthquakes.

Earthquake Intensity is a measure of the severity of the ground shaking as reflected in the degree
of damage to man-made structures, the amount of disturbance to the surface of the ground, and
the reaction of animals to the shaking. Intensity is measured in the United States by the Modified
Mercalli Scale (Table 3.4.3.a). This scale, composed of 12 increasing levels of intensity that
range from imperceptible shaking to catastrophic destruction, is designated by Roman numerals.
It does not have a mathematical basis; instead it is an arbitrary ranking based on observed
effects. Although earthquakes have only one magnitude, they have variable intensities that
generally decrease with increasing distance away from the source. However, other factors such
as local geology, shallow ground water and building type may affect the intensities of
earthquakes. For example, greater intensities are associated with poorly consolidated alluvial
soils, high ground water levels and poor construction practices, such as un-reinforced masonry

structures.

Table 3.4.3.a Abbreviated Description of the Modified Mercalli Intensity Scale

Mercalli
Intensity

Damage Description (average peak acceleration)

Not felt except by a very few under especially favorable conditions. (Negligible)

Felt only by a few persons at rest, especially on upper floors of buildings. Delicately suspended
objects may swing. (Negligible)

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

Felt indoors 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. (0.015g-0.029)

Felt by nearly everyone; many awakened. Some dishes, windows broken, cracked plaster in a few
places, unstable objects overturned. Disturbances of trees, poles, and other objects sometimes
noticed. Pendulum clocks may stop. (0.03g-0.049)

\

Felt by all, many frightened. Some heavy furniture moved, a few instances of fallen plaster and
damaged chimneys. Damage slight. (0.06g-0.079)

Vi

Everybody runs outdoors. Damage negligible in buildings of good design and construction, slight
to moderate in well-built ordinary structures, considerable damage in poorly built or badly
designed structures, some chimneys broken. Noticed by persons driving cars. (0.10g-0.15g)

VIII

Damage slight in specially designed structures, considerable damage in ordinary substantial
buildings with partial collapse. Damage great in poorly built structures. Panel walls thrown out of
frame structures. Fall of chimneys, factory stacks, columns, monuments, walls. Heavy furniture
overturned. Sand and mud ejected in small amounts. Changes in well water. Persons driving cars
disturbed. (025g-0.309g)

Arkansas All-Hazards Mitigation Plan 3-113

September 2013

IxernoylieH



Mercalli

Intensity Damage Description (average peak acceleration)

IX Damage considerable in specially designed structures, well-designed frame structures thrown out
of plumb. Damage great in substantial buildings, with partial collapse. Buildings shifted off
foundations. Ground cracked conspicuously. Underground pipes broken. (0.50g-0.55g)

X Some well-built wooden structures destroyed, most masonry and frame structures destroyed with
foundations, ground badly cracked. Rails bent. Landslides considerable from riverbanks and
steep slopes. Shifted sand and mud. Water splashed, slopped over banks. (More than 0.60g)

XI Few, if any (masonry) structures remain standing. Bridges destroyed. Broad fissures in ground.
Underground pipelines completely out of service. Earth slumps and landslips in soft ground. Rails
bent greatly.

Xl Damage total. Waves seen on ground. Lines of sight and level are distorted. Objects thrown into
the air.

Most earthquakes, such as those occurring in California, Alaska and Japan, occur along the
boundaries of rigid tectonic plates that are in slow but constant motion near the surface of the
earth. Much less commonly, earthquake zones develop within the rigid plate itself resulting in
interplate seismicity. Earthquakes of this type arise from a more localized system associated with
structural complexities from earlier geological conditions or from variations in the strength of the
lithosphere. The New Madrid Seismic Zone (NMSZ), an area of high seismic activity within the
central United States (including northeastern Arkansas), is the most important example of
interplate seismicity in North America.

A map of historical and instrumentally located earthquakes that have occurred in Arkansas from
1811 through 2003 is presented in Figure 3.4.3.b. Note the uneven distribution of earthquakes
and that not all counties have experienced a recorded earthquake during this time period. This
earthquake distribution can be misleading because, unlike other hazards, the event does not have
to occur in a jurisdiction for that jurisdiction to be affected by it (large earthquakes can cause
damage 100s of kilometers from the epicenter). Additionally, earthquakes in Arkansas are
infrequent, having recurrence intervals on the order of hundreds of years or more. This relatively
short earthquake record is therefore incomplete, and the entire State must be considered
vulnerable to the effects of earthquakes. It is clear, however, that northeastern Arkansas has the
most earthquake activity in the State.

The cluster of earthquakes in northeastern Arkansas in Mississippi, Craighead and Poinsett
Counties is the southern end of the NMSZ.
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Figure 3.4.3.b Seismic Activity History in Arkansas
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Figure 3.4.3.c New Madrid Seismic Zone Affecting North East Arkansas
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Figure 3.4.3.d New Madrid Seismic Zone Magnetic Intensity Map
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Figure 3.4.3.d is the shaded-relief magnetic map of the region surrounding the NMSZ. This
shows areas of high magnetic intensity as "hills" and those of low intensity as "valleys." The
deeply buried Reelfoot Rift is expressed as a smoother appearing area between the yellow lines
and the Commerce Geophysical Lineament (CGL), paralleling the rift, is traced. Red dots show
the locations of the many earthquakes recorded in the NMSZ since 1974, and major igneous
bodies, which show up as prominent "hills," are outlined in black.

In addition to earthquake location and recurrence, earthquake hazards also depend on how
amplitudes of seismic waves die out as they move away from the earthquake source to the
affected site. Research by the United State Geological Survey (USGS) and others has
demonstrated that seismic wave energy decreases much more slowly in the central and eastern
United States than in the west. For the same size earthquake, this leads to greater shaking and
higher hazard over larger areas in the central and eastern United States.

Although earthquakes in the central and eastern United States are less frequent than in the
western United States, they affect much larger areas. This is shown in Figure 3.4.3.e by two
areas affected by earthquakes of similar magnitude - the 1895 Charleston, Missouri, earthquake
in the New Madrid seismic zone and the 1994 Northridge, California, earthquake. Red indicates
minor to major damage to buildings and their contents. Yellow indicates shaking felt, but little or
no damage to objects, such as dishes.
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Figure 3.4.3.e 1895 and 1994 Magnitude Map

Source: USGS

Earthquake shaking may also be significantly amplified or dampened by the soils or rock
immediately beneath the site. This is particularly true for thick sediments that underlie most of
eastern and southern Arkansas.

Variation in earthquake risk in the State can be shown on USGS Seismic Hazard Maps. These
maps are based on current information about the rate at which earthquakes occur in different
areas and on how far strong shaking extends from earthquake sources. The earthquake ground
motions that have a given probability of being exceeded in 50 years are shown using contour
intervals. A map of Arkansas showing peak ground acceleration expressed as a percentage of ¢
(g is the acceleration of a falling object due to gravity) with 2% probability of exceedance in 50
years, is shown in Figure 3.4.3.f. Again, one of the most prominent areas on this map is the high
hazard New Madrid Seismic Zone.
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Figure 3.4.3.f Seismic Hazard Map of the United States
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** Previous Occurrences

The APDMAC is constantly monitoring the seismic activity in the State in coordination with the
Central United States Earthquake Consortium (CUSEC). The NMSZ is constantly active;
however, no large magnitude events have occurred recently. The following data profiles the
previous occurrences.

The 1811 - 1812 series of earthquakes, commonly known as the New Madrid Earthquakes,
produced damaging intensities over areas far greater than any historical earthquake in the
conterminous United States. These and other historical earthquakes, as well as recent seismic
activity, indicate that the New Madrid Seismic Zone has a high potential for generating
damaging earthquakes. Considering the isoseismal map for the 1811 - 1812 earthquake sequence,
a conclusion is easily drawn that with the current distribution of population and infrastructure
within the region, a repetition of the sequence similar to that in 1811-1812 would likely cause
widespread destruction of property and loss of life.

yied
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Figure 3.4.3.g Earthquakes Recorded in the New Madrid Zone (1974-2002)
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During the winter of 1811-1812, a sequence of the three largest earthquakes in the recorded
history of this region occurred. The three main shocks, which occurred on December 16, 1811,
January 23, 1812 and February 7, 1812, had epicentral Modified Mercalli (Table 3.4.3.a)
intensities of X1, X-XI and XI-XII, estimated body-wave magnitudes (mb) of 7.2, 7.1, and 7.4,
and estimated surface-wave magnitudes (Ms) of 8.5, 8.4, and 8.8, respectively. The first of these
events (December 16, 1811) occurred on the southern branch of the fault system in eastern
Arkansas near Marked Tree in Poinsett County. On the same date, two other large events
occurred on the same fault in Arkansas. Historic documents (e.g. newspapers, letters, and diaries)
and geological field studies established that there was relative uplift and subsidence of the land
by as much as 3m - 6m over an area of approximately 2,600 km?. Arkansas' 40-mile-long, half-
mile-wide Lake Saint Francis was formed by these earthquakes.

Since 1812, only two large earthquakes of surface-wave magnitude greater than 6.0 have
occurred in the central United States, both in the NMSZ. The first earthquake, which struck on
January 4, 1843, was centered in Arkansas at the extreme southern end of the Arkansas branch of
the NMSZ (near Marked Tree). It had a surface-wave magnitude of 6.3, and an area of Modified
Mercalli intensity of VI or greater that encompassed about 60,000 square miles. The earthquake
caused structural damage in Memphis, Tennessee, northeast Arkansas, and the extreme
northwest corner of Mississippi. The second earthquake occurred near Charleston, Missouri, at
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the northern end of the NMSZ on October 31, 1895. This earthquake had a surface-wave
magnitude of 6.7.

In addition to the New Madrid Earthquakes, the United States Geological Survey has
documented the following significant historic earthquakes in Arkansas:

e Outside the Mississippi Embayment, the earliest shock listed for Arkansas occurred in
October 1882. Since few reports were received from the region most affected, the epicenter
of this shock is not well known. Several investigators have placed the origin near EI Reno,
Oklahoma, rather than western Arkansas. The shock threw bricks from chimneys at Sherman,
Texas, and shook houses strongly at Fort Smith, Arkansas. It was felt in areas covering parts
or all of Arkansas, Oklahoma, Kansas, Texas and Missouri, about 135,000 square miles.

e An earthquake also occurred near Melbourne, about 95 miles northeast of Little Rock, in
December 1883. Rockslides occurred on a railroad cut and thunderous earth noises were
heard. Glassware and crockery broke and buildings shook at Melbourne.

e Asshock in March, 1911, about 40 miles south of Little Rock, was so severe at Pine Bluff that
hundreds of excited residents crowded into the streets in panic, and windows were broken in
several sections of the city. At one school, walls cracked and plaster fell on students.
"Glasses were shaken from counters in confectionery stores and dishes were broken in many
kitchens," the record notes. The shock was felt throughout southeastern Arkansas and in
adjacent states.

e From 1911 to 1933, two local intensity V earthquakes centered in the Black Rock -
Pocahontas area of northeastern Arkansas; two additional intensity V tremors were noted,
one near Little Rock, the other near Marked Tree, and both were felt over 30,000 square mile
areas. None of these caused property damage, but they alarmed much of the populations near
their centers.

e The early morning of December 9, 1933, brought another minor tremor to Arkansas. Many
residents of Manila, in Mississippi County, were awakened by a sharp earthquake that broke
windows in several homes.

e Very light tremors in 1937 and 1938 in the northeastern part of Arkansas were felt over
25,000 and 90,000 square miles of Arkansas and several surrounding states. Neither was
damaging. This region is noted for relatively light-intensity shocks being felt over extremely
large areas.

e One of the few earthquakes centered in southwestern Arkansas occurred in June 1939. It
cracked plaster in buildings at Arkadelphia and was felt throughout the southern portion of
Arkansas.

e After the 1939 earthquake, only light tremors (all under intensity V) were noted until January
25, 1955. The 1955 tremor was centered in northeastern Arkansas near the Missouri -
Tennessee border and caused some property damage in the bordering states. At Dyersburg,
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Tennessee, a brick pillar supporting a porch was thrown down; at Finley, plaster, walls and
ceilings cracked. Windows cracked in the small town of Hayti, Missouri. Thousands of
residents over a 30,000 square mile area were awakened by this early morning event.

e Arkansas was again relatively quiet seismically for 14 years, until New Year's Day of 1969.
During this period, however, three shocks in northeastern Texas and southern Missouri
caused some damage in Arkansas. The strongest of the three was centered in southeastern
Missouri in March 1963. It cracked windows, plaster, concrete and walls in several Arkansas
towns.

e OnJanuary 1, 1969, a tremor centered about 19 miles northwest of Little Rock caused much
commotion in the area. In Little Rock, plaster cracked and furniture was moved about in
some homes. Trees and utility wires swayed and shook throughout a wide area. Residents in
southern Missouri and western Tennessee also noted the shock.

e InJanuary of 1982 Faulkner County was jolted by a small earthquake that initiated a series of
seismic events that lasted multiple years and produced over 40,000 earthquakes. Most of the
seismic events were too small to be felt but at least 93 earthquakes were felt in the local area
by at least one person during that first year. Three earthquakes of the 1982 Enola series were
magnitude four or greater, with the largest being 4.5.

e On September 17, 1997 a magnitude 3.8 earthquake occurred at about 1:17 p.m. The tremor
was centered in an area about 20 miles southeast of Jonesboro, Arkansas in the Trumann -
Caraway area. Minor damage at a day-care center and a piano company in the Trumann -
Caraway area was reported by the Arkansas State Police.

e In May of 2001, central Arkansas was shaken by an earthquake with a 4.4 magnitude. The
epicenter of this earthquake was located in Faulkner County, about three miles northwest of
Enola, the same area as the 1982 series of earthquakes. This event was felt widely in central
Arkansas and some people were awakened by it. Reports of shaking ranged as far away as Ft.
Smith, southeast of Stuttgart, and the Missouri border region. The trembler did not cause any
structural damage, but a fallen mirror and some broken china were reported in the epicenter
area.

e On February 27, 2011, a magnitude 4.7 earthquake struck near Greenbrier, Arkansas. The
epicenter was located away from the NMSZ, but near an area that has experienced higher
seismic activity since October of 2010. The event was felt in at least seven states by nearly
5,000 people. Although this is the largest earthquake to strike Arkansas since 1969, there
were no reports of causalities or damage to facilities.

As previously discussed, the New Madrid Fault is a very active area of seismic events. Every
month Arkansas can expect to have some type of seismic event, although usually low. Figure
3.4.3.h shows the Advanced National Seismic System (ANSS) monitoring stations near the
NMSZ and the frequency of which data is collected. Figure 3.4.3.i shows earthquakes that have
occurred in Central U.S in the last 6 months. This map was produced on January 29, 2013.
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Figure 3.4.3.h ANSS Monitoring Stations
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Figure 3.4.3.i Recent Central US Earthquakes
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http://folkworm.ceri.memphis.edu/recenteqs/index_map.map

** Probability of Future Hazard Events

Like meteorologists, earth scientists present forecasts of earthquakes as the chance or
“probability” of an earthquake occurring in a specific time interval. It is generally accepted that
earthquakes can be expected in the future as frequently as they have occurred in the recent past.
We determine how often earthquakes reoccur from historical and geological (pre-historical)
studies. Sand blow deposits, found throughout northeastern Arkansas and surrounding states, are
believed to be the byproduct of strong ground shaking associated with large earthquakes. Sand
blow deposits in this area have been dated at about A.D. 900 and A.D. 1450 and suggest that
major earthquakes (magnitude seven or greater) reoccur in the region approximately every 500
years, with the most recent sequence being in 1811-1812. Using this data, which was also used to
produce the National Seismic Hazard Maps, the USGS and the Center for Earthquake Research
and Information of the University of Memphis now estimate that the probability of a repeat of
the 1811-1812 earthquake series (magnitude 7.5 to 8.0) in the NMSZ over the next 50 years is
7% to 10%. The probability that a magnitude 6.0 or larger earthquake will occur in the next 50
years is 25% to 40%. Earthquakes in the magnitude range of 7.5 to 8.0 are capable of causing
widespread damage over a large region. Magnitude 6.0 earthquakes can cause serious damage in
areas close to the earthquake’s location.

The APDMAC determined that there is a high probability of future earthquakes in the State of
Arkansas, along the New Madrid Fault, and throughout the surrounding area. However, the
probability of a major event is much lower; therefore the probability of earthquakes was rated as
“Likely”. The APDMAC recognizes the difficulty in predicting seismic events and is committed
to continually monitoring this situation as new data becomes available.
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% State Vulnerability Analysis

This earthquake impact assessment reflects the results of a study

conducted in 2009, Impact of New Madrid Seismic Zone «
Earthquakes on the Central USA, by the Mid-America . va:g:niT:Chm
Earthquake Center. sl T

The NMSZ consists of three fault segments: the northeast L
segment, the reelfoot thrust or central segment, and the Impact of Now Mactid Seismic Zone
southwest segment. This study by the Mid-America Earthquake e
Center analyzes the ground shaking for a single scenario event

representing the rupture of all three New Madrid fault segments.
Each segment is assumed to generate a deterministic magnitude
7.7 (Mw7.7) earthquake caused by a rupture over the entire

length of the segment.

For Arkansas, the study identifies a critical area in the northeast corner of the State (see Figure
3.4.3.)). This area encompasses the 19 counties to be most severely impacted by the deterministic
magnitude 7.7 (Mw7.7) earthquake. Table 3.4.3.b on the following page, presents the vulnerable
building and populations for the 19 identified counties.

Figure 3.4.3.j. Building Damage — Percent of Critical Area
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Table 3.4.3.b Building Damage by Occupancy Type for Arkansas

. Housilng Building Building
County Name Population I?ensny . Count Exposure
(units/sq.mi.) ($1,000)
Arkansas 19,019 9.5 11,545 $ 1,501,425
Clay 16,083 12.6 10,949 $ 1,181,580
Craighead 96,443 57.3 37,282 $ 5,603,268
Crittenden 50,902 35.2 21,306 $ 3,135,093
Cross 17,870 12.7 9,324 $1,074,314
Greene 42,090 31 18,308 $ 2,456,201
Independence 36,647 21.2 18,278 $ 2,386,851
Jackson 17,997 12 9,458 $1,162,927
Lawrence 17,415 13.6 10,260 $ 1,075,664
Lee 10,424 7.2 5,199 $ 491,271
Mississippi 46,480 22.7 24,713 $ 3,244,440
Monroe 8,149 7.3 6,452 $ 640,576
Phillips 21,757 14.6 12,235 $ 1,364,039
Poinsett 24,583 14.4 12,461 $1,612,527
Prairie 8,715 6.9 6,666 $ 629,613
Randolph 17,969 13.1 9,618 $ 1,035,165
Saint Francis 28,258 17.2 12,537 $ 1,551,990
White 77,076 314 31,878 $4,191,226
Woodruff 7,260 6.6 5,230 $ 515,107

+* State Estimates of Potential Losses

The deterministic magnitude 7.7 (Mw7.7) earthquake was modeled using the following software
packages: HAZUS MR3; FEMA, 2008; and MAEviz, Mid-America Earthquake Center, 2008.
These software packages utilize building inventory counts are based on the 2000 census data
adjusted to 2006 numbers using the Dun & Bradstreet Business Population Report.

Impact Assessment Results
There are approximately 1.3 million buildings in the State of Arkansas, with approximately 1.2

million residences for either a single family or multiple families (other residential). As a result of
the NMSZ Mw7.7 scenario event, over 162,000 buildings are damaged in Arkansas. The largest
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portion of damage occurs in the northeast portion of the State. Nearly 145,000 at least
moderately damaged buildings are residential construction, as is shown in Table 3.4.3.c.
Residential construction also incurs substantial amounts of complete damage which renders
many homes unusable.

Additionally, over 900,000 buildings within the State are wood frame structures, while another
180,000 are unreinforced masonry (URM) structures. Steel, precast, and cast-in-place concrete
buildings comprise a much smaller portion of the State building inventory. Table 3.4.3.d shows
that a significant portion of at least moderate damage occurs in woodframe construction, over
40%, and manufactured housing, over 30%. Approximately half of all complete damage is
attributed to wood structures, though both URMs and manufactured housing each account for
20% of all complete damage in Arkansas.

Table 3.4.3.c Building Damage by Occupancy Type for All of Arkansas

General Occupancy Type Total Buildings At Legztml\gggerate Complete Damage
Single Family 833,500 69,700 35,800
Other Residential 408,500 75,000 27,400
Commercial 53,200 11,000 4,700
Industrial 14,600 2,800 1,100
Other 15,600 3,700 1,700
Total 1,325,400 162,200 70,700

Table 3.4.3.d General Building Damage by Building Type for All of Arkansas

Gener_a;;?:lldmg Total Buildings At Least Moderate Damage Complete Damage
Wood 902,100 68,800 42.4% 35,000 49.5%
Steel 25,300 7,300 4.5% 2.700 3.8%
Concrete 6,600 1,500 0.9% 700 1.0%
Precast 6,700 1,600 1.0% 700 1.0%
;Z'S”;cr’]rr;ed 5,200 1,100 0.7% 500 0.7%
mrseo'gfg/med 181,900 29,100 17.9% 15,500 21.9%
Manufactured
Housing 197,600 52,800 32.6% 15,600 22.1%
Total 1,325,400 162,200 100.0% 70,700 100.0%

Several counties experience more damage than the remainder of the State. Greene, Craighead,
Poinsett, Crittenden, and Mississippi Counties are each estimated to incur at least 10,000
damaged buildings. Figure 3.4.3.k, on the following page, presents the building damage by
county as a percent of the total critical area.
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Figure 3.4.3.k. Building Damage — Percent of Critical Area
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As a result of the NMSZ Mw?7.7 scenario event, critical infrastructure is also severely damaged
and operational capabilities are substantially reduced in northeastern Arkansas. Well over 200
schools, 100 police stations, nearly 180 fire stations and 25 hospitals are damaged by the
scenario event and a large portion of that damage is complete, rendering many facilities useless
after the event. Table 3.4.3.e details damage estimates for essential facilities in Arkansas. The
impacted counties are catastrophically impacted, particularly Clay, Craighead, Crittenden, Cross,
Greene, Jackson, Lee, Mississippi, Monroe, Phillips, Poinsett, Prairie, Saint Francis, and
Woodruff Counties where most essential facilities, medical services, law enforcement and fire
fighting services are nearly non-existent immediately after the event.

Significant damage to transportation lifelines is generally confined to the impacted counties.
Craighead, Crittenden, Mississippi, and Poinsett Counties incur the largest numbers of damaged
bridges. Furthermore, several major river bridges are damaged effectively separating major
sections of Arkansas from neighboring states. The Harahan, Frisco, and Memphis/Arkansas
bridges are damaged and impassible after the event. Nearly 40 airports and 15 railway facilities
are damaged in the State, as shown in Table 3.4.3.f. Most damage to rail, air and water transport
facilities is located in Clay, Crittenden, Craighead, Cross, Greene, Mississippi, and Poinsett
Counties.
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Table 3.4.3.e Essential Facilities Damage for Arkansas

At Least Moderate

Essential Facility Total Facilities Complete Damage
Damage
Schools 1,328 219 56
Fire Stations 1,330 179 65
Police Stations 515 107 48
Hospitals 125 24 18
EOCs 113 25 8

Table 3.4.3.f Transportation Lifeline Damage for Arkansas

At Least Moderate

Transportation Lifelines Total Facilities Complete Damage
Damage

Highway Bridges 14,060 1,083 336
Railway Bridges 68 11 0

Railway Facilities 69 14 0

Bus Facilities 18 1 0

Port Facilities 103 17 0

Airport Facilities 335 37 0

As a result of the NMSZ Mw?7.7 scenario event, impacts on utility infrastructure are most
prominent in the impacted counties, though pipeline repairs are required throughout the entire
State. Table 3.4.3.g details expected utility facility damage for Arkansas, and shows that
hundreds of waste water and communication facilities are damaged. Clay, Crittenden, Craighead,
Cross, Greene, Independence, Jackson, Lawrence, Lee, Mississippi, Phillips, Poinsett, Randolph,
St. Francis, White, and Woodruff Counties incur the majority of damage to waste water,
communication, and other utility facilities.

