Executive Summary

On behalf of the State of Mississippi, the Governor’s Office and the Mississippi Hazard Mitigation Council,
the Mississippi Emergency Management Agency is submitting this “State of Mississippi Standard Mitigation
Plan” for review by the Federal Emergency Management Agency. This Plan is the result of a monumental
effort from stakeholders, staff and technical advisors to complete a document that updates the 2018
Standard Mitigation Plan. The updated Plan addresses natural/manmade hazards throughout the state
with the expressed purpose of “saving lives and reducing future losses” in anticipation of future events.

Mississippi’'s Standard Mitigation Plan has been completed with a high degree of public participation. By
developing new partnerships and strengthening existing ties with local, state and federal agencies, the Plan
reflects the needs of the entire State. Most importantly, the Plan mirrors the mindset of the people of
Mississippi, which was learned by carefully listening to ideas and initiatives for hazard mitigation.

“‘Mitigation Actions” that can be implemented to complete projects that are technically feasible, cost
effective and environmentally sound are included within the Plan. Itis a “living document” that will be
constantly reviewed and updated thus reflecting current strategies and providing opportunities for
evaluating the effectiveness of the projects and programs.

While this Plan is being reviewed by the Federal Emergency Management Agency, the State of Mississippi
will prepare for full adoption of the plan. This will be accomplished with the following actions:

e The Mississippi Hazard Mitigation Council will review the record of the process and, at the
appropriate time, will recommend the adoption of the Plan.

o The Office of the Governor, upon receipt of the Plan with addressed comments and
recommendations, and by Executive Order, will adopt the Plan for the State of Mississippi.

This Standard Plan, submitted to the Federal Emergency Management Agency in July 2018 in compliance
with local, state and federal requirements, is for the benefit of the people of the State of Mississippi. Itis
evidence of a great effort by all participants, and the contribution of those involved is greatly appreciated.

The State of Mississippi is continuing to work towards an upgrade from the Standard Plan to “Enhanced
Status.” This upgrade is an indication of the State’s desire to continually improve efforts to mitigate hazards
through projects and programs that benefit the people of our State.

The Mississippi Emergency Management Agency hereby submits this Standard Mitigation Plan for
consideration by the Federal Emergency Management Agency.
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1.0: Introduction

In the 2013 Mississippi State Hazard Mitigation Plan, the State identified the following hazards to be widely
significant when carrying out its mission and commitment to saving lives and reducing future losses:

e Flooding

o Extreme Winter Weather
e Earthquakes

o Wildfires

e Hurricanes

e Tornadoes

e Dam and Levee Failures

Fundamentally, the hazards will remain the same; however, Climate Change/Sea Level Rise and
Cyberterrorism were added.

In accordance with the Code of Federal Regulations 44 (CFR 44), the Disaster Mitigation Act of 2000, and
Section 322 of the Robert Stafford Disaster Relief and Emergency Assistance Act, the State of Mississippi
has completed this 2018 State of Mississippi Standard Mitigation Plan Update. The update continues to
establish an effective framework in which state mitigation initiatives can be implemented to protect lives and
property.

The 2007 Standard Mississippi Hazard Mitigation Plan cited the completion of a State of Mississippi
Enhanced Hazard Mitigation Plan at the year's end. It was later determined that the State would be unable
to complete the requirements of maintaining an enhanced plan due to its limited resources. The State is
continuing to enhance its capabilities. However, the pursuit of an enhanced status was reevaluated again
during the 2018 plan update. Although the State has improved in enhancing its capabilities, resources are
still limited and fulfilling the requirements of an enhanced plan may prove difficult. As a result, the State will
continue to enhance its capabilities to make the goal of becoming an enhanced state. The State will
continue to be efficient with its resources and use them to approach the mitigation strategies, goals, and
actions that are pertinent to Mississippi’s safety.

The completion of the “2018 State of Mississippi Standard Mitigation Plan Update” is a pre-requisite for
receiving some Federal disaster assistance. This disaster assistance includes Hazard Mitigation Assistance
that is available to the State of Mississippi, as well as local Tribes, Cities and Counties. Participants of the
2018 Plan Update may be able to receive funds and use them to save lives and reduce future losses by
planning for mitigation and implementation strategies.

In 2007, Governor Haley Barbour established a State of Mississippi Hazard Council by executive order.
The Council is comprised of selected State Agency Officers and Directors and the Executive Directors of

the organizations representing Counties and Cities throughout the State. No new members have been
added to the Council since 2008. Vibrant, strong, and rich with ideals, the Council met quarterly to track
completed mitigation strategies and actions, to brainstorm new mitigation strategies, and to review current
goals and initiatives. In the 2018 plan update, the Council decided to hold meetings twice yearly. A listing
of agencies represented by the Council is available later in thisdocument.
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The Hazard Mitigation Council provides guidance in the development of the Plan. Nevertheless, the Council
has not minimized the importance of sustaining an integrated and comprehensive approach to mitigation.
Therefore, this work is an effort coordinated with State and Local agencies, departments, and focus groups,
as well as technical committees and representatives from Federal, State and Local agencies in the
development of the Plan. This has been accomplished by first reviewing and incorporating all Local Hazard
Mitigation Plans and planning efforts of State and Federal agencies. Then the efforts of others were
carefully incorporated to ensure that an effective coordination of all initiatives is central to the
implementation of the plan.

The “2018 State of Mississippi Standard Mitigation Plan Update” has been completed with a high degree of
public participation by stakeholders, agencies, and the general public. This was accomplished by
developing a public participation process at the beginning of the planning process and effectively
communicating the process as the project was developed. State plan surveys were posted to state
agencies websites to increase public feedback. The result is that the concerns and ideas of the public are
reflected in the Plan and mitigation action items have been developed to address the issues identified.

The “State of Mississippi Standard Mitigation Plan” is a “living document”. The Plan serves as a guide for
hazard mitigation activities and provides a tool for implementing the most effective strategies. The Plan will
be reviewed constantly as it is used, and continuous improvement of the Plan will be reflected in updates
and revisions as needed, with a scheduled plan update to be completed at least every five years. Each
section of the 2018 Mississippi Standard Hazard Mitigation Plan has been reviewed and/or updated to
reflect changes from 2013, until now.