Utility pipelines carry much-needed commodities to other parts of the country as well as
individual homes in Arkansas. Both local distribution and major interstate pipeline repairs are
quantified in Table 3.4.3.h. Local distribution networks for potable water, waste water, and
natural gas require a combined 124,000 repairs. Restoring the networks to their pre-event status
will take weeks or months depending on the availability of spare parts and accessibility of
damaged pipelines. In addition, over 1,700 repairs are needed on interstate pipelines which
transport vital commodities to the upper Midwest and east coast. Without timely restoration these
portions of the country that are not directly impacted by the earthquake will experience
significant indirect affects as natural gas and oil are unavailable, or in scarce supply. Damage to
utility infrastructure also leaves hundreds of thousands without power or water immediately after
the event. Approximately 330,000 households are without power and 190,000 households
without water after the event. Over 80% of all households in Craighead, Poinsett, Mississippli,
Cross, and Crittenden Counties are without power immediately after the event.
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Table 3.4.3.g Utility Facilities Damage for Arkansas

Utility Facility Total Facilities ARSI ST Complete Damage
Damage
Potable Water Facilities 69 6 0
Waste Water Facilities 2,107 349 0
Natural Gas Facilities 422 47 0
Oil Facilities 96 14 0
Electric Facilities 800 147 0
Communication Facilities 4,626 633 0

Table 3.4.3.h Utility Pipeline Damage for Arkansas

. Total Total
Pipeline System Miles Leaks Breaks Repairs
Potable Water Local 118,700 19,532 27,649 47,181
Waste Water Local 71,200 15,448 21,868 37,316
Natural Gas Local 47,500 16,513 23,376 39,889
Natural Gas Interstate 9,700 340 1,092 1,432
Oil Interstate 2,200 62 214 276

There are over 3,000 other critical facilities, as identified in HAZUS-MR3, in Arkansas and over
100 are damaged by the scenario earthquake. Table 3.4.3.i shows that nearly 60 dams are
damaged, all of which are located in Poinsett County. The 20 damaged levees are located in
Craighead, Greene, Mississippi, and Poinsett Counties. Very intense ground shaking is required
to damage hazardous materials facilities and such levels of shaking occur in small portions of
northeast Arkansas. All damaged hazardous materials facilities are located in Mississippi
County.

Table 3.4.3.i Other Critical Facilities Damage for Arkansas

Facility Type Total Facilities Damaged
Dams 1,228 55
Levees 124 20
Hazardous Materials 1,834 69

Infrastructure damage generates 9.4 million tons of debris in Arkansas. Approximately 4.1
million tons are attributed to steel and concrete, while the remaining 5.3 million tons is
comprised of wood, brick, and other building materials. Nearly two million tons of debris is
created in Craighead County, with another 1.5 million tons in Mississippi County and one
million tons in Crittenden County. Poinsett, Pulaski, and Greene Counties also have debris
estimates between 650,000 and 750,000 tons. Over 375,000 truckloads13 are required to remove
all the debris generated by the scenario event.

Damage from the scenario event causes 15,300 total casualties throughout the State. As
illustrated in Table 3.4.3.}, nearly 75% of all casualties are minor injuries that do not require
hospitalization. Nearly 650 deaths are expected as well and nearly all are estimated to occur in
the impacted counties. Crittenden, Mississippi, and Craighead Counties are most severely
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impacted as each county is estimated to incur 2,000 to 3,000 total casualties for the 2:00 AM
scenario earthquake.

Table 3.4.3.j Casualties at 2:00am for Arkansas

Level 1 Level 2 Level 3 Level 4 Level 5

Casualties 11,245 3,075 344 641 15,305

Total assets in Arkansas include more than $180 billion in building value, nearly $75 billion in
transportation infrastructure value, and approximately $210 billion in utility infrastructure value.
This equates to more than $465 billion in total infrastructure value throughout the State. Table
3.4.3.k illustrates losses by infrastructure group which shows that buildings and utility lifelines
experience nearly identical economic losses, about $18 billion. Transportation lifelines constitute
a smaller portion of State economic loss at nearly $2.5 billion. With total economic losses
reaching nearly $40 billion Arkansas will require substantial assistance to rebuild after the
disaster. Building asset values are further displayed in Figure 3.4.3.1 as a ratio of the critical
area.

Table 3.4.3.k Direct Economic Loss for Arkansas ($ millions)

Buildings Transportation Utilities Total

Direct Economic Loss $ 18,167 $ 2,347 $ 18,515 $ 39,029

Figure 3.4.3.1. Building Asset Value Loss Ratio

Building Asset Value Loss Ratio
of Critical Area
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Source: Mid-America Earthquake Center
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¢ Development in Hazard Prone Areas

The northeastern counties identified to be the most severely impacted by an earthquake event
include the following: Arkansas, Clay, Craighead, Crittenden, Cross, Greene, Independence,
Jackson, Lawrence, Lee, Mississippi, Monroe, Phillips, Poinsett, Prairie, Randolph, St. Francis,
White, and Woodruff. Of these 19 counties, Craighead and White are also in the top 10 counties
for population and housing gains from 2000 to 2010.

The 2010 and 2013 updates to the All-Hazards Mitigation Plan both utilized the 2009 study,
Impact of New Madrid Seismic Zone Earthquakes on the Central USA, by the Mid-America
Earthquake Center for loss estimation purposes. Thus, a comparison between the 2010 and 2013
updates would not present any changes in loss estimation.

** Consequence Analysis

The information in Table 3.4.3.1 provides the Consequence Analysis of Potential for Detrimental
Impacts of Hazards done for accreditation with the Emergency Management Accreditation
Program (EMAP).

Table 3.4.3.1 EMAP Consequence Analysis: Earthquake

Subject Detrimental Impacts
Health and Safety of Personsin | Adverse impact expected to be severe for unprotected personnel
the Area at Time of Incident and moderate to light for protected personnel.
Health and Safety of Persons Adverse impact expected to be severe for unprotected personnel
Responding to the Incident and moderate to light for protected personnel.

Damage to facilities/personnel in the area of the incident may require

Continuity of Operations 4 : ; . :
relocation of operations and lines of succession execution.

Property, Facilities, and Damage to facilities and infrastructure in the area of the incident may
Infrastructure be extensive for facilities, people, infrastructure, and HazMat.

Disruption of lines of communication and destruction of facilities may

Delivery of Services X . .
extensively postpone delivery of services.

May cause extensive damage, creating denial or delays in the use of

The Environment s
some areas. Remediation needed.

Economic and Financial Local economy and finances adversely affected, possibly for an
Condition extended period of time.
Regulatory and Contractual Regulatory waivers may be needed. Fulfillment of contracts may be
Obligations difficult. Demands may overload ability to deliver.
Reputation of or Confidence in Ability to respond and recover may be questioned and challenged if
the Entity planning, response, and recovery not timely and effective.
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3.4.4 Expansive Soils

This Expansive Soil profile was developed in the original 2004 plan, amended in the 2007
update, modified in 2010, and again modified in 2013. The committee has updated this section
and added new information when relevant. This hazard profile and the subsequent vulnerability
analysis are the primary tools for the determination of the State’s mitigation strategy with respect
to expansive soil. Due to no reported occurrences of expansive soils in the past three years, no
updates were made to the vulnerability profile for this hazard.

*¢* Description/Location

Expansive soil (or swelling soil) is soil or soft rock that increases in volume when the moisture
content of the soil increases and decreases in volume when moisture content decreases. The clay
mineral montmorillonite, as well as other minerals of the smectite clay mineral group within the
soil, is nearly always the cause of the volume change. When water is added to these expansive
clay minerals, the water molecules are pulled or adsorbed into gaps between the clay plates. As
more water is absorbed, the plates are forced farther apart, leading to an expansion of the soil’s
volume or an increase in soil pressure. In pure form, montmorillonite clays may swell to over 15
times their dry volume. Most soils, however, contain only small amounts of montmorillonite so
that expansion of more than 1.5 times the dry soil volume is rare. The force of expansion is
capable of exerting pressures of 15,000 pounds per square foot or greater on foundations, slabs,
and other confining structures. The amount of swelling (or potential volume of expansion) is
linked to five main factors: the type of mineral content, the concentration of swelling clay, the
density of the materials, moisture changes in the environment, and the restraining pressure
exerted by materials on top of the swelling soil. Each of these factors impact how much swelling
a particular area will experience, but may be modified, for better or worse, by development
actions in the area.

Expansive soils are present throughout the world and are found in each American state. Every
year they cause billions of dollars in damage. The American Society of Civil Engineers estimates
that 1/4 of all homes in the United States have some damage caused by expansive soils. In a
typical year in the United States they cause a greater financial loss to property owners than
earthquakes, floods, hurricanes and tornadoes combined. Even though expansive soils cause
enormous amounts of damage most people have never heard of them. This is because their
damage is done slowly and cannot be attributed to a specific event. The damage done by
expansive soils is then attributed to poor construction practices or a misconception that all
buildings experience this type of damage as they age.

Various studies estimate that expansive soils result in somewhere between $2 and $11 billion in
annual losses in the United States, significantly more than other natural hazards. Other studies
have suggested that approximately 10% of the new homes constructed annually in the United
States are subjected to significant damage during their useful lives by expansive soils and an
additional 60% of homes sustain minor damage.
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Expansive soils cause differential movement and horizontal pressure on structures resulting in
cracked driveways, cracked sidewalks and basement floors, heaving of roads and highway
structures and disruption of pipelines and sewer lines. Damage to homes can range from hairline
plaster cracks and sticking doors to condemnation or complete destruction. Expansive soils
occurring on slopes can also result in slow but damaging down-slope movement of material
(creep) or even landslides.

Expansive clays in Arkansas are a source of concern because they shrink and swell according to
their moisture content. If this uneven shrink and swell is not considered during construction,
structures such as houses can literally break apart. Highways are also susceptible to damage from
expansive clays resulting in higher maintenance costs. Many expansive soils problems can be
accommodated through engineering techniques employed prior to construction.

In Arkansas, swelling soils expand and contract naturally during seasonal wetting (winter and
spring) and drying (summer and fall) conditions and in their natural, undeveloped state they
cause little damage. However, exposure to additional water sources, such as lawn and garden
irrigation or precipitation drainage from houses, and reduced evaporation properties caused by
the development of roads, sidewalks, buildings and parking lots, may cause the swelling soils to
expand more than they would if they remained undeveloped. In addition, the grading of
development areas may expose more swelling soil to moisture than the natural state, causing a
more widespread swelling event.

Although all parts of Arkansas have the potential to be affected by expansive soils, they are most
abundant in the southeastern part of the State within the Mississippi Alluvial Plain and Gulf
Coastal Plain Physiographic Provinces (Figure 3.4.4.a and inset). The northern part of the State
(northern Ozark Plateaus) and the central Ouachita Mountains are least affected by expansive
soils.
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Figure 3.4.4.a. Expansive Soil Map of the US
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- Ower 50 percent of these areas are underlain by soils with abundant clays of high swelling potential

- Less than 50 percent of these areas are undetlain by soils with clays of high swelling potential

- Ower 50 percent of these areas are underlain by soils with abundant clays of slight to moderate swelling potential.
- Less than 50 percent of these areas are underlain by soils with abundant clays of slight to moderate swelling potential
- These areas are underlain by soils with little to no clays with swelling potential.

Data insufficient to indicate the clay content or the swelling potential of soils.
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In Arkansas, the clays of the Porters Creek Clay of the Midway Group are also highly expansive.
The Porters Creek Clay outcrops in a narrow but continuous belt along the Fall Line from just
south of Hope to near Arkadelphia and intermittently from Malvern to near Batesville. The total
thickness ranges from 3 to 40 meters, and the formation outcrops around the boundaries of the
Mississippi Embayment, in the states of Mississippi, Tennessee, Kentucky, Illinois, Missouri and
Arkansas. A general geologic description for the Midway Group (including the Porters Creek
Clay):

The Midway Group is a sequence of “marginal marine” calcareous clay,
claystones, clay shales, calcareous sandstones, and porous arenaceous
limestones. Invertebrate fossils and fossilized reptile teeth are common. The
Midway Group is locally divisible into two recognizable units: the Porters Creek
Clay and the Clayton Limestone. The Porters Creek Clay is interval of dark
bluish-gray to black calcareous clay sparsely fossiliferous with occasional
fragments of limestone. The Porters Creek Clay contains highly expansive soils
and is considered an aquitard, thus typically yields very little water to wells.
Locally, outcrop thickness ranges from 0 to 130 feet and overlies the Clayton
Limestone. The Clayton Limestone is comprised of thin to thick beds of white to
light gray fossiliferous limestone, occasionally separated by thin clay beds and
sandy intervals. The limestone is typically porous and fractured with varying
thickness (up to 20 feet thick locally) and has a limited lateral extent. The Clayton
Formation is considered a minor aquifer and typically yields sufficient water for
household supplies. Locally, the units of the Midway Group will most likely occur
as thin to thick lenticular bodies. This is due to either deposition on an irregular
erosional surface, or by intermittent deposition interrupted by intervals of
erosion. An unconformable surface separates the Midway Group from the
underlying Paleozoic rocks at most localities.

** Past Occurrences

Although expansive soils occur throughout much of Arkansas, the soils are rarely highly
expansive; therefore, the average citizen does not notice their effects. Reports of severe damage
to foundations are rare and not well documented. This data deficiency is addressed in Section
4.4.4 2013 Updated Mitigation Actions. Arkansas Geological Survey geologists have
investigated but not formally documented moderate to severe expansive soil occurrences in
southwest Little Rock (Pulaski County), Cabot (Lonoke County) and other locations in Lonoke
County. Details of damage were not available. The Arkansas Highway and Transportation
Department tests soils for expansivity (plasticity index) and engineers implement measures prior
to road construction to mitigate damage. Roads built on highly expansive soils prior to the
recognition of this hazard, such as parts of Interstate 30 between Little Rock (Pulaski County)
and Arkadelphia (Clark County), have developed long wavelength “roller coaster” undulations.
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*¢* Probability of Hazard Events

Unlike other natural hazards discussed in this plan, expansive soil is a long-term condition that
often causes incremental damage to a structure over a period of many years. It therefore cannot
easily be attributed to an event or occurrence. When there is a significant natural or human
induced excursion in expansive soil moisture content near a structure, accelerated damage may
occur. Expansive soil events are potentially exacerbated during drought and wet cycles.

Although little noticed, soil expansion and contraction in the State is a high frequency/high
probability event as it occurs daily and therefore causes damage to structures on a daily basis.
This incremental damage, however, rarely leads to significant damage in Arkansas.

The probability of this event occurring in the southern and eastern portion of the State is higher
than the central, northern or western region. Also, as the state experiences more issues with water
levels along the Mississippi River and the Sparta Aquifer in the southeastern corner, this issue of
expansive soil may begin to occur more frequently. Therefore, the APDMAC considers the
probability for this hazard to be rising as more data is collected. Since there are no reported
expansive soils events, the State’s overall probability for this hazard is considered “Unlikely”.

*¢* State Vulnerability Analysis

The Assistant State Conservation Engineer and Senior Soil Scientist with the USDA Natural
Resources Conservation Service provided GIS data for soils within Arkansas which have been
interpreted to be very expansive down to a depth of 30 cm or greater. It was determined that by
selecting soils depths 30cm or greater, soils that are only expansive at depths shallower than
typical building foundations and/or sub-grades would be removed from consideration. This data
along with census block data available in HAZUS MH 2.1 was used to determine the number
and type of buildings within these identified expansive soil areas.

This methodology consisted of calculating the percentage of the census block areas inside the
expansive soils areas. This percentage was then applied to the census block building data. This
analysis provides a general picture of those counties that have more people and property within
areas of expansive soils and therefore the potential for more damage if soil expansion were to
occur.

Figure 3.4.4.b. depicts the 58 counties with soils interpreted to be very expansive down to a
depth of 30cm or greater.
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Figure 3.4.4.b. Arkansas Counties with Identified Expansive Soils
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Table 3.4.4.a provides a breakdown by county of the percent of area with expansive soils and
the estimated number of structures within the expansive soils areas. This data is to be used only
for general determination of those areas that could suffer the greatest losses in the event of soil
expansion events. Data limitations prevent a more accurate analysis including: lack of statewide
parcel-type data which would provide more accurate results in determining structures within the
soil expansion areas.

To complete the vulnerability analysis, a rating value of low, moderate, and high was assigned to
each county based upon the percentage of expansive soils within the county. These rating values
correspond to the following descriptive terms:

1) Low Vulnerability — Less than 10-percent expansive soils
2) Moderate Vulnerability — Between 10 and 35-percent expansive soils
3) High Vulnerability — Over 35-percent expansive soils within County

Table 3.4.4.a. Area and Building Counts within Identified Expansive Soil Areas in
Arkansas Counties

% of Area Residential | Commercial Industrial Other
within Building Building Building Building overall
County Conumr): viv\;th Eé()f)osrlljrﬁ/m Eé()f)osrlljrﬁ/m Eéfos#rﬁ/m Eéfos#rﬁ/m Vulnerability
pansive pansive pansive pansive pansive
Soils Soil Areas Soil Areas Soil Areas Soil Areas
Arkansas 21.89% 433 16 4 14 Moderate
Ashley 12.32% 142 6 2 5 Moderate
Benton 0.32% 207 7 1 3 Low
Bradley 4.24% 337 11 3 5 Low
Carroll 0.30% 640 32 6 7 Low
Chicot 53.59% 2074 88 21 45 High
Clark 12.72% 2294 86 27 32 Moderate
Clay 15.62% 397 8 1 10 Moderate
Cleveland 7.01% 326 7 3 6 Low
Columbia 0.88% 34 1 0 0 Low
Conway 6.09% 255 12 4 3 Low
Craighead 9.57% 282 12 3 8 Low
Crawford 1.54% 84 4 3 0 Low
Crittenden 69.69% 15267 713 151 197 High
Cross 30.54% 663 18 2 11 Moderate
Desha 27.58% 2158 86 13 40 Moderate
Drew 11.17% 231 6 2 4 Moderate
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% of Area Residential | Commercial Industrial Other
within. Building. Building. Building. Building. overall
County County Wlth Exposurg in Exposurg in Exposurg in Exposurg in Vulnerability
Expansive Expansive Expansive Expansive Expansive
Soils Soil Areas Soil Areas Soil Areas Soil Areas

Faulkner 4.30% 466 21 8 5 Low
Franklin 0.82% 29 0 0 0 Low
Grant 0.82% 21 1 0 0 Low
Greene 24.19% 536 32 4 23 Moderate
Hempstead 29.10% 1771 52 25 26 Moderate
Hot Spring 0.08% 12 0 0 0 Low
Howard 7.69% 409 5 4 4 Low
Independence 2.63% 56 2 0 2 Low
Jackson 13.13% 271 8 2 7 Moderate
Jefferson 31.62% 1134 38 11 29 Moderate
Johnson 1.09% 99 2 0 1 Low
Lafayette 33.15% 1114 12 5 11 Moderate
Lawrence 12.26% 323 7 1 11 Moderate
Lee 25.14% 238 8 2 8 Moderate
Lincoln 30.70% 674 6 1 10 Moderate
Little River 31.67% 2418 100 24 46 Moderate
Logan 0.94% 35 1 0 1 Low
Lonoke 20.35% 723 31 5 29 Moderate
Madison 0.29% 22 0 0 0 Low
Miller 32.10% 474 15 5 4 Moderate
Mississippi 47.91% 4083 117 37 92 High
Monroe 27.83% 576 15 1 7 Moderate
Nevada 4.21% 279 8 5 4 Low
Perry 3.11% 147 3 1 3 Low
Phillips 30.97% 1018 28 3 35 Moderate
Pike 2.37% 166 0 0 0 Low
Poinsett 31.78% 2587 92 27 54 Moderate
Pope 1.62% 119 6 4 2 Low
Prairie 13.61% 339 0 0 1 Moderate
Pulaski 10.28% 1681 600 45 23 Moderate
Randolph 4.77% 98 1 0 3 Low
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% of Area Residential | Commercial Industrial Other
within Building Building Building Building overall
County County with | Exposurein | Exposurein | Exposurein | Exposurein Vulnerabilit
Expansive Expansive Expansive Expansive Expansive y
Soils Soil Areas Soil Areas Soil Areas Soil Areas
Saline 0.03% 0 1 1 0 Low
Searcy 0.30% 158 1 0 1 Low
Sebastian 1.06% 651 18 4 5 Low
Sevier 7.58% 1221 62 11 9 Low
St. Francis 35.75% 1462 43 5 24 High
Stone 1.55% 91 4 1 1 Low
Washington 2.00% 651 31 12 10 Low
White 10.06% 296 12 1 3 Moderate
Woodruff 23.29% 1021 25 3 10 Moderate
Yell 2.31% 114 1 0 0 Low

Source: NRCS and HAZUS MH 2.1

According to this analysis, Chicot, Crittenden, Mississippi, and St. Francis Counties have the
largest area of expansive soils at over 35-percent of the total county area. For those counties with
a moderate to high vulnerability rating, Chicot, Clark, Crittenden Desha, Little River,

Mississippi, Poinsett, and Pulaski have over 2,000 structures currently located within an
identified expansive soils area.

+* State Estimates of Potential Losses

To estimate potential losses associated with expansive soils, the NRCS soils data along with
census block data available in HAZUS MH 2.1 was used to determine the building values within
the identified expansive soil areas of Counties with a moderate to high vulnerability rating (see

Table 3.4.4.b). This methodology consisted of calculating the percentage of the census block
areas inside the expansive soils areas. This percentage was then applied to the HAZUS MH 2.1

building data.

Table 3.4.4.b. Building Values within Identified Expansive Soil Areas

Structure Value Contents Value Total Building
Exposure in Exposure in Exposure Value
County Expansive Soil Expansive Soil | in Expansive Sail
Areas Areas Areas
($1,000) ($1,000) (%$1,000)
Arkansas S 52,741 S 31,501 S 84,241
Ashley S 14,757 S 10,235 S 24,992
Chicot S 252,529 S 175,074 S 427,603
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Structure Value | Contents Value Total Building
Exposure in Exposure in Exposure Value
County Expansive Soil Expansive Soil | in Expansive Soil
Areas Areas Areas
($1,000) ($1,000) ($1,000)

Clark S 241,299 S 149,237 $ 390,536
Clay S 40,604 S 23,718 S 64,322
Crittenden $ 2,549,290 $ 1,600,950 $ 4,150,240
Cross S 62,002 S 37,667 S 99,668
Desha $ 250,075 $ 156,170 S 406,245
Drew S 22,494 S 13,093 S 35,586
Greene S 78,298 S 47,741 S 126,039
Hempstead $ 197,548 S 143,217 S 340,765
Jackson S 31,498 S 18,372 S 49,869
Jefferson $ 125,805 S 77,402 S 203,207
Lafayette S 78,537 S 43,659 S 122,196
Lawrence S 28,818 S 16,682 S 45,500
Lee S 31,295 S 17,210 S 48,505
Lincoln $ 86,087 $ 46,445 $ 132,531
Little River S 304,194 $ 198,271 $ 502,465
Lonoke S 88,516 S 52,634 S 141,150
Miller $ 52,485 $ 28725 $ 81,210
Mississippi S 538,206 S 348,351 S 886,556
Monroe S 58,543 S 33,229 S 91,772
Phillips S 79,185 S 49,898 S 129,083
Poinsett S 346,839 S 225,017 S 571,856
Prairie S 33,224 S 16,676 S 49,900
Pulaski S 1,246,580 S 1,154,077 $ 2,400,657
St. Francis S 138,711 S 90,137 S 228,849
White S 26,588 S 15,239 S 41,827
Woodruff S 102,836 S 61,826 S 164,662

S|I0S 9NISUBUXS

Source: NRCS and HAZUS MH 2.1

** Development in Hazard Prone Areas

An analysis of development growth in counties with expansive soils, and moderate to high
vulnerability, revealed the following counties had housing unit gains from 2000 to 2010: Clark,
Crittenden, Drew, Greene, Hempstead, Little River, Lonoke, Miller, Pulaski, and White. Pulaski,
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Lonoke, and White Counties were among the top 10 counties with greatest housing gains. If
additional development and population growth begins to occur in expansive soils areas, this will
increase the vulnerability. The development and implementation of building codes which address
expansive soils is a recommended mitigation action for each identified County. Table 3.4.4.c
compares the loss estimations based on exposure from the previous Arkansas All-Hazards
Mitigation Plan to the current analysis for these three counties with housing unit gains.

Table 3.4.4.c Comparison of Building Exposure within Identified Expansive Soil Areas’

Total Building Total Building
County Exposure Value Exposure Value Comparison
2010 Plan 2013 Plan
Lonoke N/A $141,150 Comparison is not available.
Pulaski N/A $ 2,400,657 Comparison is not available.
White N/A $41,827 Comparison is not available.

The 2010 All-Hazards Mitigation Plan estimated potential losses by jurisdiction utilizing the FEMA approved local mitigation
plans for 62 jurisdictions. This 2013 All-Hazards Mitigation Plan estimates potential loss Statewide utilizing a combination of
HAZUS, other GIS-based risk modeling, statistical analysis of past historic losses, and hypothetical scenario-based estimates.
Due to the limited data available with the local jurisdictional plans in 2010, a comparison of estimated losses for Counties, noted
in 2013 as experiencing changes in development, may not be available and/or directly correlate. This table presents the available
data and comparative analysis, as applicable.

** Consequence Analysis

The information in Table 3.4.4.d provides the Consequence Analysis of Potential for
Detrimental Impacts of Hazards done for accreditation with the Emergency Management
Accreditation Program (EMAP).

Table 3.4.4.d EMAP Consequence Analysis: Expansive Soils

Subject

Detrimental Impacts

Area at Time of Incident

Health and Safety of Persons in the

Localized impact expected to be moderate to severe for incident areas.

Health and Safety of Persons
Responding to the Incident

Limit impacts to personnel responding to the incident.

Continuity of Operations

Limited, unless facility is impacted.

Property, Facilities, and
Infrastructure

Localized impact to facilities and infrastructure in the area of the incident.
Some severe damage possible.

Delivery of Services

Localized disruption of roads and/or utilities may postpone delivery of some
services.

The Environment

Localized impact expected to be moderate for incident area.

Economic and Financial Condition

Limited. Local economy and finances may be adversely affected, depending
on damage.

Regulatory and Contractual
Obligations

Regulatory waivers may be needed locally. Impact may temporarily reduce
deliveries.

Entity

Reputation of or Confidence in the

Localized impact expected to primarily adversely affect property owner(s)
confidence in local entities development policies.
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3.45 Flood

¢ Description/Location

During the twentieth century, floods were the leading natural disaster in the United States,
representing 40 percent of all natural disasters in terms of number of lives lost and property
damaged. The U.S. Geological Survey reports that nationwide, floods kill an average of 140
people each year and cause $6 Billion in property damage.

Flooding is defined as the accumulation of water within a water body and the overflow of excess
water onto the adjacent floodplain, causing land that is normally dry to be inundated. Flooding is
a natural process of over-bank flow. Floods may result from many causes. Most floods are
caused by heavy rainfall from storms or thunderstorms that generate excessive runoff. A riverine
flood is a flood caused by precipitation, runoff or snowmelt over a relatively large watershed
causing flooding over wide areas and cresting in over eight hours. A flash flood is a flood caused
by heavy precipitation or snowmelt over a limited watershed (typically fewer than 50 square
miles), crests in eight hours or less time, and generally occurs in hilly terrain. Riverine floods
have relatively low velocity, cover a large area of land, and take longer to recede, whereas flash
floods have a higher velocity and may recede quickly. A flash flood can also occur when
extreme amounts of precipitation fall on any terrain if the precipitation accumulates more rapidly
than the terrain can allow runoff.

Figure 3.4.5.a Flood Waters Surround a Residence

Source: 2010 Arkansas State Hazard Mitigation Plan
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Arkansas is vulnerable to both Flash Flooding and Riverine Flooding.
Flash Flooding

Flash floods pose more significant safety risks than other riverine floods because of the rapid
onset, the high water velocity, the potential for channel scour and the debris load. Flash flooding
results from intense rainfall over a brief period, sometimes combined with rapid snowmelt, ice
jam release, frozen ground, saturated soil or impermeable surfaces. Debris carried by floods can
damage or destroy structures in its path. In addition, more than one flood crest may result from a
series of fast moving storms. Sudden destruction of structures and the washout of access routes
may result in the loss of life.

Figure 3.4.5.b Flash Flooding

puLI

Source: 2010 Arkansas State Hazard Mitigation Plan

Flood damage is generally proportional to the volume and the velocity of the water. Floods are
extremely dangerous because they cause damage through inundation and soaking as well as the
incredible force of moving water. High volumes of water can move heavy objects and undermine
roads and bridges. Although rural flooding is dangerous to fewer people and may be less costly
than urban flooding, it can cause great damage to agricultural operations. Flooding can also
facilitate other hazards such as landslides, or cause other hazards such as hazardous material
events.

Most flash flooding is caused by slow-moving thunderstorms or thunderstorms repeatedly
moving over the same area. Flash flooding is an extremely dangerous form of flooding which
can reach full peak in only a few minutes and allows little or no time for protective measures to
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be taken by those in its path. Flash flooding often results in higher loss of life, both human and
animal, than slower developing river and stream flooding.

In some cases, flooding may not be directly attributable to a river, stream, or lake overflowing its
banks. Rather, it may simply be the combination of excessive rainfall or snowmelt, saturated
ground, and inadequate drainage. With no place to go, the water will find the lowest elevations—
areas that are often not in a floodplain. This type of flooding, often referred to as sheet flooding,
is becoming increasingly prevalent as development outstrips the ability of the drainage
infrastructure to properly carry and disperse the water flow.

In certain areas, aging storm sewer systems are not designed to carry the capacity currently
needed to handle the increased storm runoff. Typically, the result is water backing into
basements, which damages mechanical systems and can create serious public health and safety
concerns. This combined with rainfall trends and rainfall extremes all demonstrate the high
probability, yet generally unpredictable nature of flash flooding in the planning area.

Although flash floods are somewhat unpredictable, there are factors that can point to the
likelihood of flash floods occurring. Weather surveillance radar is being used to improve
monitoring capabilities of intense rainfall. This, along with knowledge of the watershed
characteristics, modeling techniques, monitoring, and advanced warning systems increases the
warning time for flash floods.

puLI

Flash floods are most common in the western half of the State. The Ozark Plateaus, Ouachita
Mountains and the Gulf Coastal Plain Physiographic Provinces that comprise much of this area
exhibit high to moderate relief, steep to moderate slopes and bedrock with low permeability, all
facilitating rapid runoff and the consequent potential for flash floods. Urban development in this
part of the state exacerbates the flash flooding problem. The map shows topographic features of
the State. The lighter areas on the maps show the more elevated areas of the State.

Figure 3.4.5.c Topographic Features of Arkansas

Source: 2010 State Hazard Mitigation Plan
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Riverine Flooding

Riverine flooding is defined as the overflow of rivers, streams, drains,

and lakes due to excessive

rainfall, rapid snowmelt or ice melt. The areas adjacent to rivers and stream banks that carry
excess floodwater during rapid runoff are called floodplains. Floodplains are a larger entity
called a basin, which is defined as all the land drained by a river and its branches. The surface

waters of Arkansas flow through 5 major drainage basins in the State as shown in Figure 3.4.5.d.

They are: 1) the Mississippi-St. Francis, 2) the Arkansas, 3) the White-Cache, 4) the Ouachita,

and 5) the Red.

Figure 3.4.5.d Five Major River Basins in Arkansas
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A floodplain is the normally dry, flat area of land adjoining the channel of a stream, watercourse
or other water body, such as a lake or reservoir that is susceptible to inundation by floodwater
and stream-borne sediments. Floodplains can be managed to mitigate against damage from
floodwaters. Zoning regulations commonly prohibit development in floodplain areas. The terms
“base flood” and “100-year flood” refer to the area in the floodplain that is subject to a one
percent or greater chance of flooding in any given year. The floodway is the channel of a
watercourse and those portions of the adjoining floodplain providing the passage of the one
percent annual chance flood volume. The floodway fringe is the portion of the floodplain where
complete development will cause significant rise (typically one foot) in the floodplain. Damage
from flooding depends on the amount of development.

Despite the hazards, floodplains have been developed with structures. Floodplains are attractive
to developers because there are no topographic constraints on construction (no hills), they
contain fertile alluvial soil and an abundant water supply, and they provide access to
transportation, commerce, energy, and wastewater disposal.

Undeveloped floodplains offer many benefits to communities. Floodplains act as natural flood-
storage areas, decreasing the destructive force of floodwaters downstream. Biological activity,
chemical processes and filtration of floodwaters on floodplains can reduce flood-generated
pollution from agricultural and urban runoff and sewage overflow. Floodplain vegetation reduces
soil erosion, reduces velocity of floodwaters, traps floodwater sediment increasing soil fertility
and reduces sediment load downstream. High sediment load reduces biological activity and
aesthetic and recreational value. Floodplain vegetation also shades streams, reducing water
temperature and providing a habitat for organisms promoting biodiversity and productivity.
Floodplains preserve and recharge groundwater supplies and provide opportunities for
recreation, outdoor education and scientific study.

Figure 3.4.5.e Natural Floodplain
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Source: 2010 State Hazard Mitigation Plan
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Riverine floods are most common in the Mississippi Embayment of the eastern half of the state
and along the Arkansas River in the Arkansas Valley Province in the western part of the State.
These areas exhibit low relief and typically have flat, broad floodplains. Larger rivers including
the Mississippi, Arkansas, St. Francis, White, Ouachita and Red Rivers, are most prone to

riverine flooding. In total, there are about 87,617 miles of streams and rivers in and around the
State of Arkansas.

Figure 3.4.5.f Rivers in Arkansas

: ¥ ¥ x Norfork
Beaver ;“’ Bull Shoals - Like
Lake - Resarvoir =
B = t{ ¢ RS
Vs 45N -
i 1 o i) fk?l—._-i ' i\_\"’
% ra o Buffalo R g
N s, 4 e ) ) §
\ Py o - 45:”‘? g
| s N - 4 f -
i IL - / J -~ d
Mulbery R 3 oy = - g C
udry & mi = X / Fel ¢S
. i J J [ y s P
Arkﬁwsas of £, 7 G gﬁ}fi’%ut. = / &
\ rkgh I Ferry Lake <Little _, 4 ) P &
sePeo g < S48 S w Q&
I /| <: i__ C,"lr/.(a'r o P y 5{? 5
Uﬁ-;-gﬁg? ; ] = I, ;:;"—__:3 ;5
| —1.Fetit Joan R { Bl s )
£ T ? Sl —
| J Foyrche Lafaxg e 2y /@)
v ; O\

| rr—— ai Lake

N CeddsR
T it
| L L~ LS

-

puLI

) J1ake D;.“E‘%}_"%——q e
L {Gresso?iﬁ: Lake 1 Map Key:
| érl l'%_:’s < Ly, . Arkansas Major River
“i,. \ t.:;c = Systems Map
b
AT, . 5 i
| iy gﬁ.a\-ﬂ_ﬂﬂ‘_. Red lines = Major Hood
‘E\a@u OSSO cooridor locations (based
e g ?&\. on HCDC historical
= V. Fry database)
1 i 1 I £
L/ F Fadi!
A | i 5 1
7N - 3
T } AN - F o4
Wlaked, ( \ Lake ¥ |3
| k& Ening¥q [} ~ s

7
Jack Lee ¥ 1P

Source: 2010 State Hazard Mitigation Plan

The 1-percent annual chance floodplain boundaries for the rivers in Arkansas are available
digitally through FEMA’s Map Modernization Program for the majority of the State. In 2004,
FEMA began a 5 year program to update flood maps nationwide. Initially, the Map
Modernization Program planned to revise flood maps for all communities throughout the Nation,
including Arkansas. However, funds were insufficient to accomplish this ambitious goal and
modernization efforts are ongoing within the State. Figure 3.4.5.g presents the 1-percent annual
chance floodplain boundaries for counties with currently effective digital flood insurance rate
maps, as well as the status of Map Modernization within the State.
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Figure 3.4.5.g Arkansas 1-Percent Annual Chance Floodplains and DFIRM Status
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In continuation of the Map Modernization Program, FEMA uses modern geospatial technologies

and current FEMA policies, requirements, and procedures to coordinate the management of
mapping needs in a comprehensive approach. This is referred to as the Coordinated Needs

Management Strategy (CNMS). CNMS uses existing digital map data to inventory and manage
flood map update issues and support FIRM revision and production planning activities. Figure

3.4.5.h presents the current status of flood studies within the State of Arkansas as included in the
CNMS inventory. The counties with current effective or preliminary maps show the flood zones

as valid. For those counties that are not yet modernized, the unverified flood zones and

unstudied or un-assessed areas are noted in yellow and red, respectively.

Figure 3.4.5.h Arkansas 1-Percent Annual Chance Floodplains and DFIRM Status
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Groundwater Levels Contribute to Flooding

High groundwater levels may also cause flooding problems even where there is no surface
flooding. Basements are susceptible to flooding from high groundwater levels. Seasonally, high
groundwater is common in many areas of Arkansas, while in other areas groundwater is high
only after long periods of above average precipitation. Data is collected on an ongoing basis
about flooding and the natural conditions that cause these events. Ground water levels in the
State effect a number of items.

e Flooding and flash flooding
e Drought
e Expansive soils

Arkansas is the fourth largest user of ground water in the United States. The Mississippi River
Valley alluvial aquifer (alluvial aquifer) is a water-bearing assemblage of gravels and sands that
underlies most of eastern Arkansas and several adjacent states. Ground-water withdrawals have
caused cones of depressions to develop in the alluvial aquifer water-level surface, some as much
as 100 feet deep. Long-term water-level measurements show an average annual decline of one
foot per year in some areas.

The Sparta Aquifer is largely a confined aquifer of regional importance that comprises a
sequence of unconsolidated sand, silt and clay units. Several large cones of depression have
developed in the Sparta Aquifer, causing hydraulic heads to drop below the top of the formation
in parts of central and southern Arkansas and several areas in north-central Louisiana.

Through analysis of existing Federal Flood Insurance Rate Maps (FIRMs) and Flood Insurance
Studies (FISs), National Climatic Data Center (NCDC) data, National Inventory of Dams data,
and locations of past federally declared flood disasters, the APDMAC determined that every
county in the State can be affected by flooding. As a high-level example of the geographic
dispersion of flooding throughout the State, the APDMAC reviewed the counties affected by the
past federally declared events that involved flooding. Since 1957 when FEMA began this
program, practically every county has been part of a declared flooding event.

’:’ Previous Occurrences

The National Climactic Data Center (NCDC) severe storms database includes a database of flood
events in Arkansas since 1993. Considering the categories of flash flood, urban/small stream
flood, river flood, and flood in Arkansas there were 2,665 events between 1993 and 2012 (20
years). Total property damage for these events is estimated at $476,139,880. There were 55
deaths and 42 injuries in this time period. Table 3.4.5.a provides the number of events reported
for each county in Arkansas during this 20-year period.
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Table 3.4.5.b provides information on Presidential Disaster Declarations, including impacted
counties, when available. Fifty-nine of the 75 Arkansas counties have been part of FEMA
declared flooding-related events in only the past three years.

Table 3.4.5.a. Flood events in Arkansas by County, 1993-2012 as reported by the NCDC

Arkansas 33 $2,780,000 Lee 5 $11,000
Ashley 24 $1,459,000 Lincoln 23 $2,151,000
Baxter 33 $7,729,000 Little River 20 $610,000
Benton 44 $2,735,000 Logan 24 $15,711,000
Boone 29 $2,919,000 Lonoke 36 $4,915,000
Bradley 25 $3,441,000 Madison 47 $685,000
Calhoun 44 $3,779,000 Marion 22 $1,419,000
Carroll 33 $735,000 Miller 32 $2,114,000
Chicot 25 $3,059,000 Mississippi 20 $80,000
Clark 62 $4,608,500 Monroe 36 $4,307,000
Clay 20 $1,817,510 Montgomery 23 $9,439,500
Cleburne 29 $5,336,000 Nevada 20 $167,000
Cleveland 30 $2,101,000 Newton 28 $4,650,900
Columbia 34 $131,690,000 Ouachita 45 $5,806,000
Conway 33 $2,616,000 Perry 39 $1,638,000
Craighead 52 $1,287,000 Phillips 10 $1,103,500
Crawford 51 $1,275,000 Pike 24 $776,500
Crittenden 16 $68,000 Poinsett 22 $537,000
Cross 7 $279,000 Polk 35 $1,206,500
Dallas 28 $3,412,000 Pope 27 $3,370,100
Desha 21 $9,256,000 Prairie 35 $11,750,000
Drew 33 $1,242,000 Pulaski 114 $24,946,000
Faulkner 53 $4,407,000 Randolph 25 $7,814,000
Franklin 42 $820,000 Saline 58 $9,793,000
Fulton 29 $5,573,000 Scott 32 $1,524,000
Garland 48 $4,061,350 Searcy 24 $2,856,700
Grant 25 $2,751,000 Sebastian 57 $4,205,000
Greene 24 $481,520 Sevier 16 $135,000
Hempstead 31 $650,000 Sharp 46 $21,475,000
Hot Spring 41 $1,340,000 St. Francis 10 $55,000
Howard 26 $1,365,000 Stone 34 $9,258,000
Independence 58 $22,734,000 Union 39 $3,070,000
|zard 26 $15,440,000 Van Buren 23 $3,385,000
Jackson 44 $6,302,000 Washington 78 $8,485,000
Jefferson 38 $4,733,000 White 91 $15,302,200
Johnson 38 $2,510,500 Woodruff 90 $5,254,600
Lafayette 19 $305,000 Yell 49 $5,093,000
Lawrence 22 $11,426,000 Reported Multi-County 36 $2,517,000
Total 2665 $476,139,880

Source: NCDC
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Table 3.4.5.b. Arkansas Presidential Declarations Involving Flooding

Date Declared

Federal
Declaration
#

Incident Type

# of

Counties

Counties

Stafford Act
Assistance
Amounts

7/8/2011

FEMA-4000-
DR

Severe Storms,
Tornadoes, and Flooding

3

Crawford, Franklin, Johnson

PA-$2,648,119
IA- $1,754,571

5/2/2011

FEMA-1975-
DR

Severe Storms, Tornadoes
and Associated Flooding

59

Arkansas, Baxter, Benton, Boone, Bradley, Calhoun,
Carroll, Chicot, Clark, Clay, Cleburne, Cleveland, Conway,
Craighead, Crawford, Crittenden, Dallas, Desha, Faulkner,
Franklin, Fulton, Garland, Greene, Hot Spring, Howard,
Independence, Izard, Jefferson Jackson, Johnson,
Lawrence, Lee, Lincoln, Lonoke, Madison, Marion,
Mississippi, Monroe, Montgomery, Nevada, Newton, Perry,
Phillips, Pike, Poinsett, Polk, Prairie, Pulaski, Randolph,
Saint Francis, Saline, Searcy, Sharp, Stone, Van Buren,
Washington, White, Woodruff and Yell .

PA-$47,127,416
IA-$24,301,705

2/4/2010

FEMA-1872-
DR

Severe Storms and
Flooding

25

Bradley, Calhoun, Clark, Clay, Cleveland, Craighead,
Dallas, Drew, Grant, Greene, Hempstead, Jackson,
Jefferson, Lafayette, Lincoln, Lonoke, Miller, Monroe,
Nevada, Ouachita, Poinsett, Prairie, Pulaski, White and
Woodruff.

PA-$9,933,649

12/3/2009

FEMA-1861-
DR

Severe Storms,
Tornadoes, and Flooding

38

Boone, Bradley, Calhoun, Carroll, Cleburne, Cleveland,
Columbia, Conway, Cross, Dallas, Drew, Franklin, Fulton,
Grant, lzard, Jackson, Johnson, Lafayette, Lawrence,
Lincoln, Logan, Marion, Monroe, Nevada, Newton,
Ouachita, Poinsett, Prairie, Pulaski, Randolph, Saint
Francis, Scott, Sharp, Stone, Union, Van Buren, White and
Woodruff.

PA-$15,550,793

6/16/2009

FEMA-1845-
DR

Severe Storms,
Tornadoes, and Flooding

38

Arkansas, Bradley, Calhoun, Chicot, Clark, Cleveland,
Conway, Dallas, Drew, Fulton, Grant, Greene, Hempstead,
Hot Spring, Howard, Jackson, Jefferson, Lafayette, Lee,
Lincoln, Little River, Marion, Miller, Monroe, Nevada,
Ouachita, Perry, Phillips, Pike, Poinsett, Polk, Pope,
Prairie, Saint Francis, Saline, Searcy, Stone and Union.

PA-$9,594,421

10/22/2008

FEMA-1804-

Tropical Storm Ike

20

Carroll, Clark, Clay, Craighead, Greene, Hempstead,

PA-$2,616,028

Arkansas All-Hazards Mitigation Plan

September 2013

3-153

PO



Federal # of Stafford Act
Date Declared | Declaration Incident Type Counties Counties Assistance
# Amounts
DR Howard, Izard, Lafayette, Lawrence, Little River, Madison,
Miller, Montgomery, Nevada, Newton, Pike, Randolph,
Sharp and Van Buren
9/18/2008 FEMA-1793- Severe Storms and 18 Ashley, Bradley, Calhoun, Chicot, Clark, Cleveland, PA-$3994,227
DR Flooding Associated With Conway, Dallas, Drew, Garland, Grant, Hot Spring,
Hurricane Gustav Lincoln, Montgomery, Perry, Prairie, Saline and Van
Buren.
5/20/2008 FEMA-1758- | Severe Storms, Flooding, 12 Arkansas, Benton, Cleburne, Conway, Crittenden, Grant, IA-$2474,245
DR and Tornadoes Lonoke, Mississippi, Phillips, Pulaski, Saline and Van PA-$2,752,278
Buren.
3/26/2008 FEMA-1751- Severe Storms, Flooding, 50 Arkansas, Baxter, Benton, Boone, Carroll, Clay, Cleburne, 1A-11,675,465
DR and Tornadoes Conway, Craighead, Crawford, Cross, Desha, Franklin, PA-$41,116,383
Fulton, Garland, Greene, Hempstead, Hot Spring,
Independence, Izard, Jackson, Jefferson, Lawrence, Lee,
Logan, Lonoke, Madison, Marion, Miller, Monroe, Newton,
Perry, Phillips, Poinsett, Pope, Prairie, Pulaski, Randolph,
Saint Francis, Saline, Scott, Searcy, Sebastian, Sharp,
Stone, Van Buren, Washington, White, Woodruff and Yell
2/7/2008 FEMA-1744- Severe Storms, 10 Baxter, Conway, lzard, Marion, Newton, Pope, Randolph, 1A-$4,360,723
DR Tornadoes, and Flooding Sharp, Stone, and Van Buren PA-$5,020,006
6/30/2004 FEMA-1528- | Severe Storm, Flooding 14 Benton, Bradley, Calhoun, Clark, Columbia, Franklin, PA-$3,348,751
DR Hempstead, Howard, Lafayette, Little River, Nevada,
Ouachita, Pike and Sevier.
5/7/2004 FEMA-1516- Severe Storms, Flooding, 14 Baxter, Boone, Carroll, Franklin, Independence, Jackson, PA-$7,197,835
DR and Landslides Johnson, Madison, Marion, Newton, Searcy, Stone,
Washington and Woodruff.
6/6/2003 FEMA-1472- Severe Storms, Tornadoes | 21 Benton, Chicot, Cleburne, Columbia, Conway, Craighead, 1A-$7,297,676
DR and Flooding Crittenden, Cross, Faulkner, Fulton, Independence, PA-$5,3305,934
Jackson, Lonoke, Madison, Nevada, Newton, Phillips,
Saint Francis, Van Buren, White, and Woodruff
1/24/2002 FEMA-1400- Severe Storms and 20 Ashley, Clay, Cleburne, Columbia, Craighead, Crittenden, PA-$2,225,171
DR Flooding Franklin, Greene, Independence, Jackson, Lincoln, Little
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Federal