This plan, through its strategy of saving lives and reducing future losses, will contribute to the sustainability
of the State of Mississippi. This sustainability will provide a balance in the economic, social and natural
assets of the State resulting in a place that people want to be as they live, work and play.

Mississippi’'s Standard Hazard Mitigation Plan — “Saving Lives and Reducing Future Losses.

e Statistical information has been updated to reflect Mississippi at its current status.

e The narrative has been updated to reflect purposes set forth by the State of Mississippi.

e Section 1 has been reviewed. All figures, tables, and graphics have been updated to reflect any
charges that have occurred since 2013 plan update.

£
P Section 1- 2
Mississippi Emergency Management Agency



1.1: State Characteristics

The State of Mississippi lies in the southern
portion of the United States. Mississippi is the
32nd largest state in the United States with a
total land area, including water, of 46,906.96
square miles. According to 2010 Census
information, the state is 32nd among other states
with a population of 2,967,996. The name
Mississippi is derived from QOjibwa, a Native
American or Algonquian language, and it means
“Great River”. Mississippi is referred to as the
“‘Hospitality State” and the “Magnolia State.”
These nicknames are a reflection of the
welcoming spirit of Mississippi’s residents and
the beautiful magnolia trees found here. The
State is diversewith each region exhibiting its
own unique characteristic. Whether you are
listening to the blues in the Delta or relaxing on
the beaches of the Mississippi Gulf Coast,
Mississippi has much to offer.

Mississippi’s flag was first adopted in a 1894
Special Session of the Mississippi Legislature.
The official flag, which contains red, white and
blue bars and stars, was chosen on April 17,
2001 by voters of the state. The stars, of which
there are 13, representthe original states of the
Union.

The state of Mississippi is rich in natural,
architectural, and artistic beauty. It is home to the
rolling hills in the northeast, the beautiful beaches
of the Gulf Coast and some of the richest
farmland in the world. It is also home to famous
artists and musicians such as Walter Anderson,
William Faulkner, Eudora Welty, John Grisham,
and B.B. King. Cultural events are held
throughout the state which showcase the rich
cultural heritage here. Local cultural events
include, but are not limited to: blueberry festivals,

downtown festivals, parades, and Founder's Day
celebrations.

Below are the different state symbols of
Mississippi.

State Symbols

State Bird Mockingbird
State Reptile
State Water Mammal  Bottlenosed Dolphin

American Alligator

State Fish Largemouth or Black Bass

State Land Mammal ~ White Tailed Deer/Red Fox

State Wildflower Coreopsis

State Butterfly Spicebush Swallowtail

State Insect Honeybee

State Fossil Pre-Historic Whale

State Stone Petrified Wood

State Waterfow! Wood Duck

State Shell Oyster Shell

State Beverage Milk

State Toy Teddy Bear

State Flower/Tree Magnolia

State Soil Natchez Silt Loam
(Typic Eutrudepts)

State Dance Square Dance

State Language English

State Grand Grand Opera House of
Meridian

State Song “Go Mississippi”

Source: Mississippi Official and Statistical Register 2004-2008

N/

/X
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The Mississippi State Capitol is located in Jackson, Mississippi. Jackson, the capitol city, is home to the
Governor, Lt. Governor, House of Representatives and the State Senate. The existing capitol building, one
of three capitol facilities built, was completed in 1903. The first building was completed in 1822 and the
second one in 1833. The Old Capitol building of 1833 served three roles. Those roles were state capitol
from 1839 to 1903, state office building from 1917 to 1959, and state historical museum from 1961 to
present day. The first building, completed in 1850, was constructed to help ensure that Jackson would
indeed be the capital city. The present-day capitol building was designed by architect Theodore Link of St.
Louis, Missouri. The architectural style is Beaux Arts. The focal point of the building is the 750 lights that
illuminate four painted scenes and the rendition of a blind-folded lady which represents “Blind Justice.” The
four painted scenes represent two Native American Indians, a Spanish explorer and a Confederate general.
An eagle perched atop the capitol dome is made of solid copper overlain with gold leaf. The Mississippi
capitol is a designated landmark building and is listed on the National Register of Historic Places.

Source:  Mississippi Department of Archives and History. http://www.mdah.state.ms.us/new_museum/history.html 2018;
Mississippi Legislature. http:/billstatus.Is.state.ms.us/htms/cap_info.htm

Figure 1.1.1
State of Mississippi Physiographic
Regions

Mississippi is bordered by the states of Alabama,
Tennessee, Louisiana, and Arkansas. A portion of
the state boundary is delineated by the Mississippi
River. This river is one of the largest water bodies in
the continental United States. Other major water
bodies within the state include the Pearl River, Big
Black River, Yazoo River, Pascagoula River, and the
Tombigbee River. An important fact about the State’s
geography is that lakes makes up 3 percent of the
total area. The major lakes in Mississippi are Sardis
Lake, Grenada Lake, Arkabutla Lake, and the Ross
Barnett Reservoir.

The highest point in the state is Woodall Mountain in
Tishomingo County. This landform has a total
elevation of 806 feet. On the other hand, the lowest
point in the state is the Gulf ofMexico, which is at
sea level. The mean elevation for Mississippi is 300
feet. The state can be divided into nine
physiographic regions- Black Prairie, Coastal Zone,
Delta, Jackson Prairie, Loess Hills, North Central
Hills, Pine Belt, South Central Hills, and Tombigbee
Hills.

Mississippi Emergency Management Agency . MEMA Section 1 - 4
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Black Prairies: this region extends from the northeastern corner of Noxubee County northward to Alcorn
County and a small portion of Tishomingo County. The predominant soil type found in this region is clay.
The topography in the Black Prairie region is flat.

Coastal Zone: this region covers portions of Pearl River, George, Hancock, Harrison, and Jackson
counties. The predominant soil type in this region is acidic and sand with has areas of boggy soil high in
organic content. Flat plains are the general topography.