Stafford Act

Date Declared | Declaration Incident Type Coﬁr?tfies Counties Assistance
# Amounts
River, Logan, Monroe, Poinsett, Prairie, Scott, Stone,
White and Woodruff.
3/13/2001 FEMA-1363- Storms and Flooding 22 Bradley, Clark, Cleveland, Columbia, Conway, Craighead, PA-$3,019,659
DR Dallas, Drew, Franklin, Hempstead, Hot Spring, Lafayette,
Lincoln, Little River, Miller, Nevada, Newton, Ouachita,
Polk, Prairie, Union and White.
1/23/1999 FEMA-1266- Severe Storms, 16 Bradley, Chicot, Clay, Columbia, Drew, Faulkner, Grant, 1A-$0
DR Tornadoes, High Winds Hempstead, Jackson, Jefferson, Lafayette, Lonoke, PA-$7,265,330
and Flooding Poinsett, Randolph, Saint Francis, and White
4/14/1997 FEMA-1176- Flooding, Severe Storms 28 Bradley, Clay, Cleburne, Cleveland, Columbia, Craighead, 1A & PA, Amounts
DR Dallas, Drew, Faulkner, Grant, Greene, lzard, Jackson, Not Available
Jefferson, Lafayette, Lincoln, Lonoke, Monroe,
Montgomery, Ouachita, Poinsett, Saint Francis, Searcy,
Sharp, Stone, Union, Van Buren and White.
5/30/1991 FEMA-907- Severe Storms and 21 Ashley, Bradley, Chicot, Cleveland, Columbia, Dallas, PA Only, Amounts
DR Flooding Desha, Fulton, Izard, Lafayette, Lee, Little River, Madison, Not Available
Nevada, Ouachita, Polk, Scott, Sharp, Stone, Union and
Van Buren.
5/15/1990 FEMA-865- Severe Storms and 37 Benton, Boone, Calhoun, Carroll, Clark, Clay, Columbia, IA & PA, Amounts
DR Flooding Conway, Crawford, Desha, Faulkner, Franklin, Garland, Not Available
Hempstead, Hot Spring, Izard, Jefferson, Johnson,
Lafayette, Little River, Logan, Madison, Marion, Miller,
Monroe, Newton, Ouachita, Perry, Pike, Polk, Pope,
Pulaski, Scott, Sebastian, Stone, Union and Yell.
12/31/1987 FEMA-807- Severe Storms and 11 Arkansas, Crittenden, Cross, Lee, Lonoke, Mississippi, Amounts Not
DR Flooding Monroe, Ouachita, Poinsett, Pulaski and Woodruff. Available
8/1/1983 FEMA-688- Severe Storms and 5 Hempstead, Howard, Little River, Pike, and Sevier PA Only-Amounts
DR Flooding Not Available
12/13/1982 FEMA-673- Severe Storms, Tornadoes | 38 Baxter, Clay, Cleburne, Conway, Craighead, Crawford, PA & IA Amounts
DR and Flooding Desha, Faulkner, Fulton, Garland, Hempstead, Hot Spring, | Not Available
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Federal # of Stafford Act
Date Declared | Declaration Incident Type Counties Counties Assistance
# Amounts
Independence, Izard, Jackson, Johnson, Lawrence, Little
River, Marion, Miller, Monroe, Montgomery, Newton, Perry,
Pike, Polk, Pope, Pulaski, Randolph, Saline, Scott, Searcy,
Sevier, Sharp, Stone, Van Buren, Woodruff and Yell.
9/15/1978 FEMA-564- Severe Storms and 2 Pulaski and Saline IA & PA, Amounts
DR Flooding Not Available
6/7/1975 FEMA-471- Heavy Rains and Flooding 7 Independence, Izard, Jefferson, Monroe, Randolph, Sharp, | IA & PA, Amounts
DR and White Not Available
6/8/1974 FEMA-437- Severe Storms and 8 Benton, Columbia, Garland, Jefferson, Johnson, Madison, IA & PA, Amounts
DR Flooding Saint Francis, and Union Not Available
5/31/1974 FEMA-435- Heavy Rains and Flooding | 1 Phillips IA & PA, Amounts
DR Not Available
5/29/1973 FEMA-389- Severe Storms and 5 Craighead, Crawford, Crittenden, Jackson, and Poinsett IA & PA, Amounts
DR Flooding Not Available
4/27/1973 FEMA-375- Severe Storms and 43 Arkansas, Ashley, Benton, Boone, Bradley, Calhoun, IA & PA, Amounts
DR Flooding Chicot, Clark, Clay, Cleveland, Columbia, Craighead, Not Available
Crittenden, Cross, Dallas, Desha, Drew, Fulton, Garland,
Greene, Hempstead, Howard, Independence, lzard,
Jackson, Jefferson, Lawrence, Lee, Lincoln, Madison,
Mississippi, Monroe, Montgomery, Phillips, Pike, Poinsett,
Pulaski, Randolph, Saint Francis, Saline, Union,
Washington and Woodruff.
1/27/1972 FEMA-321- Severe Storms and 27 Baxter, Benton, Boone, Carroll, Conway, Crawford, PA Only, Amounts
DR Flooding Franklin, Fulton, Hempstead, Howard, Izard, Johnson, Not Available
Little River, Logan, Madison, Marion, Miller, Montgomery,
Newton, Perry, Polk, Scott, Sebastian, Sevier, Stone,
Washington and Yell.
Source: FEMA, www.FEMA.gov: IA = Individual Assistance, PA = Public Assistance
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e Flood of 1927: The Flood of 1927 was the most devastating in Arkansas’ history. Almost
one-fourth of Arkansas was under water. The Mississippi River was 60 miles wide in some
places. Rising floodwaters drove about 143,000 people out of their homes, and hundreds
died. The Flood of 1927 was caused by a combination of events. Early snowmelts in Canada
caused the upper Mississippi River to swell, while huge rainfalls occurred in the upper mid-
west. By April, heavy rain fell over the lower Mississippi Delta. On April 10, four inches of
rain fell on some parts of Arkansas. On April 20, a record rainfall of almost nine inches fell
on the Little Rock area, with more than seven inches falling in just four hours. The swollen
Mississippi River began backing up the Arkansas, White and St. Francis Rivers. All levees
on the Arkansas River between Fort Smith and Little Rock failed. Breaks in the levees were
responsible for flooding towns and vast farming areas. More than 1,376,000 acres of tilled
farmland were flooded. Some plantations suffered so much flood damage that they never
recovered.

Official reports suggested that between 91 and 120 people died in Arkansas as a result of the
flood, but numbers were not exact due to widespread chaos and inadequate reports of losses.
Without the efforts of the Red Cross, many more lives may have been lost due to disease or
exposure. By the time floodwaters receded in July, more than 325,000 refugees had been
cared for in Red Cross camps. The Red Cross helped provide safe drinking water, food and
milk, gave hundreds of thousands of typhoid inoculations, controlled mosquitoes and
malaria, disposed of dead animals and gave medical attention to the sick and wounded. They
also organized a huge rescue force of boats that searched around the clock for victims
huddled on high ground, perched on rooftops or clinging to trees.

IR

e The Floods of 1990: One of the most costly years in State history in terms of flooding was
1990, as riverine and flash floods caused upwards of $60,000,000 damage and caused two
fatalities. Flash flood events caused by heavy rains from March 3-5, 1990, affected 20
counties in the western half of the State. Schools were closed, businesses and government
agencies were closed and/or flooded, automobiles washed off roads, school buses were
stranded and hundreds of families were evacuated. Damage estimated by the NWS to
washed-out roads and bridges in these counties was $754,000. Total damage estimates were
unavailable from the NWS, but damage reported in the Arkansas Democrat Gazette was
estimated to be over $10,000,000. In addition, the Ouachita River overflowed its banks from
Arkadelphia to Camden in March, causing millions of dollars of damage to agricultural
operations.

Flash flooding events occurred in 20 counties in the western half of the State on May 3,
1990, caused by four to six inches of rain in a 24-hour period. This flash flood event resulted
in an estimated $1,963,000 in damage to public facilities. Riverine flood events in May
caused over $41,000,000 in damage to public facilities, private property and agricultural
operations. The Red River was over flood stage from May 1 to May 22, 1990, causing
$14,000,000 in short-term damage. Of this total, $2,700,000 in damage was caused by debris
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that was carried by the floodwaters. A total of $6,900,000 in agricultural damage was
reported with $1,500,000 in damage to cattle operations alone. Long-term damage is
extremely difficult to assess.

3.4.5.i Flood Waters of 1990 Overtake a Highway

For example, some fields were left with a three-foot thickness of silt and mud deposits,
making it impossible for machinery to get into these fields. All tributaries of the Red River
were subject to flood events at some point in this timeframe. The Arkansas River was also at
flood stage for much of the month; the U. S. Army Corps of Engineers (USACOE) reported
the highest crest on record for the McClellan-Kerr Navigation System. Damage to public
facilities was estimated at over $10,000,000, with private property owners suffering over
$7,000,000 of losses, and agricultural concerns ravaged by $11,000,000 of damage. Fort
Smith suffered $2,000,000 of losses to city property. North Little Rock paid more than
$1,500,000 for repair to the municipal sewer plant and the hydroelectric plant on the
Arkansas River. More than $10,000,000 in losses was estimated for Jefferson County.

One of the most memorable flash floods in the history of the State also took place in May of
1990, as two separate four to six feet high walls of water moved down Central Avenue in Hot
Springs, leaving businesses along Bathhouse Row inundated in up to six feet of floodwater.
Cars and drivers floated down the street. Approximately 13 inches of rain fell in Garland
County over a nine-hour period. Carpenter Dam Bridge over Lake Catherine was washed
away. Water released from Lake Hamilton flooded homes on Lake Catherine. Over 300
homes outside the Hot Springs area had to be evacuated. The NWS reported damages
totaling over $100,000,000 in Arkansas due to excessive rain in May. An additional 18
counties in central, northwest and southwest Arkansas suffered between $3,000,000 and
$5,000,000 damage from flash floods in June and July of 1990.

e April 1997 Flash Flooding: On April 4, 1997, severe storms and heavy rains caused
considerable flooding throughout the State which resulted in significant property damage and
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casualties in a wide area of Arkansas. Eleven inches of rain fell over a 24-hour period in
Columbia County in the community of Magnolia. Floodwaters entered houses throughout the
community. One foot of water accumulated in the local hospital and numerous bridges were
washed out. Damage for this community alone was estimated at $11,000,000. Nearly 1/3 of
the counties in Arkansas were declared federal disasters. Federally declared counties
included Bradley, Cleburne, Cleveland, Columbia, Craighead, Dallas, Drew, Grant, Greene,
Izard, Jackson, Jefferson, Lafayette, Lincoln, Lonoke, Monroe, Montgomery, Ouachita,
Poinsett, Sharp, St. Francis, Stone, Union and Van Buren.

e March 1997 Riverine Flooding: Widespread riverine flooding in 1997 occurred March 1
through March 2 along the Mississippi River Floodplain in Mississippi, Poinsett and
Crittenden Counties. At least 300 residential structures were inundated to a depth of six
inches to three feet above the lowest floor. Jefferson and Lincoln Counties in the West Gulf
Coastal Plain along the Arkansas River also suffered significant flooding during this time
frame. All five of these counties are vulnerable to repetitive flood events. Minor to moderate
flooding occurred in 25 federally declared counties during this event. Damage primarily
affected roads and bridges.

e April 2004 Flooding: Extensive flooding occurred in north-central and northwestern
Arkansas in the last two weeks of April 2004. Springtime showers and thunderstorms
dumped heavy rains over parts of northwestern Arkansas and south central Missouri over the
weekend. Hardest hit was northwestern Arkansas where two children were swept away by
floodwaters west of Huntsville, Arkansas. Flooding was caused by heavy rainfall, as much as
15 inches over the two-week period. The Buffalo River was reported to be 25 feet over flood
stage. Damage estimates for these floods from the Arkansas Department of Emergency
Management were $25,000,000. Figure 3.4.5.j below shows radar recorded during the
flooding event.

3.4.5.j Radar of April 28", 2004 Rainfall in excess of 9 inches
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Source: National Weather Service

e FEMA-1861-DR Severe Storms, Tornadoes, and Flooding: On November 18, 2009
Governor Mike Beebe requested a major disaster declaration due to severe storms, tornadoes,
and flooding during the period of October 29 to November 8, 2009. The Governor requested
a declaration for Public Assistance including direct Federal assistance for 37 counties and
Hazard Mitigation statewide. During the period of November 9-13, 2009, joint Federal, State,
and local Preliminary Damage Assessments (PDAs) were conducted in the requested
counties and are summarized below. PDAs estimate damages immediately after an event and
are considered, along with several other factors, in determining whether a disaster is of such
severity and magnitude that effective response is beyond the capabilities of the State and the
affected local governments, and that Federal assistance is necessary.

e June 2010 Flooding: Arkansas Gov. Mike
Beebe said the Red Cross estimated as many | ARK. as
300 people had been in the rugged Albert Pike Deadly flash m R Detall |
campground area, a part of the U.S. Forest flooding at
Service, but there was no way to determine Sl A
precise number. Emergency management Caddo Gap
officials had put the death toll Friday at 20 but
revised the figure to 16. The 54-unit
campground was quickly inundated with 7050 10 mi
water, which was rising as quickly as 8 feet e Croend] S—— per
. . e [ 0 10km
hour. The water was so violent it overturned RVs
and peeled asphalt off the roads.

the
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e FEMA-1975-DR-AR Severe Storms, Tornadoes, and Associated Flooding, Declared May
2, 2011: Fifty-nine of the 75 counties in Arkansas were included in this declaration. Weeks
of heavy rains and runoff from an unusually snowy winter caused tributaries of the
Mississippi and, then the Mississippi itself to swell beginning in April. The flooding
damaged thousands of homes and over 3 million acres of farmland in Mississippi, Tennessee,
and Arkansas. In Arkansas, the town of Pocahontas was devastated as portions of the Black
River levee failed. Reports indicate that the flood caused 14 fatalities in Arkansas. As of the
preparation of this plan, total FEMA Public Assistance was $47,127,416 and FEMA
Individual Assistance was $24,301,705.
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3.4.5.k Flooding in Pocahontas, Arkansas, April 29, 2011

Source: Photo by Frank Bigger, Special to Arkansas Democrat Gazette, Front Page, April 30, 2011, Arkansas Online,
http://www.arkansasonline.com/news/2011/apr/30/river-floods-100-homes-states-death-toll--20110430/?print

e FEMA-4000-DR-AR Severe Storms, Tornadoes, and Flooding, Declared July 8, 2011:
some flooding accompanied severe storms and tornadoes in Crawford, Franklin, and Johnson
Counties in northeast Arkansas. As of the preparation of this plan, total FEMA Public
Assistance was $2,648,119 and FEMA Individual Assistance was $1,754,571. These damage
amounts include all Stafford Act assistance as a result of the declaration, not just those
attributable to the flooding.

Historical Crop Losses Due to Flooding

The State acquired data from the United States Department of Agriculture’s Risk Management
Agency to provide crop loss data based on crop insurance payments. Data was requested for the
10-year period from 2003 to 2012. During this period, $303,470,333 in crop insurance payments
was made to Arkansas farmers as a result of flood and excess moisture/precipitation/rain. This
translates to an average of over $30 Million annually. The most damaging year during this time-
frame was 2011 which coincides with Presidential Declaration 1975. Table 3.4.5.c provides the
crop insurance payments by year for this ten-year period. Please note that this data only applies
to insured crops. According to the 2011 Arkansas Crop Insurance Profile Report issued by the
USDA Risk Management Agency 79 percent of Arkansas’ row crops were insured in 2011.
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Table 3.4.5.c. USDA Risk Management Agency Crop Insurance Payments Due to Flood
and Excess Moisture/Precipitation/Rain, 2003-2012)

Crop Year Indemnity Paid
2003 Total $29,994,625
2004 Total $17,796,676
2005 Total $11,529,771
2006 Total $3,687,737
2007 Total $9,892,667
2008 Total $18,238,316
2009 Total $61,188,056
2010 Total $30,313,401
2011 Total $106,423,279
2012 Total $14,405,805
Grand Total $303,470,333

Source: USDA Risk Management Agency, 2013

2011 flooding resulted in over one-third of the total crop insurance payments over the last 10

years. Arkansas produces nearly half of the rice grown in the United States. The 2011 flooding

impacted nearly 300,000 acres of rice in Arkansas which is about 10 percent of the total U.S.

acreage. About 120,000 acres of winter wheat, which is about 22 percent of the Arkansas wheat
crop, was impacted. Other crops such as cotton, corn, soybeans, and sorghum were impacted.

3.4.5.1 Submerged Wheat Field in Holly Grove, Arkansas, 2011 Flooding

Source: Reuters/Eric Thayer, http://www.reuters.com/article/2011/05/10/us-usa-flooding-arkansas-idUSTRE7496XF20110510
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*¢* Probability of Future Hazard Events

The probability of a flood event is expressed as the percent chance that a specific magnitude
flood will occur in a given year. Table 3.4.5.d summarizes the associated chance of occurrence
for the type of floods the State experiences.

Table 3.4.5.d. Probability of Flood Occurrence

Flood Return Intervals Chance of Occurrence in Any

Given Year
10-Year 10%
50-Year 2%
100-Year 1%
500-Year 0.2%

According to the data from NCDC, Arkansas experiences an average of over 133 flood events,
$23.8 Million in property losses, 2.75 flood-related deaths, and 2.1 flood-related injuries each
year.

Extremely damaging flood events are indicated by declarations of Federal Disasters for flooding.
Since 1957, the State of Arkansas has had 35 Presidential Disaster Declarations that involved
flooding. This represents an average of less than one (0.6) declared flood disaster annually (or
one federally declared flood disaster event every 1.6 years)

Every county in Arkansas has experienced a flash flood event. On average, 68 of the State’s 75
counties are affected annually. Therefore, the probability of future flooding events is rated as
“Highly Likely”.

** State Vulnerability Analysis

To determine vulnerability to flooding and the jurisdictions most threatened by flooding and
most vulnerable to damage and losses, the State analyzed data from several sources including:

e NCDC Storm Events Database

e USDA Risk Management Agency Crop Loss Statistics

e FEMA HAZUS Analysis-1-Percent Annual Chance Flood

e NFIP Flood Insurance Claims

e Repetitive Loss Properties/Severe Repetitive Loss Properties
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NCDC Storm Events Database

The NCDC Storm Events Database was the primary source of data to complete the vulnerability
analysis of flash flood in the State; while the HAZUS MH 2.1 analysis was utilized to describe
vulnerability to riverine flooding.

Flash flooding is not considered to be a “geographic” hazard. Due to the large number of
variables that occur in rainfall amounts and intensity, it is not possible to predict all specific
locations that are vulnerable to flash flooding. However, it is known that certain low-lying areas
with poor drainage are more vulnerable than areas higher in elevation with good drainage.
Additionally, historical statistics of areas that have been prone to flash flooding in the past can be
utilized to determine potential vulnerability to future flash flooding.

The NCDC Storm Events Database included four types of events for flood events: flash flood,
flood, river flood, and urban/small stream flood. Therefore, to focus on the flash flood hazard,
the two types of flooding considered from NCDC were flash flood and urban/small stream flood.
For the period from 1993 to 2012, there were 2149 recorded events for these two event types.
Table 3.4.5.e provides the number of events by county. The amount of associated property
damages is also provided. However, upon examination, it appears that damages from riverine
flood amounts are included with the events designated as flash flood. Therefore, these damages
may not be an accurate reflection of damages attributed only to flash flooding. Additionally, this
database captures only reported damages.

The map in Figure 3.4.5.m displays the number of flash flood events by county for the period
from 1993 to 2012.
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Table 3.4.5.e.

NCDC Flash Flood Events 1993-2012

County | forEleh | Bepored roverts | coupyy | FOUHE | prcpery
Damage

Arkansas 26 $175,000 Lee 5 $11,000
Ashley 22 $859,000 Lincoln 19 $1,151,000
Baxter 28 $3,179,000 Little River 20 $610,000
Benton 44 $2,735,000 Logan 23 $15,611,000
Boone 28 $2,419,000 Lonoke 33 $2,550,000
Bradley 19 $2,401,000 Madison 46 $685,000
Calhoun 25 $2,319,000 Marion 20 $1,119,000
Carroll 32 $735,000 Miller 32 $2,114,000
Chicot 22 $2,359,000 Mississippi 18 $70,000
Clark 44 $2,283,500 Monroe 13 $407,000
Clay 18 $467,510 Montgomery 22 $9,189,500
Cleburne 26 $4,086,000 Nevada 20 $167,000
Cleveland 22 $806,000 Newton 25 $2,873,900
Columbia 34 $131,690,000 Ouachita 25 $1,191,000
Conway 24 $1,965,000 Perry 21 $192,000
Craighead 51 $1,037,000 Phillips 10 $1,103,500
Crawford 46 $1,275,000 Pike 23 $426,500
Crittenden 16 $68,000 Poinsett 22 $537,000
Cross 7 $279,000 Polk 34 $1,056,500
Dallas 25 $1,662,000 Pope 23 $3,115,100
Desha 17 $5,251,000 Prairie 18 $463,000
Drew 29 $792,000 Pulaski 100 $15,866,000
Faulkner 41 $1,557,000 Randolph 22 $2,789,000
Franklin 41 $820,000 Saline 43 $4,202,000
Fulton 22 $2,613,000 Scott 32 $1,524,000
Garland 45 $1,761,350 Searcy 19 $1,406,700
Grant 21 $1,851,000 Sebastian 56 $4,205,000
Greene 23 $406,520 Sevier 15 $115,000
Hempstead 31 $650,000 Sharp 39 $2,625,000
Hot Spring 36 $835,000 St. Francis 10 $55,000
Howard 26 $1,365,000 Stone 27 $2,303,000
Independence 46 $589,000 Union 36 $1,070,000
Izard 20 $1,110,000 Van Buren 18 $2,560,000
Jackson 29 $732,000 Washington 78 $8,485,000
Jefferson 31 $2,528,000 White 53 $2,395,200
Johnson 36 $2,235,500 Woodruff 12 $417,600
Lafayette 18 $305,000 Yell 27 $1,937,000
Lawrence 19 $1,361,000

Total 2149 $286,160,880

Source: NCDC Storm Events Database, http://www.ncdc.noaa.gov/stormevents/

Arkansas All-Hazards Mitigation Plan

September 2013

3-165

IR



3.4.5.m Flash Flood Events by County 1993-2012

1
D
D
B
Number of Flash
Floods by County
[ Jo-10
[ 111-20
I 21- %
I 31-50
Data Source: Bl 51 o Greater
NCDC
Release Date: N
03/14/2013 O amecf?
Arkansas All-Hazards Mitigation Plan 3-166 —

September 2013



FEMA HAZUS Analysis-1-Percent Annual Chance Flood

In addition to the AAL summary data which is presented in the next section on estimated losses,
the results of the 1-percent annual chance flood event from the FEMA HAZUS AAL study are
provided to demonstrate the vulnerability overview for this flood frequency scenario. The intent
of this analysis was to enable the State to analyze the degree of severity using a consistent
methodology for a specific frequency event. This is analysis is not intended to indicate that a 1-
percent annual chance flood event would occur simultaneously in all jurisdictions, but rather
demonstrate the impacts that the 1-percent annual chance event could have on each jurisdiction.
The HAZUS model helps quantify risk along known flood-hazard corridors as well as lesser
streams and rivers that have a drainage area of 10 square miles or more. Table 3.4.5.f provides
the estimated losses for the 1-percent annual chance flood event by county. Figure 3.4.5.n that
follows depicts the losses from the 1-percent annual chance flood event at the census block level.
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Table 3.4.5.f. HAZUS Estimated Losses, 1-Percent Annual Chance Flood Event