Delta: this region covers the area of the state that borders the Mississippi River from a portion of DeSoto
County down to the northeast corner of Wilkinson County. Flat plain is the general topography of the
region. The Delta soil is characterized as mildly acidic to mildly alkaline.

Jackson Prairie: this region extends from portions of Wayne County to northern Rankin County. The pre-
dominant soil types in this region are both acidic and non-acidic. The topography is somewhat rolling with
areas of ridges and valleys.

Loess Hills: this region extends from DeSoto County southward to Wilkinson County. The predominant soil
type in this region is both acidic and non-acidic. This part of the state is also considered the brown loam
region. The topography of this physiographic region is characterized by narrow ridges and steep-sided
ravines.

North Central Hills: covering a large portion of Mississippi, this region extends from the northern portion of
the state from Marshall County southward to northern Madison County then southwestward to Wayne
County. The soils in this region are mostly acidic. The topography is characterized by both ridges and
valleys.

Pine Belt: this region covers either all or portions of Walthall, Jefferson Davis, Jones, Covington, Lamar,
Forrest, Perry, Greene, Pearl River, Stone, Wayne, and Harrison counties. The soil is acidic. The
topography includes rolling hills as well as areas of steep-sided ridges and valleys. This region is also
known for its abundance of hardwood trees.

South Central Hills: extending from southern Madison County to Wayne County and then southward to
Wilkinson, Walthall, Amite, and Pike counties, the soil found here is primarily sandy loam. The topography
includes rolling hills with broad valleys.

Tombigbee Hills: this region extends from Lowndes County northward to Tishomingo County. The soil is
acidic and highly weathered. Topography in the Tombigbee Hills region is characterized by numerous
streams, ravines and ridges, and contains the highest point in the state which is Woodall Mountain. The total
height of this mountain is 806 feet.

Data Sources:

Mississippi State University Department of Geosciences — http://www.msstate.edu/dept/geosciences/faculty/orown/NWA_Journal/fig3.html Delta
State University Department of Biology and Environmental Sciences — http://www.marshdoc.com/physiography/physiograph




The State of Mississippi is located in the humid
subtropical climate region of the United States,
which is characterized by long, hot summers,
temperate winters and rainfall that is evenly
distributed throughout the year. The State is
divided into 10 different climate zones: 1-Upper
Delta; 2-North Central; 3-Northeast; 4-Lower
Delta; 5-Central; 6-East Central; 7-Southwest; 8-
South Central; 9-Southeast; and 10-Coastal. The
normal mean annual temperatures range from 68
degrees along the coast to 62 degrees in the
north. There have been occurrences where the
temperature has dropped below 16 degrees and
close to zero degrees in some areas.
Mississippians have also routinely witnessed
temperatures reaching 100 degrees in many
areas. The record for the highest temperature
was in Holly Springs, Miss., on July 29, 1930,
when the temperature reached 115 degrees. The
lowest temperature on record to date, minus 19
degrees, was set on January 30, 1966, in
Corinth, Miss.

Northern portions of the state receive
approximately fifty inches of rainfall annually, with
that number increasing toward the south to
approximately sixty-one inches per year on the
Gulf Coast. Traceable amounts of snow and sleet
are typical in the northernmost counties.

These northern counties have also experienced
moderate and severe ice storms. A more detailed
description of these occurrences can be found in
Section 3.5.

Figure 1.1.2
Climate Divisions of
Mississippi
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Figure 1.1.3

Mississippi State Parks and Destination
The State of Mississippi is home to over 22 state B
parks (Figure 1.1.3), which are easily accessible —
to the public. Each park offers a variety of \\. el Doy 5P | ) A LA
& Tishomingo SP

recreational activities such asboating, wildlife & JohnW.KyleSP
watching, fishing, hiking, and swimming. It was
- GeorgeP Cossar SP I‘

estimated by a 2011 U.S. Fish and Wildlife
\7 « mmmmsv I

Service Survey that approximately 1.4 million
Mississippi residents and nonresidents
participated in a wildlife-associated recreation
with the State of Mississippi. Accordingly, the
Bureau of Economic Analysis estimates that
$611 million were spent on forestry, fishing, and
related activities within Mississippi in 2007.

In a 2011 study by the U.S. Department of
Commerce, almost $1 billion were contributed to the
state economy as a result of recreational activities.
The Mississippi Department of Wild- life, Fisheries
and Parks oversees the state’s parks and fisheries
and operates 24 fishing lakes that span 6,044 acres.
This agency is also responsible for 38 Wildlife
Management Areas reserved for public hunting. In
addition to the substantial amount of parks and
wildlife related activities, many municipalities across
the state provide and maintain parks forresidents
and visitors. Golf serves as the recreation of choice
for residents as well as tourists and business Data sources:

travelers. Mississippi Department of Wildlife, Fisheries and Parks — http://www.mdwfp.com
2013; Mississippi State University Extension Service —

The siate has more than 140 public and private e T S ———————t

golf courses located statewide. The location and http:/visitmississippi.org 2013

climate of Mississippi make golf one of the more

popular forms of recreation. Many PGA

sponsored events have been held in the state

and have attracted top-ranked professionals.

There are many other forms of recreational

opportunities that exist other than the traditional

forms. Among these are: disc golf, paintball,

skateboarding, and bicycling.

4
& Clark Creek NA |
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Mississippi’s highway network includes
approximately 73,500 miles and more than
16,000 bridges under the jurisdiction of federal,
state, and local governments. The state’s
highway network characteristics support the view
of Mississippi as a rural state. The Mississippi
Department of Transportation (MDOT) is the
state agency responsible for the “higher order”
highway miles (Interstates, Freeways, Other
Principal Arterials), and facilitates general
overview/collaboration on highway connectivity
with ports, airports and railroads. The highway
system typically handles more than 35 billion
vehicle miles of travel annually and is ranked
28th in the nation. County-owned highways
make up 72 per- cent of the state’s highway
network, while state-owned and city-owned
highways are the balance at 15and 12 percent
respectively. The remaining one percent of
roadways in Mississippi fall under federal
jurisdiction. While higher order highways
comprise fewer highway miles than rural
roadways, they carry the bulk of Mississippi’s
traffic.

There are 16 water ports located in Mississippi
(Figure 1.1.4). Of this total, two are controlled by
the state. All others are privately owned and
operated. The ports are located along the
Mississippi River, near the Gulf of Mexico, and
on the Tennessee-Tombigbee River. The ports
contribute $1.4 billion to the State’s economy
and account for 3 percent of the Gross State
product. The ports located in the state generate
34,000 direct and in- direct jobs that pay $765
million in wages and salaries.

Mississippi is home to 78 public-use airports. A
large number of Mississippi’s population live
within one hour’s drive of the seven airports
which provide regularly scheduled passenger
airline services. The remaining 71 public-use
airports have a variety of purposes ranging from

KN
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agricultural pesticide spraying to delivery
services. The airport system accounts for $637
million of economic activity. It also supports
10,347 employees with salaries totaling $203.7
million.

Figure 1.1.4
Mississippi Ports

Mississippi's Coastal and River Ports

LEGEND
@® Gulf of Mexico Ports

@® Tennessee-Tombigbee Ports
@® Yazoo River Port

A ORARES O
Tulors, il

i map wos rpcrn by n M Devlorent Aty VA, HOA doos ol waren B

Source:

Mississippi Department of Transportation —
http://www.gomdot.com/aero/plan.

htm 2011; Mississippi Department of Transportation —
http://www.gomdot.com/localgov/planning/default.htm 2011, Mississippi
Development Authority - http://www.mda.ms.us 2013
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The 2018 estimated population of Mississippi is 2,982,785. This number indicates a .95 percent increase
from the 2000 figure of 2,848,666. The State of Mississippi is composed of 82 counties ranging in
population from Issaquena, the smallest, with a total of 1,406 individuals to Hinds County, with 245,285.
Based on the 2010 Census, the state averages 63.2 persons per square mile as compared to the United
States with 87.4 persons per square mile. The counties that are most densely populated are DeSoto
(224.3), Harrison (326.3) and Hinds (288.6).

The following is a breakdown of other population characteristics for the state:

o 37 cities have populations of 10,000 and above.
« 13 counties have populations of 50,000 and above.

o Four Metropolitan Areas, with the largest being the Memphis, Tenn., and DeSoto County
Miss., that has a population of 1,135,614 and a population density of 377.7. This
Metropolitan Statistical Area (MSA) ranked 43rd, which places it above Jacksonville,
Fla., USA, and Tucson, AZ., USA. The next largest is Biloxi-Gulfport-Pascagoula USA
with a population of 363,988 and a population density of 203.9.

e The median age is 35.5 years.

e 49.6 percent of the population is male.

e 51.4 percent of the population is female.

o 74.8 percent of the population is 18 years old or older. Of this total, 67.6 percent is 21 and over.

o The largest race class is White/Caucasian at 60.0 percent followed by African American/Black at
37.3.

« Per capita income for 2010 was $20,521.

o The poverty rate in 2010 was 17.6 percent. This is slightly higher than the national average of
14.3 percent.

o Average household size is 2.58 persons.

Mississippi is classified as a mostly rural state. Sixty-three percent of the state is classified rural as com-
pared to 36.9 percent for urban. The definition of urban is those areas that are densely populated in and
around large cities having a population over 50,000. It is also defined as those residential areas outside of
the cities with a population of 2,500 or greater. As stated previously, most of the state is classified as rural.
Rural is defined as those areas outside of the city with a population under 2,500. There is a total of 258
Census Designated Places (CDP) in the State of Mississippi. Of this total, 223 (86.4 percent) are
considered rural. A CDP is a community or city that meets criteria set by Census.




In order of size and based on 2010 estimates by the U.S. Census, the populations of the top seven cities in
Mississippi are:

« Jackson 173,514
o Gulfport* 67,793
 Biloxi* 44,054
o Hattiesburg 45,989
e Tupelo 34,546
e Meridian 41,148
e Southaven 48,482

In late August 2005, the worst natural disaster in United States history struck Mississippi. This disaster was
Hurricane Katrina. It affected (and to date is still negatively affecting) the lives of many along the Gulf Coast
region. At landfall, this Category 3 storm wiped out entire towns and communities. The densely populated
cities of the Coast were turned into “ghost towns.” The aforementioned figures show that two of the larger
cities were located on the Mississippi Gulf Coast. According to a population report completed by CLARITAS
in January 2006, the counties of Harrison, Hancock and Jackson lost a total population of 47,666. Since
that initial impact, 27,295 or 57.26 percent has returned. While those three counties lost population due to
the initial stages of Katrina, the counties of Pearl River, Stone, and George gained population. The total
number of initial population impact for all three combined was 19,140.

The total number of housing units in Mississippi as based on 2011 American Community Survey estimates
was 1,281,760. Of this total, 84.3 percent or 1,080,991 were occupied. The total number of vacant housing
units was 200,769 or 15.7 percent. This can be seen in Figures 1.1.5 and 1.1.6.

Figure 1.1.5
Occupied Housing Units

@ Owner Occupied
@ Renter Occupied

Total: 1,281,760
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Figure 1.1.6
Vacant Housing by Type

BForrent
mFor sale only
ORented or sold, not occupied

OFor seasonal recretional, or occasional use
mFor migrant workers
B Other vacant

According to the 2010 American Community Survey, the total number of occupied housing increased from
1,084,034 to 1,274,719. Of this total, 69.7 percent was classified as one unit detached while the second
most common type was mobile home/other housing at 15.3 percent. It can be deduced from these numbers
that most Mississippians live in single-family housing or in mobile home/other forms of housing. However,
3.3 percent live in those structures that are classified as having 10 or more apartments.