County Residential Residential Commercial Commercial Other Other Total Total Business Total
Building Contents Building Contents Building Contents Contents Building Disruption Losses
Losses Losses Losses Losses Losses Losses Losses Losses Losses
Arkansas $11,807,000 $7,631,000 $702,000 $1,096,000 $506,000 $4,128,000 $12,855,000 $13,015,000 $1,517,000 $27,387,000
Ashley $12,557,000 $7,889,000 $432,000 $2,897,000 $544,000 $2,317,000 $13,103,000 $13,533,000 $977,000 $27,613,000
Baxter $13,978,000 $9,564,000 $119,000 $2,476,000 $155,000 $1,156,000 $13,196,000 $14,252,000 $515,000 $27,963,000
Benton $81,757,000 $53,351,000 $11,838,000 $33,688,000 $2,312,000 $25,710,000 $112,749,000 $95,907,000 $7,259,000 $215,915,000
Boone $16,086,000 $11,027,000 $11,770,000 $22,033,000 $2,602,000 $8,968,000 $42,028,000 $30,458,000 $3,710,000 $76,196,000
Bradley $16,610,000 $12,093,000 $29,000 $1,000,000 $11,000 $1,848,000 $14,941,000 $16,650,000 $576,000 $32,167,000
Calhoun $6,309,000 $3,982,000 $30,000 $321,000 $0 $855,000 $5,158,000 $6,339,000 $114,000 $11,611,000
Carroll $17,898,000 $11,713,000 $930,000 $4,564,000 $240,000 $1,955,000 $18,232,000 $19,068,000 $983,000 $38,283,000
Chicot $4,891,000 $3,093,000 $438,000 $1,626,000 $946,000 $2,917,000 $7,636,000 $6,275,000 $668,000 $14,579,000
Clark $26,646,000 $21,090,000 $919,000 $2,737,000 $602,000 $6,795,000 $30,622,000 $28,167,000 $2,726,000 $61,515,000
Clay $8,051,000 $5,211,000 $66,000 $1,677,000 $146,000 $2,090,000 $8,978,000 $8,263,000 $991,000 $18,232,000
Cleburne $36,992,000 $23,216,000 $4,432,000 $10,471,000 $1,161,000 $11,918,000 $45,605,000 $42,585,000 $3,337,000 $91,527,000
Cleveland $7,348,000 $4,667,000 $64,000 $1,150,000 $5,000 $2,607,000 $8,424,000 $7,417,000 $627,000 $16,468,000
Colombia $7,226,000 $4,571,000 $551,000 $2,666,000 $669,000 $2,941,000 $10,178,000 $8,446,000 $1,025,000 $19,649,000
Conway $16,564,000 $10,792,000 $1,760,000 $3,593,000 $759,000 $8,474,000 $22,859,000 $19,083,000 $2,639,000 $44,581,000
Craighead $25,690,000 $16,821,000 $1,084,000 $7,116,000 $1,008,000 $6,528,000 $30,465,000 $27,782,000 $1,803,000 $60,050,000
Crawford $40,064,000 $27,431,000 $3,024,000 $28,046,000 $1,810,000 $22,895,000 $78,372,000 $44,898,000 $7,479,000 $130,749,000
Crittenden $25,584,000 $17,967,000 $608,000 $4,281,000 $43,000 $4,228,000 $26,476,000 $26,235,000 $1,301,000 $54,012,000
Cross $6,669,000 $4,177,000 $473,000 $1,714,000 $469,000 $1,546,000 $7,437,000 $7,611,000 $823,000 $15,871,000
Dallas $3,986,000 $2,530,000 $32,000 $300,000 $36,000 $686,000 $3,516,000 $4,054,000 $216,000 $7,786,000
Desha $22,477,000 $14,466,000 $1,060,000 $3,436,000 $1,667,000 $4,486,000 $22,388,000 $25,204,000 $1,845,000 $49,437,000
Drew $4,089,000 $2,814,000 $147,000 $778,000 $301,000 $4,377,000 $7,969,000 $4,537,000 $1,388,000 $13,894,000
Faulkner $40,983,000 $25,699,000 $3,427,000 $8,136,000 $1,323,000 $4,698,000 $38,533,000 $45,733,000 $1,418,000 $85,684,000
Franklin $9,451,000 $7,779,000 $422,000 $892,000 $194,000 $786,000 $9,457,000 $10,067,000 $217,000 $19,741,000
Fulton $10,864,000 $7,952,000 $461,000 $1,115,000 $237,000 $739,000 $9,806,000 $11,562,000 $276,000 $21,644,000
Garland $108,420,000 | $70,809,000 $1,389,000 $16,779,000 $1,042,000 $6,637,000 $94,225,000 $110,851,000 $2,756,000 $207,832,000
Grant $13,197,000 $8,288,000 $307,000 $1,969,000 $73,000 $2,055,000 $12,312,000 $13,577,000 $627,000 $26,516,000
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County Residential Residential Commercial Commercial Other Other Total Total Business Total
Building Contents Building Contents Building Contents Contents Building Disruption Losses
Losses Losses Losses Losses Losses Losses Losses Losses Losses
Greene $27,176,000 $19,100,000 $2,194,000 $7,981,000 $1,590,000 $17,421,000 $44,502,000 $30,960,000 $3,304,000 $78,766,000
Hempstead $7,739,000 $4,839,000 $60,000 $580,000 $24,000 $1,974,000 $7,393,000 $7,823,000 $610,000 $15,826,000
Hot Spring $15,971,000 $9,960,000 $984,000 $1,997,000 $1,275,000 $1,286,000 $13,243,000 $18,230,000 $497,000 $31,970,000
Howard $6,751,000 $5,046,000 $1,041,000 $3,675,000 $489,000 $3,919,000 $12,640,000 $8,281,000 $1,746,000 $22,667,000
Independence | $36,472,000 $23,748,000 $6,035,000 $10,968,000 $1,574,000 $7,674,000 $42,390,000 $44,081,000 $2,542,000 $89,013,000
Izard $9,977,000 $6,202,000 $304,000 $323,000 $150,000 $459,000 $6,984,000 $10,431,000 $137,000 $17,552,000
Jackson $22,939,000 $15,357,000 $1,492,000 $8,246,000 $243,000 $4,225,000 $27,828,000 $24,674,000 $1,807,000 $54,309,000
Jefferson $59,101,000 $39,267,000 $5,068,000 $23,037,000 $1,996,000 $36,040,000 $98,344,000 $66,165,000 $11,487,000 $175,996,000
Johnson $30,124,000 $21,992,000 $8,287,000 $19,986,000 $3,995,000 $18,369,000 $60,347,000 $42,406,000 $6,223,000 $108,976,000
Lafayette $4,760,000 $3,017,000 $9,000 $490,000 $2,000 $414,000 $3,921,000 $4,771,000 $166,000 $8,858,000
Lawrence $12,752,000 $8,424,000 $1,159,000 $1,923,000 $351,000 $3,487,000 $13,834,000 $14,262,000 $1,141,000 $29,237,000
Lee $5,970,000 $3,996,000 $356,000 $628,000 $317,000 $1,049,000 $5,673,000 $6,643,000 $477,000 $12,793,000
Lincoln $35,317,000 $39,257,000 $754,000 $4,199,000 $697,000 $11,074,000 $54,530,000 $36,768,000 $3,988,000 $95,286,000
Little River $3,553,000 $2,241,000 $58,000 $297,000 $40,000 $720,000 $3,258,000 $3,651,000 $164,000 $7,073,000
Logan $15,920,000 $10,959,000 $779,000 $2,761,000 $1,600,000 $11,943,000 $25,663,000 $18,299,000 $3,007,000 $46,969,000
Lonoke $25,314,000 $16,137,000 $1,587,000 $9,137,000 $1,040,000 $3,967,000 $29,241,000 $27,941,000 $1,796,000 $58,978,000
Madison $12,846,000 $8,025,000 $488,000 $1,912,000 $489,000 $3,806,000 $13,743,000 $13,823,000 $978,000 $28,544,000
Marion $10,088,000 $6,145,000 $679,000 $1,538,000 $455,000 $2,316,000 $9,999,000 $11,222,000 $558,000 $21,779,000
Miller $12,833,000 $8,172,000 $599,000 $1,609,000 $340,000 $1,459,000 $11,240,000 $13,772,000 $386,000 $25,398,000
Mississippi $8,886,000 $5,682,000 $522,000 $2,573,000 $455,000 $7,521,000 $15,776,000 $9,863,000 $2,003,000 $27,642,000
Monroe $19,830,000 $12,463,000 $259,000 $1,843,000 $238,000 $1,168,000 $15,474,000 $20,327,000 $772,000 $36,573,000
Montgomery $14,784,000 $9,268,000 $199,000 $2,116,000 $164,000 $1,883,000 $13,267,000 $15,147,000 $671,000 $29,085,000
Nevada $3,640,000 $2,304,000 $0 $0 $0 $660,000 $2,964,000 $3,640,000 $156,000 $6,760,000
Newton $8,187,000 $5,444,000 $2,591,000 $3,347,000 $259,000 $4,422,000 $13,213,000 $11,037,000 $1,586,000 $25,836,000
Ouachita $17,627,000 $11,860,000 $1,412,000 $4,472,000 $689,000 $9,196,000 $25,528,000 $19,728,000 $3,427,000 $48,683,000
Perry $13,743,000 $9,009,000 $39,000 $1,748,000 $63,000 $3,986,000 $14,743,000 $13,845,000 $930,000 $29,518,000
Phillips $36,509,000 $24,250,000 $7,111,000 $80,366,000 $1,773,000 $19,736,000 $124,352,000 $45,393,000 $7,240,000 $176,985,000
Pike $9,541,000 $5,995,000 $773,000 $4,680,000 $513,000 $2,492,000 $13,167,000 $10,827,000 $1,162,000 $25,156,000
Poinsett $8,605,000 $5,488,000 $762,000 $3,310,000 $462,000 $3,182,000 $11,980,000 $9,829,000 $806,000 $22,615,000
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County Residential Residential Commercial Commercial Other Other Total Total Business Total
Building Contents Building Contents Building Contents Contents Building Disruption Losses
Losses Losses Losses Losses Losses Losses Losses Losses Losses
Polk $11,210,000 $7,014,000 $310,000 $1,752,000 $302,000 $3,465,000 $12,231,000 $11,822,000 $960,000 $25,013,000
Pope $25,361,000 $15,736,000 $3,164,000 $5,373,000 $987,000 $5,849,000 $26,958,000 $29,512,000 $1,547,000 $58,017,000
Prairie $27,935,000 $17,481,000 $58,000 $768,000 $57,000 $393,000 $18,642,000 $28,050,000 $256,000 $46,948,000
Pulaski $121,456,000 | $78,503,000 $141,779,000 | $357,379,000 | $20,143,000 $59,923,000 $495,805,000 $283,378,000 $62,809,000 $841,992,008
Randolph $19,810,000 $13,098,000 $3,444,000 $7,756,000 $3,412,000 $5,829,000 $26,683,000 $26,666,000 $2,779,000 $56,128,000
Saint Francis $3,845,000 $2,389,000 $37,000 $271,000 $46,000 $308,000 $2,968,000 $3,928,000 $70,000 $6,966,000
Saline $53,521,000 $34,815,000 $2,030,000 $12,246,000 $1,216,000 $9,955,000 $57,016,000 $56,767,000 $2,849,000 $116,632,000
Scott $12,280,000 $7,866,000 $609,000 $4,007,000 $546,000 $2,916,000 $14,789,000 $13,435,000 $968,000 $29,192,000
Searcy $5,272,000 $3,454,000 $1,791,000 $7,436,000 $975,000 $10,546,000 $21,436,000 $8,038,000 $2,491,000 $31,965,000
Sebastian $15,530,000 $11,250,000 $2,550,000 $6,386,000 $1,023,000 $18,169,000 $35,805,000 $19,103,000 $3,487,000 $58,395,000
Sevier $5,776,000 $3,880,000 $203,000 $1,906,000 $47,000 $330,000 $6,116,000 $6,026,000 $207,000 $12,349,000
Sharp $16,315,000 $10,625,000 $139,000 $9,041,000 $111,000 $1,236,000 $20,902,000 $16,565,000 $1,018,000 $38,485,000
Stone $7,229,000 $4,302,000 $185,000 $479,000 $197,000 $229,000 $5,010,000 $7,611,000 $98,000 $12,719,000
Union $9,695,000 $6,784,000 $465,000 $2,881,000 $313,000 $2,781,000 $12,446,000 $10,473,000 $826,000 $23,745,000
Van Buren $11,980,000 $8,029,000 $702,000 $4,308,000 $246,000 $1,469,000 $13,806,000 $12,928,000 $683,000 $27,417,000
Washington $54,601,000 $35,596,000 $5,892,000 $25,691,000 $4,974,000 $25,032,000 $86,319,000 $65,467,000 $7,756,000 $159,542,000
White $43,763,000 $27,208,000 $3,767,000 $9,577,000 $3,733,000 $10,028,000 $46,813,000 $51,263,000 $3,058,000 $101,134,000
Woodruff $11,976,000 $7,745,000 $243,000 $2,660,000 $193,000 $1,577,000 $11,982,000 $12,412,000 $1,299,000 $25,693,000
Yell $19,392,000 $13,880,000 $1,757,000 $4,227,000 $2,887,000 $7,169,000 $25,276,000 $24,036,000 $2,181,000 $51,493,000
Total $1,570,096,000 | $1,049,925,000 | $261,240,000 $836,443,000 $81,552,000 $497,392,000 $2,383,760,000 $1,912,888,000 | $202,922,000 $4,499,570,008

Source: FEMA AAL Study, 2010
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Figure 3.4.5.n HAZUS Estimated Losses, 1-Percent Annual Chance Flood Event by

Census Block
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USDA Risk Management Agency Crop Insurance Payments

Table 3.4.5.9 is the USDA Risk Management Agency’s insured crop insurance payments for
flood-related damages, as well as the annualized estimated crop damages for each county over
the 10-year period from 2003 to 2012. The flood-related crop insurance payments have been
extrapolated to estimate total damages to insurable crops. This is based on the percent of
insurable crops that are covered by crop insurance. According to the 2011 Arkansas Crop
Insurance Profile Report issued by the USDA Risk Management Agency 79 percent of
Arkansas’ row crops were insured in 2011. Additionally, the USDA does not differentiate
damages from riverine flooding and flash flooding so these losses are combined losses for both
types of flooding. The crop exposure value from the 2007 Census of Agriculture is provided as

the basis for a ratio of annualized losses to crop exposure.

Table 3.4.5.g. Flood-Related Crop Insurance Payments Analysis (2003-2012)

Total
Crop Estimated . .
CEURET L2 Vééﬂiéiogz Insurance (extrapolated Crop Damage
Agriculture) Paid based on 79 Damages Ratio
percent
insured
Arkansas $179,522,000 $987,101 $1,249,495 $124,949 0.0007
Ashley $55,231,000 $6,252,764 $7,914,891 $791,489 0.0143
Baxter $741,000 $0 $0 $0 0.0000
Benton $6,942,000 $7,875 $9,968 $997 0.0001
Boone $2,081,000 $0 $0 $0 0.0000
Bradley $3,526,000 $3,862,820 $4,889,646 $488,965 0.1387
Calhoun (D) $0 $0 $0 Not Available
Carroll $2,273,000 $0 $0 $0 0.0000
Chicot $84,944,000 $11,782,568 $14,914,643 $1,491,464 0.0176
Clark $2,258,000 $1,298,961 $1,644,254 $164,425 0.0728
Clay $139,431,000 $11,720,006 $14,835,451 $1,483,545 | 0.0106
Cleburne $1,618,000 $0 $0 $0 0.0000
Cleveland $363,000 $0 $0 $0 0.0000
Columbia $9,772,000 $0 $0 $0 0.0000
Conway $10,926,000 $1,722,752 $2,180,699 $218,070 0.0200
Craighead $153,368,000 $9,381,769 $11,875,657 $1,187,566 | 0.0077
Crawford $10,801,000 $1,728,624 $2,188,132 $218,813 0.0203
Crittenden $99,333,000 $21,882,487 $27,699,351 $2,769,935 0.0279
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Total

Crop Estimated . .
ST NENS Vggzlﬁogz Insurance (extrapolated Crop Damage
Agriculture) Paid based on 79 Damages Ratio
percent
insured
Cross $110,773,000 $23,245,433 $29,424,599 $2,942,460 | 0.0266
Dallas (D) $0 $0 $0 Not Available
Desha $137,184,000 $8,120,161 $10,278,685 $1,027,868 0.0075
Drew $35,925,000 $1,882,439 $2,382,834 $238,283 0.0066
Faulkner $5,830,000 $2,089,755 $2,645,259 $264,526 0.0454
Franklin $3,238,000 $432,613 $547,611 $54,761 0.0169
Fulton $649,000 $0 $0 $0 0.0000
Garland $2,379,000 $0 $0 $0 0.0000
Grant $955,000 $0 $0 $0 0.0000
Greene $105,774,000 $15,914,932 $20,145,484 $2,014,548 0.0190
Hempstead $5,000,000 $0 $0 $0 0.0000
Hot Spring $1,496,000 $0 $0 $0 0.0000
Howard $1,809,000 $0 $0 $0 0.0000
Independence $21,754,000 $6,312,957 $7,991,085 $799,108 0.0367
Izard $1,165,000 $0 $0 $0 0.0000
Jackson $102,272,000 $21,997,602 $27,845,066 $2,784,507 | 0.0272
Jefferson $117,532,000 $5,568,131 $7,048,267 $704,827 0.0060
Johnson $3,648,000 $682,325 $863,703 $86,370 0.0237
Lafayette $16,175,000 $1,605,260 $2,031,975 $203,197 0.0126
Lawrence $83,668,000 $9,815,849 $12,425,125 $1,242,513 | 0.0149
Lee $126,190,000 $14,295,723 $18,095,852 $1,809,585 | 0.0143
Lincoln $57,061,000 $1,470,263 $1,861,092 $186,109 0.0033
Little River $8,744,000 $1,934,059 $2,448,176 $244,818 0.0280
Logan $5,502,000 $280,186 $354,666 $35,467 0.0064
Lonoke $118,946,000 $2,675,434 $3,386,625 $338,663 0.0028
Madison $2,787,000 $0 $0 $0 0.0000
Marion $755,000 $0 $0 $0 0.0000
Miller $20,408,000 $4,236,981 $5,363,267 $536,327 0.0263
Mississippi $194,984,000 $19,778,650 $25,036,266 $2,503,627 | 0.0128
Monroe $90,551,000 $12,875,041 $16,297,520 $1,629,752 0.0180
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Total

Crop Estimated . .
ST NENS Vggzéiogz Insurance (extrapolated Crop Damage
Agriculture) Paid based on 79 Damages Ratio

percent

insured
Montgomery $1,127,000 $0 $0 $0 0.0000
Nevada $1,266,000 $0 $0 $0 0.0000
Newton $927,000 $0 $0 $0 0.0000
Ouachita $1,514,000 $0 $0 $0 0.0000
Perry $6,276,000 $0 $0 $0 0.0000
Phillips $184,599,000 $25,878,368 $32,757,428 $3,275,743 | 0.0177
Pike $750,000 $0 $0 $0 0.0000
Poinsett $153,325,000 $24,508,456 $31,023,362 $3,102,336 | 0.0202
Polk $1,687,000 $0 $0 $0 0.0000
Pope $6,105,000 $93,652 $118,547 $11,855 0.0019
Prairie $95,794,000 $2,778,722 $3,517,370 $351,737 0.0037
Pulaski $18,618,000 $800,679 $1,013,518 $101,352 0.0054
Randolph $43,265,000 $537,516 $680,400 $68,040 0.0016
Saint Francis $89,406,000 $8,650,897 $10,950,503 $1,095,050 | 0.0122
Saline $2,822,000 $0 $0 $0 0.0000
Scott $1,430,000 $0 $0 $0 0.0000
Searcy $719,000 $0 $0 $0 0.0000
Sebastian $1,834,000 $174,976 $221,489 $22,149 0.0121
Sevier $883,000 $0 $0 $0 0.0000
Sharp $805,000 $0 $0 $0 0.0000
Stone $1,012,000 $0 $0 $0 0.0000
Union $921,000 $0 $0 $0 0.0000
Van Buren $1,276,000 $0 $0 $0 0.0000
Washington $7,904,000 $0 $0 $0 0.0000
White $34,241,000 $5,083,158 $6,434,377 $643,438 0.0188
Woodruff $89,377,000 $8,979,754 $11,366,777 $1,136,678 0.0127
Yell $5,557,000 $142,634 $180,549 $18,055 0.0032
Total $2,899,724,000 | $303,470,333 $384,139,662 | $38,413,966 | 0.0132

Source: USDA Risk Management Agency; 2007 USDA Census of Agriculture; (D) = Crop Exposure was not published to avoid
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disclosure of individual operations.
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According to this analysis, the highest amount of annualized estimated crop damages due to
flood has occurred in Phillips County and the highest estimated crop damage ratio due to flood
has occurred in Bradley County.

NFIP Flood Insurance Claims Analysis

The State analyzed National Flood Insurance Program (NFIP) flood-loss data as another source
to determine areas of Arkansas with the greatest flood risk. Arkansas NFIP participation and
flood loss statistics were obtained from FEMA’s Policy and Claim Statistics for Flood Insurance
(which provides losses from 1978 to the present). As of February 14, 2013, 416 communities
were National Flood Insurance Program (NFIP) participants, including 11 that do not have
special flood hazard areas and 174 that are only minimally flood-prone. 92 mapped Arkansas
communities that have flood hazard areas are not NFIP participants. This includes 13 suspended
communities and 4 that have withdrawn. There are likely other communities in Arkansas that
have flood hazard areas, but have not yet been mapped by FEMA to show where those hazard
areas are.

Arkansas flood-loss information was culled from FEMA’s “Policy and Loss Data by Community
with County and State Data,” which documents losses from 1978 through December31, 2012.
There are several limitations to this data, including:

e Only losses to participating NFIP communities are represented,

e Communities joined the NFIP at various times since 1978,

e The number of flood insurance policies in effect may not include all structures at risk to
flooding, and

e Some of the historical loss areas have been mitigated with property buyouts.

e Some properties are under-insured. The flood insurance purchase requirement is for flood
insurance in the amount of federally-backed mortgages, not the entire value of the structure.
Additionally, contents coverage is not required.

IR

Despite these limitations, the data depicts a pattern of historical flood losses in the State. The
greatest losses have been in Pulaski, Crittenden, and Monroe Counties. Table 3.4.5.h shows the
details of NFIP policy and loss statistics for each county in Arkansas.
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Table 3.4.5.h. Arkansas NFIP Policy and Loss Statistics (As of December 31, 2012)

County Name

Policies in Force

Insurance in Force

Closed Losses

Total Payments

Arkansas 359 $30,756,300 41 $866,121
Ashley 111 $10,859,000 34 $400,347
Baxter 215 $30,889,300 74 $2,558,885
Benton 922 $192,671,200 101 $2,039,440
Boone 83 $16,831,000 13 $175,043
Bradley 61 $5,512,000 47 $724,460
Calhoun 21 $3,443,300 3 $29,865
Carroll 0 $0 0 $0

Chicot 332 $65,638,900 109 $3,188,238
Clark 111 $15,149,000 18 $436,500
Clay 341 $25,107,100 84 $1,647,917
Cleburne 200 $39,547,700 $380,919
Cleveland 1 $20,000 $0
Columbia 16 $2,385,900 $21,810
Conway 64 $7,243,400 14 $165,419
Craighead 1870 $227,929,100 227 $3,606,404
Crawford 246 $42,907,500 24 $710,811
Crittenden 892 $161,803,400 641 $8,688,927
Cross 287 $26,604,100 46 $1,644,980
Dallas 8 $941,900 1 $7,084
Desha 364 $38,409,500 133 $1,625,202
Drew 72 $5,889,400 20 $220,614
Faulkner 765 $136,962,400 134 $2,396,324
Franklin 30 $4,391,700 32 $508,126
Fulton 46 $4,778,000 30 $713,244
Garland 1080 $208,463,100 142 $3,252,223
Grant 79 $10,654,800 9 $54,413
Greene 1,161 $92,326,700 139 $711,920
Hempstead 15 $1,390,200 0 $0

Hot Spring 88 $15,904,400 11 $28,744
Howard 34 $3,475,500 15 $88,801
Independence  |243 $33,673,900 117 $1,686,174
Izard 141 $21,189,100 46 $1,734,883
Jackson 318 $30,029,800 119 $1,920,918
Jefferson 533 $76,331,900 314 $3,987,856
Johnson 147 $12,730,700 1 $18,909
Lafayette 5 $98,200 1 $1,412
Lawrence 260 $22,881,900 37 $515,389
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County Name

Policies in Force

Insurance in Force

Closed Losses

Total Payments

Lee 129 $10,454,300 25 $268,486
Lincoln 68 $7,200,100 13 $123,874
Little River 23 $1,631,000 $127,304
Logan 36 $2,023,400 $78,179
Lonoke 405 $64,473,700 47 $827,097
Madison 23 $1,851,500 $104,955
Marion 20 $3,101,700 $104,325
Miller 270 $35,666,200 71 $1,110,814
Mississippi 376 $55,459,300 44 $444,393
Monroe 295 $24,311,300 135 $4,115,804
Montgomery 76 $9,104,800 72 $1,977,552
Nevada 11 $835,100 $5,209
Newton 2 $830,100 5 $101,361
Ouachita 132 $14,987,900 62 $1,101,104
Perry 52 $6,969,500 4 $13,628
Phillips 397 $42,384,200 391 $3,096,488
Pike 17 $3,489,900 9 $230,064
Poinsett 318 $33,333,600 27 $544,533
Polk 42 $4,416,300 4 $43,825
Pope 266 $40,805,100 39 $757,128
Prairie 154 $11,716,800 58 $2,531,711
Pulaski 3384 $615,580,300 1008 $17,077,501
Randolph 182 $21,365,100 95 $2,506,045
Saline 492 $104,915,100 164 $3,451,726
Scott 9 $1,248,700 5 $231,244
Searcy 0 $0 0 $0
Sebastian 655 $121,174,900 188 $3,629,632
Sevier 42 $3,771,400 7 $370,355
Sharp 110 $18,859,300 72 $1,832,494
St. Francis 106 $12,497,400 9 $309,351
Stone 6 $1,023,000 $51,684
Union 172 $22,296,400 99 $1,308,487
Van Buren 48 $8,935,900 12 $412,456
\Washington 910 $175,709,900 141 $3,850,770
White 455 $67,030,000 88 $2,183,128
\Woodruff 90 $7,728,900 40 $923,537
Yell 51 $6,006,400 7 $60,007
Total 21345 $3,189,009,800 5748 $102,664,573

Source: FEMA, “Policy and Loss Data by Community with County and State Data
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Repetitive Loss Analysis

A high priority in Arkansas and nationwide is the reduction of losses to repetitive loss structures.
These structures strain the National Flood Insurance Fund. They increase the NFIP’s annual
losses and the need for borrowing and, more importantly, they drain resources needed to prepare
for catastrophic events. The NFIP 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. At least two of the claims must be more than 10 days apart.”