Figure 1.1.7
Housing Units (Occupied) by Year Built Type

{2000 or later
@1990 to 1999
01980 to 1989
01960 to 1979
w1940 to 1959
01939 or earlier

Source: American Community Survey 2011
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Figure 1.1.8
Renter Occupied

o1, detached

|1, attached

D2 apartments

03 or 4 apartments

m5 to 9 apartments

810 or more apartments

mMobile home or other type of housing

Source American Community Survey, 2011

The majority of structures built took place between 1960 and 1979. This accounted for 33.9 percent of the
total. This was followed by those built between the years of 1990 to 1999 at 20.2 percent. This shows that
even though the housing stock tends to be older; newer homes are being built which signals progress and

growth. Less than one percent of homes lacked plumbing facilities.

Figure 1.1.9
Housing Units (Occupied) by Structure Type

o1, detached

|1, attached

D2 apartments

03 or 4 apartments

m5 to 9 apartments

810 or more apartments

mMobile home or other type of housing

Source American Community Survey, 2011
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The State of Mississippi is home to many different industries. The industries range from agricultural based
in the Delta to casino management on the Gulf Coast. The following is a list of the leading industries in the
state:

Table 1.1.2
Industry Type % Industry Type % |
Accommodation and food services 6.9 Manufacturing 13.3
Agriculture, forestry, fishing and Other services (except public
: 1.6 A 4.8
hunting administration)
Arts, entertainment, and recreation 2.6 Profgsswnal, scientific and technical 34
services
Construction 6.8 | Public administration 54
Educational services 9.8  Retail trade 1.7
Finance, insurance, real estate and Transportation and warehousing and
. 49 e 46
rental, and leasing utilities
Health care and social assistance 14.7 ASEYE support, I 3.1
management services
Information 1.3 Wholesale trade 2.6
Management of companies and 04 Mining, quarrying, oil, and gas extraction 19

enterprises
Source: Mississippi State Economy.www.bestplaces.net/economy/state/Mississippi, 2018

Table 1.1.2 above indicates that 13.3 percent of Mississippi’s employment is through the manufacturing
industry. Mississippi has large manufacturing plants such as Nissan North America, Huntington Ingalls
Industries, Howard Industries and Cooper Tire and Rubber. These companies are also the leading
employers in the state. Huntington Ingalls Industries has the largest number of employees at 12,500. Itis
followed closely by Nissan North America in Canton, MS which employs 6,000.

Toyota Motor Manufacturing, Mississippi, Inc. in Blue Springs, MS (located in the northeast section of the
state) is the eighth North American vehicle assembly plant for Toyota. Production began in 2011. A total of
1,500 team members produce the Toyota Corolla.

Companies do not choose to locate in areas lacking skilled workforce. Mississippi offers industries a
population of workers willing to be trained through various programs. According to the State Department of
Education, the state of Mississippi in 2010 had a total of 24,739 high school graduates. In addition to that
total, there were 25,179 graduates from both four year and community colleges. These students are
equipped to meet the needs of manufacturing companies through adequate public education at the high
school and college level.
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Summary

The State of Mississippi is divided into many different regions, as determined by climate and physiography.
These regions face different threat levels of hazards related to these criteria. The topography ranges from
the low-lying areas of the Mississippi Delta to the coastline of the Mississippi Gulf Coast. The Gulf Coast
(Coastal Zone) is threatened annually by hurricanes. One of the worst disasters in U.S. history occurred
along the State’s coastline in August 2005: Hurricane Katrina, which destroyed homes as well as entire
communities. Many areas of the Delta lie near the Mississippi River, which creates ideal conditions for
flooding after large amounts of rain. The state’s climate is characterized by long, hot summers and
temperate winters. While the amount of rainfall is typically evenly distributed, the long hot, summers have
led to the occurrence of droughts in the past while during the winter season, ice storms have occurred in
the northeast region of the state.

The threat of any major hazard could greatly affect many of the state’s industries. Among these are, but not
limited to: tourism (both gaming and culturally based), transportation (state’s ports contribute $1.4 billion
annually to economy) and manufacturing (13.3% of state’s industries). In addition, the state’s recreation
industry would suffer due to a major hazard. There are over 21 state parks in the state and almost $1.1
billion dollars are contributed to the economy by these type activities. In the aftermath of Katrina, the
tourism and transportation industries were greatly affected by road and bridge closures, extensive damage
to casinos, the permanent closure of some state parks and other devastating impacts. The population of
the state increased from 2,951,996 to 2,982,785. This marked an increase of .99 percent. As the population
continues to grow, the threat to loss of life and property damage rises as well. It is for this and the
aforementioned reasons, that this plan takes into account the efforts of local government and addresses all
hazard-related issues and their lasting impacts to lives and the landscape.

x X
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1.2: Plan Adoption

44 CFR §201.4 (c)(6): The State mitigation strategy shall include the following elements:

A Plan Adoption Process. The plan must be formally adopted by the State prior to submittal to FEMA
for final review and approval.

The State of Mississippi Standard Mitigation Plan meets the requirements of Section 409 of the Robert T.
Stafford Disaster Relief and Emergency Assistance Act of 1988 (commonly referred to as the Stafford Act -
Public Law 93-288 as amended). Additionally, this plan meets the minimum planning requirements under
44 Code of Federal Regulations (CFR), Part 78 (Flood Mitigation Assistance).

It is intended that this plan also meet the requirements of the Disaster Mitigation Act of 2000 (DMAZ2K),
Section 322. Section 322 of the Act requires that states, as a condition of receiving federal disaster
recovery funds, have a mitigation plan in place that describes the planning process for identifying hazards,
risks and vulnerabilities; identifying and prioritizes mitigation actions; encouraging the development of local
mitigation; and providing technical support for these efforts. In addition, the Act also requires local and tribal
governments to have mitigation plans.

The development and implementation of this strategy is authorized and/or required by the following state
statutes:

Mississippi Emergency Management Law, Mississippi Code of 1972, Title 33-15, as amended.
Executive Order(s) by the Governor

The final draft of the State of Mississippi Standard Mitigation Plan was submitted to the Governor’s
Authorized Representative (GAR) for review and recommendation. From here it was sent to Governor Phil
Bryant for adoption by the State of Mississippi under the executive powers of the Governor on July 2018.
The Promulgation Statement issued by Governor Bryant is presented on the subsequent page.
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PROMULGATION STATEMENT

Transmitted herewith is the updated Mississippi Hazard Mitigation Plan, as required under Section 322 of
the Robert T. Stafford Disaster Relief and Emergency Assistance Act, as enacted under Section 104 of the
Disaster Mitigation Act of 2000 (Public Law 106-390).

This plan provides a significant opportunity to reduce Mississippi’s disaster risk through the identification of
hazards, an analysis of the risk, an assessment of vulnerability, and the recognition of strategies and
specific mitigation activities that when implemented will eliminate or significantly reduce disaster losses.

Coupled with regional and community hazard mitigation plans, this plan serves as the mitigation platform in
the emergency management framework of preparedness, response, recovery and mitigation.

This plan was developed in accordance with Federal hazard mitigation planning standards contained in 44
CFR 201.4. This plan will be updated as needed, but at least every five years, as required.

Therefore, by virtue of the authority vested in me, by the constitution of Mississippi and Title 33, Chapter
15, Mississippi Code of 1972, as amended. | hereby promulgate and issue the Mississippi Hazard
Mitigation Plan as the official guidance for all concerned.

Phil Bryant Date
Governor

x X
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1.3: Compliance with Federal Laws and Regulations

44 CFR §201.4(c)(7): The State mitigation strategy shall include the following elements:

Assurances. 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 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 CFR 13.11(d).

44 CFR

Through the development and enforcement of this plan, the State of Mississippi will comply with all
provisions in 44 Code of Federal Regulations:

l.
II.
[l
V.

VI.

VII.
VIII.
IX.
X.
Xl.
XIl.

Part 7, Nondiscrimination in Federally Assisted Programs.

Part 9, Floodplain Management and Protection of Wetlands

Part 10, Environmental Considerations

Part 13, Uniform Administrative Requirements for Grants and Cooperative Agreements toStates
and Local Governments.

Part 14, Reserved

Part 17, Government-Wide Debarment and Suspension and Government-Wide Requirements of
Drug-Free Workplace

Part 18, New restrictions on lobbying

Part 201, Mitigation Planning

Part 206, Federal Disaster Assistance

Subchapter B - Insurance and Mitigation

Subchapter D - Disaster Assistance

Subchapter F — Preparedness

Additionally, the laws listed below are provided as documentation that the State or any subsequent sub-
grantee (recipients) that receive federal grant funds will comply with all applicable State and Federal
statutes and regulations. The State will amend the plan whenever necessary to reflect changes in federal
statutes and regulations or material changes in state law, organization, policy, or state agency operations.
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The following provisions apply to the award of assistance:

Federal Law

Public Law 93-288, Disaster Relief Act of 1974, as amended by the Robert T. Stafford Disaster
Relief and Emergency Assistance Act of 1988, Public Law 100-707 and further amended by
Disaster Mitigation Act of 2000, Public Law 106-390.

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

Public Law 103-181, Hazard Mitigation and Relocation Assistance Act of1993.

Public Law 98-502, Single AuditAct.

Public Law 81-920, Federal Civil Defense Act

Title 31 CFR Part 205.6, Funding Techniques

Executive Orders

l.
II.
[l
V.

VI.
VII.

OMB Circular A-21, Cost Principles for Educational Institutions

OMB Circular A-87, Cost Principles for State and Local Governments

OMB Circular A-94, Guidelines and Discount Rates for Benefit-Cost Analysis of Federal Programs.
OMB Circular A-102, Uniform Administrative Requirements for Grants and Cooperative Agreements
with State and Local Governments.

OMB Circular A-110, Uniform Administrative Requirements for Grants and Agreements with
Institutions of Higher Education, Hospitals, and other Non-Profit Organizations.

OMB Circular A-122, Cost Principles for Non-Profit Organizations.

OMB Circular A-133, Audits of Local Governments, and Non-Profit Organizations.

State Authorities

Mississippi Emergency Management Law, Mississippi Code of 1972, Title 33-15, as amended.
Other Applicable Mississippi laws refer to “Compendium of Legislation” Mississippi Administrative
Plan, Volume | to Mississippi Emergency Management Plan
Executive Order(s) of the Governor

o E.0.252, August 11, 1977; Relocation of State Government.

o E.0.573, March 3, 1987; Mississippi Emergency Response Commission.

o E.0.653, 1990, et. Seq.; Emergency Management Responsibilities.

o E.0.985, 2007; Mississippi State Hazard Mitigation Council
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2.0: The Planning Process

44CFR: §201.4(c) Plan Content. To be effective, the plan must include the following elements:

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.

Mitigation Planning is ...

Mitigation is any sustained action taken to reduce or eliminate long-term risk to life and property from a
hazard event. Mitigation planning is a process for states and communities to identify policies, activities, and
tools for implementing mitigation actions. The Mississippi Emergency Management Agency decided to
continue with the following four basic steps or phases in updating its plan:

+  Organization of resources;
+ Assessment of risks;
+  Development of a mitigation plan; and

* Implementation of the plan and monitoring progress.

In 2007, the State of Mississippi made a firm commitment to identify and organize its resources through the
Mississippi Hazard Mitigation Council. Established by Governor Haley Barbour under Executive Order 985,
the Council has played a very major part in steering the State’s mitigation strategy. The Council has served
the people of Mississippi by providing a platform from which an integrated statewide plan could be
developed to complete mitigation goals. The State continues to use this organization in the 2018 Hazard
Mitigation Plan Update. The Council has in fact identified 2 more members since its conception. The
members of the Council are further discussed in a later section of this document.

The Council is comprised of citizens who were jointly selected by MEMA'’s executive staff and Governor
Barbour based upon the skills, knowledge, and abilities necessary for:

» forging partnerships from among a broad range of groups,

> integrating existing plans and planning efforts,

» identifying and articulating needs to state and federal officials, and

» providing continuity in statewide planning that seeks to achieve a common goal.

Governor Phil Bryant continues this commitment to hazard mitigation through the Mississippi Hazard
Mitigation Council.