History of Repetitive Loss

Table 3.4.5.i illustrates the number and location (by county) of Arkansas’ repetitive loss

properties.

Table 3.4.5.i. Arkansas Repetitive Loss Properties (In Order by Number of Properties)

# of Repetitive

County Loss # Mitigated | # Insured L:szfes Total Paid
Properties
Arkansas 6 1 15 $370,033
Ashley 6 0 3 14 $214,989
Baxter 16 3 13 35 $1,536,753
Benton 12 0 5 29 $744,497
Boone 1 0 0 3 $13,475
Bradley 12 1 5 30 $449,467
Chicot 15 1 4 42 $874,980
Clark 4 0 4 8 $144,997
Clay 13 0 10 28 $735,415
Cleburne 1 0 1 2 $69,835
Conway 2 0 0 8 $80,492
Craighead 37 5 11 99 $2,092,091
Crawford 4 4 2 9 $525,626
Crittenden 94 37 39 297 $5,284,159
Cross 7 0 16 $298,401
Desha 19 3 41 $396,145
Drew 1 0 0 6 $190,221
Faulkner 19 0 12 48 $1,175,575
Franklin 4 0 3 19 $439,660
Fulton 1 5 18 $415,519
Garland 20 2 9 50 $1,346,253
Grant 0 2 6 $48,625
Greene 5 0 3 10 $120,556
Howard 1 0 5 $41,926
Arkansas All-Hazards Mitigation Plan 3-178

September 2013

IR



# of Repetitive - # of .
County Loss # Mitigated | # Insured Losses Total Paid
Properties
Independence 25 0 60 $917,943
Izard 11 0 24 $463,789
Jackson 13 1 3 39 $706,264
Jefferson 40 5 10 156 $2,159,720
Lawrence 4 0 2 10 $201,976
Lee 2 1 12 $118,778
Lincoln 4 0 2 10 $87,376
Little River 0 0 2 $81,504
Lonoke 10 0 4 25 $489,225
Miller 7 2 3 25 $108,453
Mississippi 3 1 1 8 $84,868
Monroe 22 4 13 46 $1,434,332
Montgomery 12 0 4 26 $830,082
Newton 2 0 0 5 $101,361
Ouachita 7 0 4 15 $213,262
Phillips 52 9 9 191 $2,080,571
Poinsett 4 0 3 8 $118,258
Polk 0 1 3 $35,423
Pope 1 2 16 $433,636
Prairie 0 2 16 $425,510
Pulaski 137 17 72 378 $10,385,190
Randolph 17 0 10 38 $1,150,845
Saline 26 0 84 $2,548,081
Scott 1 0 0 2 $201,533
Sebastian 27 1 16 81 $2,152,964
Sevier 1 0 0 2 $21,163
Sharp 14 0 34 $971,079
Union 8 0 4 19 $390,867
Van Buren 1 0 2 $19,826
Washington 20 0 14 50 $1,292,397
White 10 0 22 $815,339
Woodruff 5 0 10 $219,845
Yell 1 0 2 $7,999
Total 814 102 358 2,259 $48,879,148
Source: Flood Insurance Administration (Current as of November 30, 2012)
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Mitigation of Repetitive Loss Properties

The State of Arkansas has made mitigation of repetitive loss properties a priority use of
mitigation funds. Of the 814 properties that meet the definition of repetitive loss, 102 have been
mitigated, leaving 712 unmitigated repetitive loss properties. The mitigated properties have been
mitigated by several methods. Some of the types of mitigation efforts utilized may have
included:

e Elevation of the structure,

e Protection by flood control/stormwater management projects, and

e Structures completely removed, including buildings simply demolished not part of a
mitigation program, those buildings acquired and demolished as part of a mitigation
program, and, buildings relocated out of the floodplain.

Severe Repetitive Loss Analysis

The Flood Insurance Reform Act of 2004 identified another category of repetitive loss,
categorized as Severe Repetitive Loss (SRL). SRL properties are defined it as “a single family
property (consisting of one-to-four residences) that is covered under flood insurance by the NFIP
and has incurred flood-related damage for which four or more separate claims payments have
been paid under flood insurance coverage with the amount of each claim payment exceeding
$5,000 and with cumulative amounts of such claims payments exceeding $20,000; or for which
at least two separate claims payments have been made with the cumulative amount of such
claims exceeding the reported value of the property. As of November 30, 2012, there are 30
validated insured residential properties in Arkansas that meet the qualifications of SRL and the
requirements to be considered for possible mitigation activities under FEMA’s SRL criteria. In
total, these properties have sustained 152 losses and have received flood insurance payments in
excess of $3 Million. These properties are considered a priority for use of mitigation funds by
the State of Arkansas. Table 3.4.5.j provides additional information on these 30 properties.

IR

History of Severe Repetitive Loss

In addition to the verified residential, insured properties detailed above, the NFIP tracks other
categories of properties, including unverified properties, commercial properties, previously
mitigated properties, and currently uninsured properties that meet the loss criteria.

As of November 30, 2012, Including the 30 verified, residential, insured properties on the
official SRL list, there are 75 validated properties of all types (residential, uninsured, mitigated,
non-residential) that have incurred flood-related damage for which four or more separate claims
payments have been paid under flood insurance coverage with the amount of each claim payment
exceeding $5,000 and with cumulative amounts of such claims payments exceeding $20,000; or
for which at least two separate claims payments have been made with the cumulative amount of
such claims exceeding the reported value of the property. An additional 18 properties are
pending validation. With 494 combined losses, total flood insurance payments to these 93
properties total over $13 Million. Additional details are provided in Table 3.4.5.k. Note,
properties marked with an “*” next to the SRL status are the 30 properties on the official SRL
list.

Arkansas All-Hazards Mitigation Plan 3-180
September 2013



Table 3.4.5.j. Verified Residential Insured Severe Repetitive Loss Properties
County
Name Community Name Losses Total Paid
Baxter Norfork, City Of 4 $148,098
Chicot Chicot County * 5 $89,131
Chicot Chicot County * 5 $85,987
Conway Morrilton, City Of 6 $76,440
Craighead Bono, City Of 4 $60,355
Craighead Jonesboro, City Of 7 $62,568
Craighead Jonesboro, City Of 6 $77,397
Crittenden West Memphis, City Of 4 $314,702
Crittenden West Memphis, City Of 8 $75,189
Crittenden West Memphis, City Of 4 $82,155
Crittenden West Memphis, City Of 8 $129,668
Fulton Fulton County* 5 $149,158
Independence | Batesville, City Of 4 $74,809
Independence | Batesville, City Of 6 $84,202
Independence | Independence County* 3 $92,029
Jackson Jackson County * 4 $135,603
Jefferson Jefferson County * 11 $101,087
Jefferson Pine BIuff, City Of 4 $72,941
Jefferson Pine Bluff, City Of 5 $116,443
Newton Jasper, City Of 3 $55,821
Pulaski Little Rock, City Of 4 $116,715
Pulaski Little Rock, City Of 4 $94,683
Pulaski Little Rock, City Of 6 $111,049
Pulaski Little Rock, City Of 4 $99,988
Randolph Randolph County* 3 $145,552
Saline Benton, City Of 7 $130,809
Saline Benton, City Of 4 $120,587
Saline Benton, City Of 4 $128,875
Saline Saline County * 6 $314,698
Washington Fayetteville, City Of 4 $43,587
Total 152 $3,390,326
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Table 3.4.5.k. Arkansas Severe Repetitive Loss Properties

County Name Community Name Losses Total Paid ﬁ]?jli_cator
Crawford Crawford County * 3 $152,080 MVU
Crittenden West Memphis, City Of 4 $67,223 MVU
Crittenden West Memphis, City Of 6 $103,424 MVU
Crittenden West Memphis, City Of 5 $64,849 MVU
Crittenden West Memphis, City Of 6 $70,282 MVU
Crittenden West Memphis, City Of 5 $57,744 MVU
Jefferson Jefferson County * 7 $48,251 MVU
Jefferson Jefferson County * 5 $100,425 MVU
Jefferson Jefferson County * 9 $97,977 MVU
Jefferson Pine BIuff, City Of 8 $151,515 MVU
Chicot Chicot County * 5 $256,703
Craighead Jonesboro, City Of 5 $64,643
Drew Drew County* 6 $190,221
Monroe Monroe County* 2 $138,051
Arkansas Arkansas County* 3 $190,000 PN
Phillips West Helena, City Of 6 $126,596 PN
Pulaski Little Rock, City Of 5 $434,706 PN
Crittenden West Memphis, City Of 5 $63,109 PNU
Franklin Ozark, City Of 11 $335,001 PNU
Garland Hot Springs, City Of 4 $462,508 PNU
Izard Calico Rock, City Of 3 $42,973 PNU
Phillips Helena-West Helena, City Of 5 $84,143 PNU
Bradley Bradley County* 2 $21,664 PU
Jefferson Pine Bluff, City Of 6 $128,364 PU
Phillips Helena-West Helena, City Of | 2 $37,542 PU
Phillips West Helena, City Of 8 $144,766 PU
Pulaski Little Rock, City Of 6 $27,938 PU
Union Calion, City Of 3 $35,332 PU
Baxter Norfork, City Of 4 $148,098 V*
Chicot Chicot County * 5 $89,131 V*
Chicot Chicot County * 5 $85,987 V*
Conway Morrilton, City Of 6 $76,440 V*
Craighead Bono, City Of 4 $60,355 V*
Craighead Jonesboro, City Of 7 $62,568 V*
Craighead Jonesboro, City Of 6 $77,397 V*
Crittenden West Memphis, City Of 4 $314,702 V*
Crittenden West Memphis, City Of 8 $75,189 V*
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SRL

County Name Community Name Losses Total Paid Indicator
Crittenden West Memphis, City Of 4 $82,155 V*
Crittenden West Memphis, City Of 8 $129,668 V*
Fulton Fulton County* 5 $149,158 V*
Independence Batesville, City Of 4 $74,809 V*
Independence Batesville, City Of 6 $84,202 V*
Independence Independence County* 3 $92,029 V*
Jackson Jackson County * 4 $135,603 V*
Jefferson Jefferson County * 11 $101,087 V*
Jefferson Pine Bluff, City Of 4 $72,941 V*
Jefferson Pine Bluff, City Of 5 $116,443 V*
Newton Jasper, City Of 3 $55,821 V*
Pulaski Little Rock, City Of 4 $116,715 V*
Pulaski Little Rock, City Of 4 $94,683 V*
Pulaski Little Rock, City Of 6 $111,049 V*
Pulaski Little Rock, City Of 4 $99,988 &
Randolph Randolph County* 3 $145,552 V*
Saline Benton, City Of 7 $130,809 V*
Saline Benton, City Of 4 $120,587 V*
Saline Benton, City Of 4 $128,875 V*
Saline Saline County * 6 $314,698 V*
Washington Fayetteville, City Of 4 $43,587 V*
Craighead Jonesboro, City Of 4 $1,156,549 VN
Faulkner Conway, City Of 7 $81,013 VN
Miller Texarkana, City Of 7 $52,868 VN
Pope Russellville, City Of 6 $210,828 VN
Pope Russellville, City Of 4 $112,895 VN
Pulaski Little Rock, City Of 5 $409,609 VN
Pulaski Little Rock, City Of 5 $91,374 VN
Pulaski Little Rock, City Of 6 $285,617 VN
Sebastian Fort Smith, City Of 7 $501,569 VN
Arkansas Arkansas County* 4 $49,654 VNU
Benton Decatur, City Of 4 $280,134 VNU
Crittenden West Memphis, City Of 7 $53,160 VNU
Garland Hot Springs, City Of 4 $85,353 VNU
Garland Hot Springs, City Of 4 $59,818 VNU
Phillips Helena-West Helena, City Of 8 $196,097 VNU
Sebastian Fort Smith, City Of 7 $176,114 VNU
Sebastian Fort Smith, City Of 8 $221,541 VNU
Crittenden West Memphis, City Of 4 $251,731 VU
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SRL

County Name Community Name Losses Total Paid Indicator
Jackson Jackson County * 5 $101,831 VU
Jackson Jackson County * 5 $61,912 VU
Jefferson Jefferson County * 9 $64,636 VU
Jefferson Pine Bluff, City Of 4 $40,601 VU
Lawrence Lawrence County* 3 $72,018 VU
Lonoke Lonoke County* 2 $52,205 VU
Phillips Helena-West Helena, City Of 7 $58,648 VU
Phillips Helena-West Helena, City Of 6 $84,500 VU
Phillips Phillips County* 10 $259,548 VU
Phillips West Helena, City Of 11 $103,608 VU
Prairie Prairie County * 2 $104,400 VU
Pulaski Little Rock, City Of 5 $39,416 VU
Pulaski Sherwood, City Of 5 $71,643 VU
Saline Benton, City Of 6 $216,467 VU
Saline Shannon Hills, City Of 4 $137,812 VU
Sharp Hardy, City Of 6 $164,877 VU
Washington Fayetteville, City Of 6 $191,201 VU
Total 494 $13,189,603

Source: Flood Insurance Administration (current as of October 2, 2012): MV-Mitigated Validated, MVU-Mitigated Validated
Uninsured, V- Validated, VU-Validated Uninsured, VN-Validated Non Residential, VNU-Validated Nonresidential Uninsured, P-
Pending, PU-Pending Uninsured, PN-Pending Non Residential PNU- Pending Nonresidential Uninsured

Mitigation of Severe Repetitive Loss

Of the 75 properties with an SRL status, 10 have been mitigated (MVU); bringing the number of

un-mitigated structures with an SRL status down to 484.
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+* State Estimates of Potential Losses

Flash Flooding

Based on statistical analysis of historical losses reported to NCDC for flash flooding events in
Arkansas since 1993, average annual property losses are estimated to be $14,308,044 as a result
of flash flooding events.

Crop Losses

Based on the 10-years of crop insurance payments, extrapolated to estimate losses to all row
crops (insured and uninsured), average annual losses to row crops are estimated to be
$38,413,966.

Riverine Flooding
HAZUS Flood Average Annualized Loss Study

In 2009-2010 FEMA conducted a HAZUS Flood Average Annualized Loss (AAL) study which
was performed for the entire continental United States using the MR4 release of HAZUS-MH.
The inputs for the AAL included 30 meter Digital Elevation Model (DEM) and the default
census block data in HAZUS MR4, which utilized the 2000 Decennial Census data.

The analysis was performed at the county level using Level 1 methodology with national
datasets. The purpose of the AAL study was to identify flood-prone areas and communicate
relative flood risk in terms of people and property vulnerable to damage. The AAL study data
provides potential dollar losses for four flood frequencies as follows: 10-percent (10-year), 2-
percent (50-year), 1-percent (100-year), and 0.2 percent (500-year). The average annualized loss
estimates are then calculated based on the aggregated dollar losses from the various flood
frequencies (averaged and annualized).

IR

AAL total losses for the State of Arkansas are estimated to be $ 353,336,000 based on this

study. Table 3.4.5.1 provides the detailed estimated AAL results for each county in Arkansas for
the following loss types: Residential Building and Contents Losses, Commercial Building and
Contents Losses, Other Building and Contents Losses, Total Building and Contents Losses,
Business Disruption Losses, and Total Losses. Figure 3.4.5.0 that follows provides a statewide
map depicting the AAL results by census block.
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Table 3.4.5.1. Arkansas AAL Losses by County and Loss Type

County Residential Residential | Commercial | Commercial | Other Other Total Total Business Total
Building Contents Building Contents Building Contents Building Contents Disruption Losses
Losses Losses Losses Losses Losses Losses Losses Losses Losses
Arkansas County $859,000 $549,000 $51,000 $68,000 $39,000 $307,000 $949,000 $924,000 $95,000 $1,968,000
Ashley County $861,000 $530,000 $29,000 $171,000 $42,000 $143,000 $932,000 $844,000 $51,000 $1,827,000
Baxter County $959,000 $646,000 $8,000 $172,000 $11,000 $68,000 $978,000 $886,000 $22,000 $1,886,000
Benton County $6,678,000 $4,397,000 $963,000 $2,827,000 $186,000 $2,178,000 $7,827,000 $9,402,000 $537,000 $17,766,000
Boone County $1,287,000 $863,000 $917,000 $1,769,000 $206,000 $739,000 $2,410,000 $3,371,000 $257,000 $6,038,000
Bradley County $1,318,000 $963,000 $2,000 $83,000 $0 $154,000 $1,320,000 $1,200,000 $37,000 $2,557,000
Calhoun County $492,000 $302,000 $2,000 $24,000 $0 $71,000 $494,000 $397,000 $6,000 $897,000
Carroll County $1,493,000 $963,000 $79,000 $417,000 $19,000 $171,000 $1,591,000 $1,551,000 $63,000 $3,205,000
Chicot County $357,000 $213,000 $38,000 $130,000 $57,000 $171,000 $452,000 $514,000 $34,000 $1,000,000
Clark County $2,260,000 $1,921,000 $67,000 $199,000 $45,000 $449,000 $2,372,000 $2,569,000 $170,000 $5,111,000
Clay County $568,000 $357,000 $5,000 $143,000 $11,000 $167,000 $584,000 $667,000 $69,000 $1,320,000
Cleburne County $3,105,000 $1,942,000 $372,000 $906,000 $83,000 $1,029,000 $3,560,000 $3,877,000 $272,000 $7,709,000
Cleveland County $584,000 $367,000 $4,000 $95,000 $0 $187,000 $588,000 $649,000 $41,000 $1,278,000
Colombia County $531,000 $332,000 $26,000 $186,000 $38,000 $239,000 $595,000 $757,000 $65,000 $1,417,000
Conway County $1,378,000 $887,000 $92,000 $309,000 $36,000 $759,000 $1,506,000 $1,955,000 $226,000 $3,687,000
Craighead County $1,964,000 $1,242,000 $91,000 $569,000 $89,000 $485,000 $2,144,000 $2,296,000 $101,000 $4,541,000
Crawford County $3,256,000 $2,201,000 $231,000 $2,125,000 $135,000 $1,716,000 $3,622,000 $6,042,000 $500,000 $10,164,000
Crittenden County $2,255,000 $1,568,000 $53,000 $384,000 $4,000 $374,000 $2,312,000 $2,326,000 $77,000 $4,715,000
Cross County $484,000 $298,000 $32,000 $126,000 $41,000 $116,000 $557,000 $540,000 $45,000 $1,142,000
Dallas County $296,000 $180,000 $1,000 $24,000 $3,000 $45,000 $300,000 $249,000 $11,000 $560,000
Desha County $1,852,000 $1,169,000 $90,000 $290,000 $143,000 $406,000 $2,085,000 $1,865,000 $145,000 $4,095,000
Drew County $314,000 $205,000 $11,000 $64,000 $26,000 $394,000 $351,000 $663,000 $117,000 $1,131,000
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County Residential Residential | Commercial | Commercial | Other Other Total Total Business Total
Building Contents Building Contents Building Contents Building Contents Disruption Losses
Losses Losses Losses Losses Losses Losses Losses Losses Losses
Faulkner County $3,264,000 $2,033,000 $270,000 $634,000 $103,000 $382,000 $3,637,000 $3,049,000 $71,000 $6,757,000
Franklin County $738,000 $624,000 $26,000 $67,000 $12,000 $60,000 $776,000 $751,000 $12,000 $1,539,000
Fulton County $925,000 $669,000 $37,000 $99,000 $16,000 $63,000 $978,000 $831,000 $18,000 $1,827,000
Garland County $7,974,000 $5,164,000 $91,000 $1,367,000 $137,000 $532,000 $8,202,000 $7,063,000 $164,000 $15,429,000
Grant County $1,021,000 $635,000 $25,000 $156,000 $4,000 $172,000 $1,050,000 $963,000 $44,000 $2,057,000
Greene County $2,104,000 $1,484,000 $147,000 $582,000 $100,000 $1,434,000 $2,351,000 $3,500,000 $225,000 $6,076,000
Hempstead County $582,000 $343,000 $3,000 $36,000 $1,000 $178,000 $586,000 $557,000 $41,000 $1,184,000
Hot Spring County $1,258,000 $772,000 $51,000 $147,000 $77,000 $104,000 $1,386,000 $1,023,000 $28,000 $2,437,000
Howard County $488,000 $361,000 $82,000 $301,000 $39,000 $299,000 $609,000 $961,000 $120,000 $1,690,000
Independence County | $2,836,000 $1,837,000 $494,000 $914,000 $129,000 $623,000 $3,459,000 $3,374,000 $174,000 $7,007,000
Izard County $759,000 $468,000 $21,000 $27,000 $11,000 $38,000 $791,000 $533,000 $5,000 $1,329,000
Jackson County $1,376,000 $888,000 $104,000 $503,000 $21,000 $250,000 $1,501,000 $1,641,000 $72,000 $3,214,000
Jefferson County $4,764,000 $3,133,000 $302,000 $1,208,000 $160,000 $2,107,000 $5,226,000 $6,448,000 $603,000 $12,277,000
Johnson County $2,450,000 $1,756,000 $653,000 $1,656,000 $347,000 $1,560,000 $3,450,000 $4,972,000 $486,000 $8,908,000
Lafayette County $312,000 $190,000 $0 $42,000 $0 $27,000 $312,000 $259,000 $6,000 $577,000
Lawrence County $928,000 $598,000 $85,000 $166,000 $29,000 $304,000 $1,042,000 $1,068,000 $76,000 $2,186,000
Lee County $401,000 $264,000 $28,000 $54,000 $22,000 $86,000 $451,000 $404,000 $24,000 $879,000
Lincoln County $2,913,000 $3,484,000 $58,000 $353,000 $55,000 $999,000 $3,026,000 $4,836,000 $335,000 $8,197,000
Little River County $165,000 $97,000 $5,000 $17,000 $3,000 $36,000 $173,000 $150,000 $7,000 $330,000
Logan County $1,226,000 $846,000 $62,000 $213,000 $116,000 $923,000 $1,404,000 $1,982,000 $216,000 $3,602,000
Lonoke County $1,973,000 $1,242,000 $134,000 $759,000 $85,000 $325,000 $2,192,000 $2,326,000 $102,000 $4,620,000
Madison County $1,129,000 $691,000 $40,000 $165,000 $40,000 $344,000 $1,209,000 $1,200,000 $79,000 $2,488,000
Marion County $749,000 $452,000 $59,000 $130,000 $38,000 $180,000 $846,000 $762,000 $34,000 $1,642,000
Miller County $978,000 $602,000 $44,000 $120,000 $27,000 $117,000 $1,049,000 $839,000 $22,000 $1,910,000
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County Residential Residential | Commercial | Commercial | Other Other Total Total Business Total
Building Contents Building Contents Building Contents Building Contents Disruption Losses
Losses Losses Losses Losses Losses Losses Losses Losses Losses
Mississippi County $732,000 $462,000 $38,000 $217,000 $35,000 $669,000 $805,000 $1,348,000 $135,000 $2,288,000
Monroe County $1,271,000 $795,000 $11,000 $67,000 $11,000 $67,000 $1,293,000 $929,000 $13,000 $2,235,000
Montgomery County $1,223,000 $752,000 $17,000 $172,000 $13,000 $162,000 $1,253,000 $1,086,000 $40,000 $2,379,000
Nevada County $276,000 $166,000 $0 $0 $0 $47,000 $276,000 $213,000 $12,000 $501,000
Newton County $683,000 $452,000 $129,000 $301,000 $20,000 $400,000 $832,000 $1,153,000 $131,000 $2,116,000
Ouachita County $1,318,000 $884,000 $101,000 $358,000 $45,000 $735,000 $1,464,000 $1,977,000 $249,000 $3,690,000
Perry County $1,055,000 $681,000 $1,000 $146,000 $2,000 $340,000 $1,058,000 $1,167,000 $72,000 $2,297,000
Phillips County $2,991,000 $1,969,000 $570,000 $7,649,000 $149,000 $1,782,000 $3,710,000 $11,400,000 $599,000 $15,709,000
Pike County $735,000 $458,000 $59,000 $350,000 $45,000 $192,000 $839,000 $1,000,000 $76,000 $1,915,000
Poinsett County $685,000 $430,000 $67,000 $268,000 $39,000 $252,000 $791,000 $950,000 $46,000 $1,787,000
Polk County $888,000 $549,000 $19,000 $135,000 $20,000 $282,000 $927,000 $966,000 $61,000 $1,954,000
Pope County $2,117,000 $1,322,000 $257,000 $449,000 $82,000 $444,000 $2,456,000 $2,215,000 $91,000 $4,762,000
Prairie County $1,906,000 $1,192,000 $4,000 $70,000 $4,000 $38,000 $1,914,000 $1,300,000 $12,000 $3,226,000
Pulaski County $9,954,000 $6,384,000 $10,859,000 | $27,814,000 | $1,555,000 | $4,729,000 $22,368,000 $38,927,000 $4,578,000 $65,873,000
Randolph County $1,548,000 $992,000 $185,000 $390,000 $95,000 $380,000 $1,828,000 $1,762,000 $143,000 $3,733,000
Saint Francis County $317,000 $188,000 $4,000 $18,000 $3,000 $26,000 $324,000 $232,000 $1,000 $557,000
Saline County $4,495,000 $2,913,000 $162,000 $1,046,000 $103,000 $821,000 $4,760,000 $4,780,000 $195,000 $9,735,000
Scott County $998,000 $614,000 $48,000 $343,000 $44,000 $242,000 $1,090,000 $1,199,000 $69,000 $2,358,000
Searcy County $416,000 $274,000 $148,000 $659,000 $79,000 $913,000 $643,000 $1,846,000 $211,000 $2,700,000
Sebastian County $1,205,000 $877,000 $212,000 $501,000 $82,000 $1,455,000 $1,499,000 $2,833,000 $251,000 $4,583,000
Sevier County $466,000 $296,000 $14,000 $161,000 $2,000 $26,000 $482,000 $483,000 $5,000 $970,000
Sharp County $1,429,000 $915,000 $10,000 $697,000 $7,000 $137,000 $1,446,000 $1,749,000 $68,000 $3,263,000
Stone County $591,000 $337,000 $14,000 $41,000 $16,000 $16,000 $621,000 $394,000 $5,000 $1,020,000
Union County $725,000 $437,000 $33,000 $170,000 $25,000 $230,000 $783,000 $837,000 $34,000 $1,654,000
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County Residential Residential | Commercial | Commercial | Other Other Total Total Business Total
Building Contents Building Contents Building Contents Building Contents Disruption Losses
Losses Losses Losses Losses Losses Losses Losses Losses Losses
Van Buren County $1,008,000 $671,000 $50,000 $352,000 $19,000 $131,000 $1,077,000 $1,154,000 $46,000 $2,277,000
Washington County $4,604,000 $2,965,000 $481,000 $2,186,000 $390,000 $2,092,000 $5,475,000 $7,243,000 $597,000 $13,315,000
White County $3,489,000 $2,136,000 $296,000 $808,000 $288,000 $833,000 $4,073,000 $3,777,000 $200,000 $8,050,000
Woodruff County $996,000 $624,000 $21,000 $271,000 $18,000 $149,000 $1,035,000 $1,044,000 $102,000 $2,181,000
Yell County $1,493,000 $1,061,000 $124,000 $343,000 $231,000 $613,000 $1,848,000 $2,017,000 $167,000 $4,032,000
Total $124,078,000 | $82,524,000 | $19,919,000 | $66,779,000 | $6,208,000 | $39,714,000 | $150,205,000 | $189,017,000 | $14,114,000 | $353,336,000
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3.4.5.0 Arkansas AAL Results by Census Block
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** Development in Hazard Prone Areas