The State of Mississippi is diverse by nature and climate. From severe weather to wildfires and flooding to
unstable dams, Mississippians have faced their share of disasters throughout the years. The plan
developers began an assessment of risks by researching historical records and learning from past
hazardous events. This history has been used to assist in the assessing of today’s risks by using a Hazard
Ranking Worksheet. From this process, the past documented events were profiled and vulnerabilities
identified. The plan developers then projected estimated potential future losses.

The Hazard Ranking Worksheet operates like this: The probability of each hazard is determined by
assigning a level, from one to four, based on the likelihood of occurrence from historical data. The total
impact value includes the affected area, primary impact and secondary impact levels of each hazard.
These levels are then multiplied by an importance factor to obtain a score for each category. The
probability score is multiplied by the sum of the three impact categories to determine the total score for the
hazard. Based on this total score, the hazards were then separated into four categories based on the
hazard level they pose to the communities. Those four categories are:

> unlikely
» possible
» critical and
> highly likely

This backbone of information forms the bases for MEMA’s mitigation plan and helps to shape it in an
economically feasible and environmentally sound manner.

Each phase of MEMA'’s planning process in developing Mississippi’s Mitigation Plan is documented within
this report. Statewide hazard mitigation goals and objectives have been developed by the Hazard Mitigation
Council and presented to stakeholders, partnering agencies, and the general public for review and
comment. Details of this process are included within the next section.

In addition, state capabilities have been identified and assessments have been made concerning current
effectiveness. Alterations to existing plans based on the state’s capabilities have been identified and
analyzed and, if found deserving, have been included within the 2018 Hazard Mitigation Plan Update.
Finally, funding sources have been considered and where applicable, factored into the final document’s
operational procedures.

Upon adoption of this plan, Mississippi’s mitigation actions statewide will take on a more cohesive, stronger,
and more easily recognized existence. Existing local and regional hazard mitigation plans will continue to
move closer to statewide goals and objectives due to increased communications and understanding. Built
in milestones for reviewing and tweaking the plan will help to ensure that stakeholders and the general
public are afforded the opportunity for input. As the plan continually evolves, it will be altered to meet our
ever-changing environment. And while this plan is a good start, it is in fact the beginning of a more unified
and thus more effective and economically feasible strategy for saving lives and reducing future losses.




To help organize changes made from the 2013 to 2018 plan, a Table of Contents “Roadmap” for the 2013
to 2018 Update is provided in Appendix 7.2-A.
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2.2: Coordination with Federal and State Agencies and
Interested Groups in the Planning Process

44 CFR §201.4(b): Planning Process. An effective planning process is essential in developing and
maintaining a good plan. The mitigation planning process should include coordination with other
state agencies, appropriate federal agencies, and interested groups.

The State Hazard Mitigation Plan (the Plan) was prepared by the Mississippi Emergency Management
Agency’s (MEMA) Division of Mitigation Planning with assistance from numerous state agencies,
organizations, and concerned citizens.

Early in the update process, multi-level involvement was achieved by engaging mitigation specialists from
all areas of the state. MEMA chose this approach to achieve the most effective mitigation plan possible -
one that works in tandem with municipal, local, state, and federal entities.

Hazard Mitigation Council

Governor Haley Barbour, being highly supportive of the State’s mitigation strategies, executed Executive
Order # 985, creating the Mississippi Hazard Mitigation Council. Mississippi’s Hazard Mitigation Plan is a
living document, and has been reviewed and updated in quarterly meetings held by the Hazard Mitigation
Council since January 2007.

The Council is effective in guiding mitigation goals and objectives for the State of Mississippi. Appointees
to the council were carefully selected to provide representation from key state and local agencies capable
of contributing resources, implementing mitigation actions, and integrating mitigation planning efforts. It is
anticipated that the Hazard Mitigation Council will remain intact and continue to strengthen communications
and working relationships by coordinating mitigation efforts between all levels of governmental agencies,
academia, tribal agencies, private non-profit organizations, and the private sector for years to come. This in
turn bolsters development, supports on-going maintenance, and improves planning efforts. It is expected
that the Council will remain intact indefinitely and that it will continue to assist in:

*  creating a vision for addressing future needs

+ accurately and quickly responding to economic and environmental changes

+ regularly evaluating the success of the state hazard mitigation plan, and

+  providing necessary resources whenever possible for updating or changing goals and addressing
new laws and regulations

MEMA also established a well-rounded team of plan developers for the 2018 plan. Following the same
format of the 2013 team, plan developers included state employees and a consulting agency to serve as
plan developers for the 2018 Hazard Mitigation Plan. Through a series of workshops and meetings, many
public entities have been involved in the planning process, and the mitigation actions of many stakeholders,
emergency response organizations, and agencies have also been included in this plan. The State of
Mississippi is therefore transitioning from many individualized mitigation strategies to a statewide planning
effort.

Governor Barbour’s executive order is presented on the following pages.
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STATE OF MISSISSIPPI
Office of the Goverror

EXECUTIVE ORDER NO. 985

MISSISSIPPI HAZARD MITIGATION COUNCIL

WHEREAS, there are significant opportunities to save lives and reduce future losses
resulting from natural and human-caused hazards through hazard mitigation planning; and

WHERITAS, Public Law 106-390, known as the Disaster Mitigation Act of 2000 (DMA
2000), was signed into law by the President on October 10, 2000; and

WIHEREAS, the DMA 2000 provides funding for digaster relief and recovery, and reinforces
the importance of mitigation planning and disaster preparation; and

WHEREAS, the DMA 2000 establishes a pre-disaster hazard mitigation program and new
requirements for the national post-disaster IHazard Mitigation Grant Program (HMGP) and is
intended to facilitate cooperation between state and local authorities; and /

WHEREAS, Section 322 of the DIMA 2000 specifically addresses mitigation planning at the
state and local level, identifies hew requirements that allow HIMGP funds to be used for plannidig
activities, and increases the amount of HMGP funds available to states that have developed a
comprchensive, enhanced mitigation plan prior to a disaster; and

WHIERICAS, state governments have certain responsibilities for implementing Section 322
of the DMA 2000, including: preparing and submitting a standard or enhanced state mitigation plan;
reviewing and updating the state mitigation plan every three years; providing technical assistance and
training to local governments to assist them in applying for HMGP grants and in developing local
mitigation plans; and reviewing and approving local plans if the state is designated as managing
state and has an approved enhanced plan. '

WHEREAS, the Enhanced Hazard Mitigation Plan can reduce or eliminate long-term risk to
life and property from a hazard event; identify cost-effective and technically feasible mitigation
measures that will reduce losses from future disasters in an environmentally sound manner;
encourage long-term reduction of hazard vulnerability; build partnerships with sectors not previously
involved; protect critical community facilities, reduce exposure to liability, minimize community
disruption; facilitate funding priorities, especially following a disaster; and create more sustainable
communities.