According to FEMA’s HAZUS Flood Average Annualized Loss (AAL) study, the following
counties have the top ten annualized losses: Pulaski, Benton, Phillips, Garland, Washington,
Jefferson, Crawford, Saline, Johnson, and Lincoln. Of these, Benton, Crawford, Saline, and

Washington Counties are also in the top 10 counties for population (percentage) and housing
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gains from 2000 to 2010. Table 3.4.5.m compares the annualized loss estimates from the
previous Arkansas All-Hazards Mitigation Plan to the current analysis for these four counties.

Table 3.4.5.m Comparison of Annualized Loss'

Count Annualized Loss Annualized Loss Comparison

y 2010 Plan 2013 Plan P

Benton N/A $17,766,000 Comparison not available.
Comparison reveals data computations were not

Crawford $67,000 $10,164,000 performed in similar manner, comparison is not
applicable.

Saline N/A $9,735,000 Comparison not available.

Washington N/A $13,315,000 Comparison not available.

The 2010 All-Hazards Mitigation Plan estimated potential losses by jurisdiction utilizing the FEMA approved local mitigation
plans for 62 jurisdictions. This 2013 All-Hazards Mitigation Plan estimates potential loss Statewide utilizing a combination of
HAZUS, other GIS-based risk modeling, statistical analysis of past historic losses, and hypothetical scenario-based estimates.

Due to the limited data available with the local jurisdictional plans in 2010, a comparison of estimated losses for Counties, noted
in 2013 as experiencing changes in development, may not be available and/or directly correlate. This table presents the available
data and comparative analysis, as applicable.

The National Flood Insurance Program (NFIP) addresses land development in flood hazard areas
of communities that are participants in the NFIP. It is not known how much development is
occurring in flood hazard areas, but for communities in these counties that participate in the
NFIP, any development in the floodplain should be built according to its corresponding

floodplain management ordinance. According to the State’s minimum standards, the first floor
elevations of residential property must be above the base flood elevation. For non-residential
properties, the standard is to either elevate or flood proof to above the base flood elevation.
Additionally, the communities listed in Table 3.4.5.n are part of the NFIPs Community Rating
System (CRS) and are taking steps above and beyond the minimum requirements to qualify for

reductions in flood insurance premiums. The floodplain management practices for CRS

communities are reviewed on a periodic cycle, typically every five years.

Table 3.4.5.n. Arkansas CRS Eligible Communities and Their Discounts

%
% Discoun

Current Discoun | tfor
Communit CRS Entry | Effective Current | tfor Non-
y Number Community Name Date Date Class SFHA SFHA Status
50029 Arkadelphia, City of 10/1/1991 10/1/2005 | 8 10 5 Current
50192 Benton, City of 10/1/1993 10/1/1993 | 9 5 5 Current
50419 Benton County 5/1/2005 5/1/2005 8 10 5 Current
50012 Bentonville, City of 10/1/1992 10/1/2002 | 8 10 5 Current
50140 Blytheville, City of 10/1/1995 10/1/1995 | 9 5 5 Current
50046 Bono, City of 10/1/1992 10/1/2012 | 9 5 5 Current
50308 Bryant, City of 10/1/1992 10/1/1992 | 9 5 5 Current
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%
% Discoun

Current Discoun | tfor
Communit CRS Entry | Effective Current | tfor Non-
y Number Community Name Date Date Class SFHA SFHA Status
50433 Garland County 10/1/1993 10/1/1993 | 9 5 5 Current
50168 Helena, City of 10/1/1993 10/1/1999 | 10 0 0 Rescinded
50084 Hot Springs City of 10/1/1993 10/1/2006 | 8 10 5 Current
50180 Jacksonville, City of 10/1/1994 10/1/2004 | 8 10 5 Current
50048 Jonesboro, City of 10/1/1992 10/1/1992 | 9 5 5 Current
50181 Little Rock, City of 10/1/1991 10/1/2011 | 7 15 5 Current
50088 Malvern, City of 10/1/1991 10/1/1996 | 10 0 Rescinded
50109 Pine BIuff, City of 10/1/1994 10/1/1995 | 10 0 Rescinded
50053 Van Buren, City of 5/1/2009 5/1/2009 9 5 5 Current
50055 West Memphis, City of | 10/1/1992 5/1/2012 7 15 5 Current

Source: FEMA, NFIP Flood Insurance Agent’'s Manual, October 1, 2012
°. .

*%* Consequence Analysis

Floods and flash flooding will negatively affect the State of Arkansas with a variety of impacts:

People, facilities and infrastructure located within the floodplains in Arkansas are susceptible
to flood impacts.

Areas with poor drainage (e.g., fast growing municipalities that lack adequate storm drainage
management) are more susceptible to the short-term effects of flash flooding.

Injuries and deaths have resulted in the past from flooding events. Most cases involved
automobile accidents during dangerous conditions.

The flooding situation created by Hurricane Katrina showed the worst case scenario resulting
in long-term, significant flooding. The impacts included severe property damage, severe
damage to cars and other equipment, water system contamination, wastewater treatment
disruptions, civil unrest and evacuation issues. Arkansas does not expect to face a flooding
event of this magnitude.

Flooding, and particularly flash flooding, has caused traffic accidents and congestion that has
resulted in short-term impacts on the transportation infrastructure.

Property damaged by a flooding event often results in a mold infestation that can require
cleaning and repairs. The mold can also create health issues for people in contact with it.
Additional public health concerns that may result from flooding include the need for disease
and injury surveillance, community sanitation, evaluation of flood-affected food supplies,
private water and sewage sanitation, and vector control (for mosquitoes and other pests that
thrive in water or moist areas)

Responders are often put at risk during flood events as they respond to calls for assistance.
Their risks can range from sickness due to exposure to inclement weather, to performing
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dangerous rescue missions for stranded citizens. Most responders, however, are not at a great
health and safety risk from flooding events.

Flooding, as a localized event, does not pose a significant effect on the State’s ability to

maintain normal operations. During major flooding events, state resources directed by
ADEM would be mobilized to assist in the response and recovery and this can cause a re-
prioritization of the short and medium-term government agenda. However, this hazard should
not cause any major disruptions to essential government services.

e Flooding is usually the result of fast moving, severe storm systems and often includes other
hazards including tornadoes, lightning, straight-line winds and hail. The impact from these
related hazards will compound the response and recovery issues related directly to flooding.

The eastern boundary of the State of Arkansas is established by the Mississippi River. A
significant flood of this river will severely impact the State. The Mississippi River is constantly
monitored and an intricate series of flood-related levees helps to regulate its water levels. There
would be some advanced notice of any major flooding and this would reduce the impact
especially to human and animal life. In the event of a 500-year flood on the river, there would be
significant impact to all of the localized areas including homes, business facilities, water
transportation locations, boating equipment, and agricultural areas.

The information in Table 3.4.5.0 provides the Consequence Analysis of Potential for
Detrimental Impacts of Hazards done for accreditation with the Emergency Management

Accreditation Program (EMAP).

Table 3.4.5.0 EMAP Consequence Analysis: Flood

Subject

Detrimental Impacts

Health and Safety of Persons in

the Area at Time of Incident

Localized impact expected to be severe for incident areas and
moderate to light for other adversely affected areas.

Health and Safety of Persons
Responding to the Incident

Localized impact expected to limit damage to personnel in the flood
areas at the time of the incident.

Continuity of Operations

Damage to facilities/personnel in the area of the incident may require
temporary relocation of some operations.

Property, Facilities, and
Infrastructure

Localized impact to facilities and infrastructure in the area of the
incident. Some severe damage possible.

Delivery of Services

Localized disruption of roads, facilities, and/or utilities caused by
incident may postpone delivery of some services.

The Environment

Localized impact expected to be severe for incident areas and
moderate to light for other areas affected by the flood or HazMat
spills.

Economic and Financial
Condition

Local economy and finances adversely affected, possibly for an
extended period of time.

Regulatory and Contractual
Obligations

Regulatory waivers may be needed locally. Fulfilment of some
contracts may be difficult. Impact may temporarily reduce deliveries.

Reputation of or Confidence in
the Entity

Ability to respond and recover may be questioned and challenged if
planning, response, and recovery not timely and effective.
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3.4.6 Landslides

This Landslide profile was developed in the original plan, amended in the previous updates, and
modified again in 2013. The committee has updated this section and added new information
when relevant. This hazard profile and the subsequent vulnerability analysis are the primary tools
for the determination of the State’s mitigation strategy with respect to landslides.

% Description/Location

“Landslide” is a term that encompasses many phenomena involving lateral and down slope
movement of earth materials such as rock, soil and/or artificial fill. The term covers a broad
category of events, including mudflows, mudslides and debris flows, rock falls, rockslides,
debris slides, earth flows and soil creep. Landslides can occur as sudden, short-lived events, or as
a slow moving slide mass (such as the Portuguese Bend Landslide of southern California, which
has moved at a rate of three feet per year since 1956) or as soil creep.

All landslides are triggered by natural causes or man-made activities. The principal factors that
contribute to landslide susceptibility are:

Topography: Influences stream erosion that, in turn, influences slope angle and gradient. The
steeper the slope the more susceptible it is to sliding. Human activities (cut-and-fill construction
for highways, construction of buildings and mining) reshape the contours of the land, altering the
natural slope and thus making it more susceptible to landslides.

Geology: The strength of rocks, that is, their resistance to erosion, is an important geologic
factor in the landslide process. Certain bedrock formations or soil types appear to be more
susceptible to movement. Examples in Arkansas include areas of highly weathered
Pennsylvanian Age shale, the Fayetteville Shale Formation in the northwest part of the State and
many of the clay layers in the eastern part of the State.

Seismic activity: Landslides and lateral spreads often result from seismic activity as experienced
in Arkansas during the 1811-1812 New Madrid earthquakes. Lateral spreading can occur in very
gently sloping terrain where shallow, sandy and saturated soils exist, typically adjacent to rivers.
Earthquakes can cause liquefaction of the loosely compacted sandy soils which can settle and
crack lead to lateral spreading.

Rainfall/snowmelt: Rainfall has a pronounced effect on landscape (slope) development. It has
the capacity to erode and undermine slope surfaces. Water that is absorbed increases pore water
pressure and weight and lubricates inherently weak zones of rock and soil. Generally, it is
assumed that unusually high precipitation or changes in existing conditions can initiate landslide
movement in areas where rocks and soils have experienced landslides in the past.

Arkansas All-Hazards Mitigation Plan 3-194
September 2013

SopISpue |



Landslides are classified by the type of movement that occurs and the type of material involved.
The types of movement are slides, flows, lateral spreads, falls and topples. The types of material
include bedrock and soil (including artificial fill). Soils are described as material that is either
predominantly coarse (debris) or predominantly fine (earth).

e Slides: Involve downward displacement of rock or soil along one or more failure
surfaces. The material may be broken into a number of pieces or remain as a single, intact
block. Slides are commonly initiated when the bottom of the slope is removed (by
running water or human activity), thereby steepening the overall slope to the point a
landslide occurs. Slides are common throughout Arkansas, especially along streams and
highways.

e Flows: Consist of slurries of loose rocks, soil, organic matter, air and water moving
down slope in a manner similar to a viscous fluid. They are distinguished from slides by
having high water content. Although flows are not as severe a problem in Arkansas as in
some of the western states, they are common in all areas of the State, especially along the
slopes of Crowley’s Ridge (Cronin, 1992; see McFarland, 1992). A type of flow known
as soil creep is an extremely slow and steady process that may persist over long periods
of time. It is commonly observed in weathered bedrock and soil on steep slopes
throughout Arkansas.

e Lateral Spreads: Slow-to-rapid lateral extensional movements of rock or soil masses on
almost level ground. Loose, granular soils commonly produce lateral spreads through
liquefaction which is the transformation of a granular material from a solid state into a
liquefied state. Liquefaction is caused by vibration of the earth produced by a strong
earthquake. While the documentation of lateral spreading in Arkansas is extremely poor,
there is detailed mapping of liquefaction in the vicinity of the New Madrid Seismic Zone
in the northeastern part of the State.

e Falls and Topples: Occur when masses of rock or other material detach from a steep
slope or cliff and descend by free falling, rolling or bouncing. In Arkansas, falls and
topples are infrequent in occurrence and are restricted to the rock outcrops of the
Ouachita and Ozark Mountains and the bluff faces of the Arkansas River Valley.

Studies by FEMA and others have found that landslides occur in every state and cause over $2
billion in building and highway losses and approximately 25 to 50 deaths annually in the United
States. It has been estimated that about 40 percent of the United States population has been
exposed to the direct and indirect effects of landslides. Although landslides may not be
preventable, their devastating effects on humans and their property is avoidable and can be
mitigated.

’:’ Previous Occurrences

Landslides have occurred in nearly every county in Arkansas. They have destroyed or damaged
roads, railroads, bridges, mining facilities, parks and recreational areas, residential and
commercial buildings, sewers, dams, reservoirs, forests, fisheries and farms. Damage caused

Arkansas All-Hazards Mitigation Plan 3-195
September 2013

SopISpue |



directly by landslides is largely undocumented or often reported incorrectly. The devastating
effects of landslides often are attributed to the triggering event such as a flood, earthquake or
storm.

The University of Arkansas-Little Rock used USGS data to produce map, Figure 3.4.6.a, that
shows the landslide potential within the State of Arkansas.

Figure 3.4.6.a Landslide Potential with Arkansas’ Incorporated Places

Landslide Potential with Arkansas' Incorporated Places

Source: Revised USGS Open-fie Repon 97-269
oy. J.W. Goat

The USGS and the State of Arkansas have identified the area in the Ozark-Ouachita mountainous
region to be particularly susceptible to landslides especially during periods of heavy rains. The
soil conditions in many of these areas are susceptible to numerous, fast-moving landslides during
heavy rains.

Soplspue |
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Broader landslide studies that have included Arkansas include the generalized work of Godt
(1997) and Radbruch-Hall et al. (1982), a landslide survey of Crowley’s Ridge by McFarland
(1992), and the numerous site visits by the geologists of the Arkansas Geological Commission
(AGC). These site visits were generally made at the invitation of the Arkansas Highway and
Transportation Department (AHTD) or the property owner of the landslide, were reconnaissance
in nature, and generally no public report was generated.

Except for Crowley’s Ridge, the New Madrid Seismic Zone (NMSZ) and Hot Springs, no
detailed study of specific landslides or areas of landslide susceptibility has been conducted in
Arkansas. The study of Crowley’s Ridge by McFarland (1992) inventoried the ridge’s present
landslides and concluded that more work is needed to “broaden our insight into the landslide
hazard of Crowley’s Ridge” and that the area is prone to an earthquake large enough to cause
landslides is in the future. Studies within NMSZ have shown the extent of liquefaction in
Arkansas; the next large earthquake could produce liquefaction within these areas. Following the
Hot Springs landslide of November 11, 1995, a rockfall hazard evaluation report was prepared
by Woodward-Clyde (1997) for the City of Hot Springs. The report concluded it would cost
approximately $3,000,000 to construct the needed mitigation measures in the downtown area. No
other landslide investigations or risk assessments have been performed in Arkansas.

e June 11, 2010 Montgomery County: Early on the morning of June 11, 2010, excessive
rains produced flash flooding in parts of western Arkansas, especially in southern
Montgomery and Northern Pike counties. This caused a landslide on Arkansas Highway
369 one-quarter mile southeast of Albert. Rocks and trees slid down onto the highway.

e December 23-24, 2009 Boone and Conway Counties: A strong but slow-moving storm
began on December 23, 2009 and continued through the 24™. Many places received 7-10
inches of rain. This resulted in a landslide on Gaither Mountain in Boone County. Water
lines separated in the shifting ground and power outages occurred. Ridge Court
developed a large crack and Blackjack Lane had large mounds develop. In Conway
County this heavy rainfall led to a landslide on Petit Jean Mountain early on the morning
of the December 24, 2009. Mud flowed down onto Arkansas Highway 154.
Approximately 200 truckloads of mud, topsoil and fallen trees had to be removed.

e May 19, 2005 Greers Ferry Lake: Early on the morning of March 28, 2005, after two
days of rain, a significant landslide occurred on the north side of Stevens Point on the
south shore of Greers Ferry Lake. The slide collided, in part, with a house; crushing the
garage on the south side of the house and tearing a small room off the west side. The
slide ultimately involved an area extending from a sandstone ledge over 100 feet in
elevation above the house down to and into the lake over 100 feet in elevation below the
house and extending to either side of the house.

Arkansas All-Hazards Mitigation Plan 3-197
September 2013

SopISpue |



Figure 3.4.6.b Examples of Landslide Damage to Residential Structure

Source: http://www.geology.ar.gov/pdf/Greers%20Ferry%20Landslide.pdf

e March 28, 2005 Ozark-Ouachita Highlands: After two days of rain on March 28, 2005
resulting from the landfall of Hurricane Rita, several landslides (rock falls, mud/debris
flows and slumps) were started, including one very large landslide that destroyed a house.

o January 29, 2005 “Duck-Crusher” Landslide, Hot Springs: A rock fall landslide
occurred in Hot Springs along Central Avenue. This fall was caused by the separation of
gunnite (sprayed-on concrete) from the high wall of the parking lot cut. Little of the
material that fell was original hillside rock. Most of it was the concrete, with a much
smaller amount of rock material falling last and covering the collapsed concrete slabs.
More of this wall of sprayed-on concrete is likely to fail again for the same reasons.

Figure 3.4.6.c Examples of Landslide Damage

May 17. 2004 February 1. 2005

Source: http://www.geology.ar.gov/pdf/The%20Duck%20Crusher%20Landslide%20Site. pdf

e April 2004 Newton and Madison County Landslides: Heavy rainfall between six and 10
inches fell over a large part of northern Arkansas over a three day period through the
morning of April 24™ 2004, resulting in widespread flash flooding over the northern part
of the state. Numerous county roads and bridges were flooded by several feet of water
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and were impassable for a period of time. Some county roads also sustained damages due
to washouts. This heavy rainfall triggered five landslides along state highways in Newton
and Madison Counties, partially or completely shutting down two state highways. On
May 7, Newton and Madison Counties, along with 12 other Arkansas Counties, were
declared Federal Disaster areas (FEMA-1516-DR). An initial estimate to repair these five
landslide areas was $1.4 million.

e November 11, 1995 West Mountain, Hot Springs: A rock slide occurred along an
exposed northeast scarp of West Mountain in downtown Hot Springs. In a matter of
seconds, several hundred tons of rock and slide debris crashed through the back wall and
second floor of the Hot Springy Dingy Novelty store and portions of two other buildings
along Central Avenue. The slide crushed one person and injured two others in the novelty
store. Although the size of the landslide was small (i.e., approximately 43 feet long and
30 feet high), its damage to life and property was most severe (McFarland and Stone,
1995; Engineering and Geological Services, Inc., 1995; Woodward-Clyde Consultants,
1997).

e March 23, 1984 North Mountain, Hot Springs: The southwest end of North Mountain
in downtown Hot Springs slid into an open parking lot between the Arlington Hotel and
its parking deck. This portion of North Mountain had been modified and oversteepened
by excavating into the hillside to accommodate a larger parking lot. A small retaining
wall and fence had been placed at the toe of the hill to intercept rocks and boulders that
fell from the cut wall, in hopes of protecting any cars in the parking lot. The hotel’s
engineer had noticed rocks falling from the cut slope several hours before the landslide
occurred. He was standing by the hillside when the landslide began and barely escaped.
The landslide failure was along joints and fractures that had been weakened and
lubricated by spring rains. Although none of the slide debris and boulders spilled out onto
Central Avenue, most of the parking lot was destroyed. At the suggestion of the Arkansas
Geological Commission, part of the slide mass was left in place at the toe of the slope to
act as a buttress and help stabilize the hillside from future slides.

** Probability of Future Hazard Events

According to the Arkansas Highway and Transportation Department, the annual frequency of
significant landslide events is three to four per year. However, this number varies considerably
(between zero and over 20) depending primarily on precipitation characteristics that year. With
this information, the APDMAC has determined that landslides will continue to occur in the State
and cause damage. The probability of landslides is very difficult to calculate because most
landslides are related to other hazards including:

e Severe storms with heavy rains;
e Flooding; and
e Earthquakes.
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Based on the historical records, there is a high probability that landslides will occur in the high
risk areas along the eastern border and along the Ozark-Ouachita mountainous region in the
central western area of the State. Generally, there is a low probability of landslides for the rest of
the State; however isolated areas especially with human development may be susceptible to this
hazard. Based on the available reported data, only a limited number of landslides have been
reported in the State of Arkansas, however many landslides occur without being reported due to
little or no damage. Therefore, the State’s overall probability rating was determined to be
“Possible”. This lack of data is considered a data limitation and a corresponding mitigation item
has been included in the Mitigation Strategy chapter of this plan.

** State Vulnerability Analysis

Landslides have occurred in nearly every county in Arkansas, causing serious damage and loss
of life. Landslides are triggered by causes such as weaknesses in the rock and soil, earthquake
activity, the occurrence of heavy rainfall or snowmelt or construction activity that changes some
critical aspect of the geological environment. A combination of these causes makes it difficult to
predict exactly when and where landslides will occur. Landslides are not always reported or
documented, especially in remote areas.

Similar to the expansive soils analysis, the Assistant State Conservation Engineer and Senior Soil
Scientist with the USDA Natural Resources Conservation Service provided GIS data for soils
within Arkansas which have been interpreted to be landslide-prone soils. This data along with
census block data available in HAZUS MH 2.1 was used to determine the number of people and
number of buildings within these identified landslide-prone soils areas.

This methodology consisted of calculating the percentage of the census block areas inside the
landslide-prone soils areas. This percentage was then applied to the census block population and
building data. This analysis provides a general picture of those counties that have more people
and property within areas of landslide-prone soils and therefore the potential for more damage if
a landslide were to occur.

Figure 3.4.6.d. depicts the 38 counties with soils interpreted to be very landslide-prone.

Table 3.4.6.a provides a breakdown by county of the percent of area with landslide-prone soils
and the estimated number of structures within the landslide-prone soils areas. This data is to be
used only for general determination of those areas that could suffer the greatest losses in the
event of soil expansion events. Data limitations prevent a more accurate analysis including: lack
of statewide parcel-type data which would provide more accurate results in determining
structures within the landslide-prone soil areas.
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Figure 3.4.6.d. Arkansas Counties with Soils Susceptible to Landslides
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To complete the vulnerability analysis, a rating value of low, moderate, and high was assigned to
each county based upon the percentage of landslide-prone soils within the county. These rating
values correspond to the following descriptive terms:

1) Low Vulnerability — Less than 10-percent landslide-prone soils
2) Moderate Vulnerability — Between 10 and 20-percent landslide-prone soils
3) High Vulnerability — Over 20-percent landslide-prone soils within County
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Table 3.4.6.a. Area and Building Counts within Identified Landslide-Prone Soil Areas in
Arkansas Counties

% of Area Resilde.ntial . Indlljst.rial O.thz.ar
b BU|Id|ng. Commgrual BU|Id|ng' BU|Id|ng'
. Exposure in Building Exposurein | Exposurein
County Coun.ty I Areas with Exposure in Areas with | Areas with Overalll'
High High Expansiv High High Vel
Potential for 9 pansive 9 9
Landslide Potentla_l for Soil Areas Potentla_l for Potentla_l for
Landslide Landslide Landslide

BENTON 0.3% 73 2 1 0 Low
BOONE 1.7% 103 1 0 1 Low
CARROLL 1.7% 52 1 0 1 Low
CLARK 0.3% 53 2 0 1 Low
CLEBURNE 13.5% 973 30 7 10 Moderate
CONWAY 3.2% 107 5 1 1 Low
CRAWFORD 44.3% 4045 106 43 29 High
FAULKNER 3.7% 938 14 7 6 Low
FRANKLIN 15.9% 394 4 0 4 Moderate
GARLAND 14.2% 1751 71 30 18 Moderate
GRANT 5.4% 295 5 2 4 Low
HOT SPRING 2.0% 64 0 0 0 Low
INDEPENDENCE 5.9% 677 23 4 8 Low
JACKSON 0.7% 47 1 0 0 Low
JOHNSON 29.8% 549 11 6 5 High
LAFAYETTE 0.4% 4 0 0 0 Low
LOGAN 24.0% 997 13 4 11 High
LONOKE 0.8% 445 17 3 2 Low
MADISON 21.6% 1095 16 8 10 High
MILLER 3.8% 256 3 0 3 Low
MONTGOMERY 15.7% 247 2 3 2 Moderate
NEVADA 4.7% 110 0 0 0 Low
NEWTON 27.9% 844 3 2 4 High
OUACHITA 1.1% 168 4 6 3 Low
PERRY 4.9% 97 1 0 2 Low
PIKE 2.6% 63 3 2 1 Low
POLK 17.3% 293 3 2 1 Moderate
POPE 23.5% 694 14 4 10 High
SCOTT 13.4% 193 9 4 7 Moderate
SEARCY 9.4% 245 3 1 3 Low
SEBASTIAN 16.8% 4449 172 49 36 Moderate
SEVIER 0.3% 2 0 0 0 Low
STONE 17.8% 749 10 3 7 Moderate
UNION 3.0% 162 1 0 2 Low
VAN BUREN 25.9% 1983 44 11 High
WASHINGTON 17.2% 3066 78 30 31 Moderate
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Residential Industrial Other
0,
/"Vsiftmea Building | Commercial | Building Building
County with Exposure in Building Exposure in | Exposurein Overall
County y Areas with Exposurein | Areas with | Areas with s
High : . : : Vulnerability
. High Expansive High High
Potential for : ) ! 2
Landslide Potentla_l for Soil Areas Potentla_l for Potentla_l for
Landslide Landslide Landslide
WHITE 8.7% 1447 24 5 16 Low
YELL 6.2% 297 3 0 1 Low

Source: NRCS and HAZUS MH 2.1

According to this analysis, Crawford, Johnson, Logan, Madison, Newton, Pope and VVan Buren
Counties have the largest area of landslide-prone soils at over 20-percent of the total county area.
For those counties with high vulnerability rating, Crawford, Logan, Madison, and VVan Buren
have over 1,000 structures currently located within an identified landslide-prone soils area.

+* State Estimates of Potential Losses

To estimate potential losses associated with expansive soils, the NRCS soils data along with
census block data available in HAZUS MH 2.1 was used to determine the building values within
the identified landslide-prone soil areas of Counties with a moderate to high vulnerability rating.
This methodology consisted of calculating the percentage of the census block areas inside the
expansive soils areas. This percentage was then applied to the HAZUS MH 2.1 building data.

Table 3.4.6.b. Building Values within Identified Landslide-Prone Soil Areas in Arkansas

Counties

Stuclyre value | Contents Vaue | g value

Coviy Landglide Areas Landzlide Areas 2 L:Peiilide
($1,000) ($1,000) ($1,000)

BENTON $9,454 $5,377 $14,831
BOONE $11,846 $6,812 $18,658
CARROLL $5,941 $3,283 $9,224
CLARK $6,096 $3,524 $9,619
CLEBURNE $128,485 $80,715 $209,200
CONWAY $17,955 $11,792 $29,747
CRAWFORD $512,993 $301,474 $814,467
FAULKNER $111,258 $60,823 $172,081
FRANKLIN $47,428 $25,286 $72,714
GARLAND $291,750 $188,567 $480,317
GRANT $37,339 $20,892 $58,231
HOT SPRING $6,063 $3,121 $9,183
INDEPENDENCE $98,751 $55,766 $154,517
JACKSON $5,433 $2,884 $8,317
JOHNSON $55,727 $33,496 $89,223
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Structure Value

Contents Value

Total Building
Exposure Value

($1,000) ($1,000) ($1.000)
LAFAYETTE $402 $202 $604
LOGAN $111,408 $60,504 $171,912
LONOKE $87,985 $47,889 $135,874
MADISON $109,647 $61,837 $171,484
MILLER $30,476 $16,736 $47,212
MONTGOMERY $24,228 $13,322 $37,551
NEVADA $8,790 $4,405 $13,194
NEWTON $73,323 $39,008 $112,330
OUACHITA $25,817 $20,687 $46,504
PERRY $8,831 $4,936 $13,767
PIKE $6,408 $3,814 $10,221
POLK $24,348 $13,092 $37,440
POPE $98,020 $55,135 $153,154
SCOTT $24,907 $16,650 $41,557
SEARCY $22,835 $13,080 $35,915
SEBASTIAN $894,569 $526,066 $1,420,635
SEVIER $259 $188 $447
STONE $68,361 $38,590 $106,950
UNION $23,152 $13,136 $36,288
VAN BUREN $208,767 $119,431 $328,198
WASHINGTON $457,255 $265,283 $722,538
WHITE $185,788 $105,196 $290,985
YELL $33,457 $19,286 $52,743

Source: NRCS and HAZUS MH 2.1

*¢* Development in Hazard Prone Areas

An analysis of development growth in counties with landslide-prone soils revealed all counties
with noted moderate to high vulnerability had housing unit gains from 2000 to 2010. Garland,
Sebastian, and Washington Counties were among the top 10 counties with greatest housing
gains. If additional development and population growth begins to occur in landslide-prone soils
areas, this will increase the vulnerability. The development and implementation of building
codes which address landslide-prone soils is a recommended mitigation action for each identified
County. Table 3.4.6.c compares the total exposure from the previous Arkansas All-Hazards

Mitigation Plan to the current analysis for these three counties.
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Table 3.4.6.c Comparison of Building Exposure within Identified Landslide-Prone Soil

Areas '
Total Building Total Building
County Exposure 2010 Exposure 2013 Comparison
Plan Plan

2010 exposure values are countywide and may over
estimate the potential loss estimate; 2013 exposure

Garland $10,436,947 $480,317 values are clipped to the high potential landside areas
from NRCS. Comparison is not available.
2010 exposure values are countywide and may over

. estimate the potential loss estimate; 2013 exposure

Sebastian $13,727,680 $1,420,635 values are clipped to the high potential landside areas
from NRCS. Comparison is not available.
2010 exposure values are countywide and may over

. estimate the potential loss estimate; 2013 exposure

Washington $17,331,257 $722,538 values are clipped to the high potential landside areas

from NRCS. Comparison is not available.

The 2010 All-Hazards Mitigation Plan estimated potential losses by jurisdiction utilizing the FEMA approved local mitigation
plans for 62 jurisdictions. This 2013 All-Hazards Mitigation Plan estimates potential loss Statewide utilizing a combination of
HAZUS, other GIS-based risk modeling, statistical analysis of past historic losses, and hypothetical scenario-based estimates.
Due to the limited data available with the local jurisdictional plans in 2010, a comparison of estimated losses for Counties, noted
in 2013 as experiencing changes in development, may not be available and/or directly correlate. This table presents the available
data and comparative analysis, as applicable.

** Consequence Analysis

The information in Table 3.4.6.d provides the Consequence Analysis of Potential for
Detrimental Impacts of Hazards done for accreditation with the Emergency Management
Accreditation Program (EMAP).

Table 3.4.6.d EMAP Consequence Analysis: Landslide-Prone Areas

Subject Detrimental Impacts

Health and Safety of Persons in Localized impact expected to be moderate to severe for incident
the Area at Time of Incident areas.

Health and Safety of Persons

Responding to the Incident Limit impacts to personnel responding to the incident.

Continuity of Operations Limited, unless facility is impacted.

Property, Facilities, and
Infrastructure

Localized impact to facilities and infrastructure in the area of the
incident. Some severe damage possible.

Localized disruption of roads and/or utilities may postpone delivery

Delivery of Services .
of some services.

The Environment Localized impact expected to be moderate for incident area.

Economic and Financial Limited. Local economy and finances may be adversely affected,

Condition depending on damage.
Regulatory and Contractual Regulatory waivers may be needed locally. Impact may temporarily
Obligations reduce deliveries.
Reputation of or Confidence in Localized impact expected to primarily adversely affect property
the Entity owner(s) confidence in local entities development policies.
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3.4.7 Severe Thunderstorms

% Description/Location

Thunderstorms, sometimes referred to as “thunder events” are recorded and observed as soon as
a peal of thunder is heard by an observer at a NWS first-order weather station. A thunder event is
composed of lightning and rainfall, and can intensify into a severe thunderstorm with damaging
or deadly hail, high winds, tornadoes, and flash flooding.

The National Weather Service defines a thunderstorm as severe if it contains hail that is one inch
or the wind gusts are at 58 mph or higher. At any given moment across the world, there are about
1,800 thunderstorms occurring. Arkansas experiences a high number of thunderstorms each year,
the majority of which occur in the warm months. The entire State of Arkansas is at risk to the
damaging effects of severe thunderstorms. Other hazards associated with thunderstorms include:
heavy rains causing flash flooding (discussed separately in Section 3.4.5), tornadoes (discussed
separately in Section 3.4.9), damaging winds, hail, and lightning. This section of the risk
assessment will focus on the damaging winds, hail, and lightning aspects of severe
thunderstorms.

Straight-Line Wind

Straight-line wind is any wind that is not associated with rotation. This term is used mainly to
differentiate a severe storm from tornadic winds. Straight-line winds originate as a downdraft of
rain-cooled air, which reaches the ground and spreads out rapidly, producing a potentially
damaging gust of wind up to 100 mph. In recent years, there have been several occasions in
Arkansas in which winds greater than 100 mph have been measured. Winds of 58 mph (50
knots) or more are considered severe. The horizontal component of near-surface wind
phenomena is the most significant aspect of the hazard.

Lightning

Lightning is a discharge of atmospheric electricity, accompanied by a vivid flash of light, from a
thunderstorm, frequently from one cloud to another, sometimes from a cloud to the earth. The
sound produced by the electricity passing rapidly through the atmosphere causes thunder.

During the past decade, more than 15,000 lightning-induced fires resulted in widespread property
damage and the loss of two million acres of forest. Each year lightning causes an average of 93
deaths and 300 injuries in the United States (see Figure 3.4.7.a). Lightning also causes several
million dollars in damage to homes, businesses, churches and barns each year. Lightning is a
problem for all communities in Arkansas. Electrical fires, electricity loss and damage to
equipment are a few of the main hazards associated with lightning strikes.

In Arkansas, there were 116 deaths and 275 injuries due to lightning from 1959 to 1999.
Statistics show that the deaths and injuries occurred mostly in the summer months when people
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are most likely to be outdoors. More recently, lightning was responsible for one fatality and four
injuries in 2011. There were no fatalities and no injuries due to lightning in 2012,

Figure 3.4.7.a. U.S. Lightning Fatalities by State (1959-2011)

Lightning Fatalities by State, 1959-2011

Fatalities
2 1959-2011 45 8

Source: Sform Dala

g'gs'ias' 0 11-20
Hawaii - 0 []21-30
Puerto Rico - 33 st (A i [J31-52

Source: VAISALA (http://www.lightningsafety.noaa.qgov/stats/59-11 fatalities rates.pdf)

Hail

Hail is frozen water droplets formed inside a thunderstorm cloud. They are formed during the
strong updrafts of warm air and downdrafts of cold air, when the water droplets are carried well
above the freezing level to temperatures below 32 degrees Fahrenheit. Then the frozen droplet
begins to fall, carried by cold downdrafts, and may begin to thaw as it moves into warmer air
toward the bottom of the thunderstorm. Figure 3.4.7.b presents an example of quarter-size hail in
North Little Rock.

Hail usually lasts an average of 10 to 20 minutes but may last much longer in some storms. Hail
causes $1 billion in damage to crops and property each year in the U.S. Anyone out of doors
during a thunderstorm is exposed and at risk of injury from lightning. More people are killed by
lightning strikes while participating in some form of recreation than any other activity. The peak
periods for hailstorms, late spring and early summer, coincide with the most critical agricultural
seasons for wheat, corn, rice, soy beans and tobacco. Arkansas also has significant exposure to
hailstorms, and virtually all buildings and crops in the State are at risk.
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Figure 3.4.7.b. Quarter size hail covered the ground at the National Weather Service in North
Little Rock (Pulaski County) during the afternoon of 06/30/2009; Severe Lightning

Source: NWS; Northwest Arkansas Preparedness Fair

\/
0’0

Previous Occurrences

Arkansas experiences a high number of thunderstorms each year, the majority of which occur in
the warm months. Noted thunderstorm events include the following:

May 6, 2009 Storms: Trees were down on houses, vehicles, and power lines.
Approximately 30 homes were damaged and three people were injured by the falling
trees. Much of the roof was removed from an exhibition building at the Drew County
Fairgrounds. Unstable air, fronts meandering in the State, and areas of low pressure aloft
contributed to severe weather, including a few tornadoes. At Arkansas Post (Arkansas
County), the rain contributed to making it the wettest May ever recorded.

The Texarkana Microburst: On May 22, 2008, two severe thunderstorms came together
over the south side of the city. One severe storm was moving northeastward from
southern Bowie County while the other was moving northwestward through Miller
County. Both storms collided in an area just south of downtown Texarkana. As a result of
the collision, the storm cores collapsed in an area just east of State Line Avenue over a
several block area between 16th and 20th Streets. Numerous large trees were snapped or
uprooted onto homes and cars in the Glendale Subdivision. As the survey expanded
outward to the north near 24th Street and the Woodlawn Cemetery, trees were noted to
have fallen in a north or northeastward direction typical of a microburst. Damage was
found as far northeast as the Calvary Cemetery area with trees downed in a north to
northeast direction. Trees were also uprooted and snapped on the Texas side of State Line
Avenue with a heavier concentration along Magnolia Street between 24th Street and 30th
Streets. It was noted that the trees fell in a northwesterly direction which would be
expected if a microburst had occurred to the south and east of those locations. Numerous
homes were damaged on the Texas side of State Line Avenue as a result. Powerlines
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were also downed throughout the area as a result of either poles snapping or trees falling
on the lines. The area impacted by the microburst is approximately 3.5 miles long to the
northeast of the origin and four miles in width from one end of the damage swath to the
other. City and County officials estimate that 44 homes sustained major damage with an
unknown number of vehicles damaged. At least 100 damage reports have been collected
thus far. Only one minor injury occurred when a tree fell on a home injuring an elderly
woman inside. All of Miller County was considered a disaster area after the damage that
resulted from the microburst across the northern portion of the county.

e June 1, 2008 Storms, Logan County: Six houses suffered major damage, 20 had
moderate damage, and 27 had minor damage. Four businesses had major damage,
including a car dealership, two shop buildings, and a lumber company. At the car
dealership, 37 cars were damaged, primarily due to flying debris and the collapse of three
concrete block walls of an adjacent building. Three other businesses suffered moderate
damage, and six had minor damage. Many trees were blown down, some of which fell on
houses. Arkansas' second-oldest cherry tree was toppled. Many power lines were blown
down and about 40 utility poles had to be replaced.

e The Ashley County Storm: On March 9, 2006, a potent squall line of thunderstorms
moved across Ashley County and caused widespread damage, especially across southern
and eastern sections of the county. As the squall line moved through, a small segment of
the line pushed out ahead of the line. This "bow segment” caused extensive damage along
a swath from just south of Crossett to near Portland. The most significant damage
occurred just south and southeast of Crossett. Along the damage swath, numerous trees
and power lines were blown down. Several structures sustained damage along with a few
outbuildings which were blown away. A total of $500,000 in property damage was
recorded.

e The Bentonville Storm: On May 16, 2003, this severe storm, estimated at 80 miles an
hour, did significant damage in Bentonville. The brick walls of part of a business were
reduced to rubble as the winds were let in as its garage door was blown open. Nine homes
in the southeast part of the town's Walnut Ridge subdivision were damaged. Large tree
limbs were blown down throughout the city with many of them knocking down power
lines and causing power outages. Over $700,000.00 in property damage was recorded.

e The Brinkley Storm: On July 2, 1994, this severe storm downed numerous trees, some of
which fell on parked cars in the town on Brinkley. A number of homes and businesses
were damaged by fallen trees. Some power lines were also pulled down by falling trees.
One mobile home was destroyed and several others were damaged. An airplane was
flipped over at the municipal airport. Over $500,000.00 was reported in property damage.
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Straight-Line Wind

From January 2000 to December 2012, Arkansas experienced 821 severe thunderstorms with
damaging winds in excess of 67 miles per hour (58 knots). Table 3.4.7.a provides annual
statistics for these events. During this period, there were four deaths, 45 injuries, and over $59
million reported property damages.

Table 3.4.7.a. Thunderstorm Wind Events with Wind Speeds above 69 Miles per Hour
from 2000 to 2012

Year W?n(gsnggrt%;th Deaths Injuries Property Damage Crop Damage
2000 35 1 1 3.166M 0.00K
2001 46 0 3 1.143M 0.00K
2002 39 0 5 1.030M 0.00K
2003 67 0 2 1.916M 0.00K
2004 60 0 7 1.384M 0.00K
2005 44 0 1 980.00K 0.00K
2006 79 0 2 2.487TM 0.00K
2007 25 0 3 1.212M 0.00K
2008 81 1 6 9.515M 0.00K
2009 105 0 8 17.486M 0.00K
2010 27 0 0 3.590M 0.00K
2011 114 2 3 7.339M 0.00K
2012 99 0 4 7.831M 0.20K
TOTAL 821 4 45 59.079M 0.20K

Source: National Climatic Data Center (Storm Events Database)

Noted wind events include:

September 14, 2008 Wind Storms: Hurricane Ike made landfall near Galveston, Texas
around 2 am CDT on 9/13 and moved northward across northern Texas to near Tyler and
then northeastward into Arkansas near Ozark during the early morning hours of the 14th.
The combination of a cold front passing into the region and the proximity of the tropical
storm to the area resulted in high winds across much of northwest Arkansas. Trees, large
tree limbs, and power lines were blown down. Some trees fell onto and blocked roads
while some others fell on homes and businesses.

January 29, 2008 Wind Storms: A strong cold front approached from the plains during
the morning of January 29th. The front arrived during the early afternoon hours, and
winds shifted to the northwest. Wind speeds of 30 to 40 mph were common, with gusts
over 50 mph. Approximately 80,000 power outages occurred. Damages from this event
estimated at $250 thousand.
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e July 2003 Memphis Wind Storms: On the morning of July 22, 2003, downtown
Memphis, Tennessee was hit hard by a downburst wind event that produced winds over
100 mph. Numerous trees, power lines, power poles and radio towers were blown down.
Some of the trees fell on houses producing major damage. At least 20 buildings
collapsed. Numerous homes and buildings were damaged and a few were destroyed.
Among the damaged buildings was the Gibson Guitar factory in downtown Memphis.
The city’s main entertainment district, Beale Street, was shut down for a week. One
person was killed when a tree fell on his house, crushing him. Over 300,000 homes in the
county were without electricity. Most were without power for anywhere from two days to
two weeks. Several people were killed due to post-storm related issues such as carbon
monoxide poisoning from their improper use of generators. Property damag