WHEREAS, establishing a I'Mazard Mitigation Council is in the best interest of the State of
Mississippi:

NOW, THEREFORE, I, Haley Barbour, Governor of the State of Mississippi, by the
authority vested in me by the Constitution and the Laws of this State, do hereby:
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1. Direct that a Mississippi Hazard Mitigation Council (“Mitigation Council”) be
established and include representation from the following:

Governor’s Office;
Mississippi Emergency Management Agency;
Mississippi Department of Environmental Quality;
Mississippi Department of Finance and Administration;
Mississippi Department of Transportation;
Mississippi Department of Public Safety;
Mississippi Department of Marine Resources;
Mississippi Levee Board;
Mississippi Development Authority;
Mississippi State Department of Health;
Mississippi Department of Archives and History;
Mississippi Municipal League;

. Mississippi Association of Supervisors;
State Board for Community and Junior Colleges;
Mississippi State Department of Education; and
State Institutions of Higher Learning.

F"N

SR R G

2. Declare that the Executive Director of MEMA shall serve as the Chairperson of the
Mitigation Couneil.

3. Declare that MEMA’s Executive Director may, as chairperson of the Mitigation Council,
designate additional executive and non-executive branch personnel or quasi-
governmental and non-governmental personnel to assist the Mitigation Council as needed
for their expertise and counsel arises.

4, Declare that the Mitigation Council shall act as an advisory council in all matters related
to Mississippi’s Enhanced Hazard Mitigation Plan.

5. Require that the Mitigation Council review issues relating to the creation of Mississippi’s
Enhanced Hazard Mitigation Plan, as well as other mitigation efforts, as deemed
appropriate by MEMA in cooperation with the Federal Emergency Management Agency
(FEMA).

6. Direct that the Mitigation Council shall make recommendations for:

a. An overall strategy for the adoption and use of Mississippi’s Enhanced Hazard
Mitigation Plan;

b. Addressing potential technical, scientific, economic, securily, privacy, and other
issues related to the adoption of Mississippi’s Enhanced Hazard Mitigation Plan;

¢. Identifying existing mitigation information resources, including funding sources,
to support the development of Mississippi’s Enhanced Hazard Mitigation Plan;
and

d. Supporting continuing, educational efforts to promote development of a
population capable of being self-sustaining before, during and after a disaster
event.

7. Direct all Executive branch departments, agencies, boards, and commissions and any
other divisions of the Executive branch of state government, to fully cooperate with the
Mitigation Council and provide staff support and any other assistance as requested,
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8. Direct the Mitigation Council to meet periodically as needed to:

a. Review Mississippi’s Enhanced Hazard Mitigation Plan;
b. Review statewide hazard mitigation goals and objectives; and
¢. Review priorities for categories of hazard mitigation projects.

9, Authorize the Mitigation Council to seek grants from government or private sources to
achieve the goals and objectives set forth.

10, Deem that the Mitigation Council shall continue in existence until all of its obj ectives are
achieved, unless otherwise directed by a futute Executive Order.

IN TESTIMONY WHEREOT, | have hereunto set
my hand and caused the Great Seal of the State of
Mississippi to be affixed.

DONE at the Capitol in the City of Jackson, the 1 7th
day of May, in the year of our Lord two thousand
seven and of the Independence of the United States of
America, the two hundred and thirty-first.

ﬂWL

HALEY BARBOU
GOVERNOR
/
BY THE GOVERNOR:
-’ﬁ \ ,
5 : /."‘
SECRETARY OF STATE

¥
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Members of the Hazard Mitigation Council and the agencies and/or associations they represent are
indicated in table 2.2.1.

Table 2.2.1
Mississippi’s Hazard Mitigation Council

Agenc Representative

Office of the Governor Governor

Mississippi Emergency Management Agency (MEMA) Executive Director
Mississippi Department of Environmental Quality (MDEQ) Executive Director
Mississippi Department of Finance and Administration (DFA) Executive Director
Mississippi Department of Transportation (MDOT) Executive Director

Mississippi Department of Public Safety

Mississippi Department of Marine Resources (DMR)

Mississippi Levee Board

Mississippi Development Authority (MDA)
Mississippi State Department of Health
Mississippi Department of Archives and History
State Board for Community and Junior Colleges
Mississippi State Department of Education
State Institutions of Higher Learning (IHL)
Mississippi Municipal League (MML)
Mississippi Association of Supervisors (MAS)
Mississippi Department of Human Services
Mississippi Forestry Commission

Commissioner
Executive Director
Executive Director
Executive Director
State Health Officer
Executive Director
Executive Director
Executive Director
Executive Director
Executive Director
Executive Director
Executive Director
Executive Director

Team Approach

Alongside the Council, the planning team for the Mississippi 2018 Update consisted of Witt O'Brien’s
planners, GISIHAZUS-MH specialist, data visualization specialist, MEMA Executive staff, and mitigation
planners.

In this 2018 State Plan update, mitigation planners compiled the 34 FEMA approved local plans that cover
the entire State of Mississippi and provided to the contractor. Results from 34 local mitigation plans, council
meetings, and updated risk assessment were compiled to reflect natural hazard occurrences and risks.

On January 31, 2018, the kick-off/advisory committee meeting was held. Witt O’Brien and the Hazard
Mitigation Council discussed the process of updating the State plan. A hazard identification exercise was
conducted where hazards being profiled were ranked as well as a review of the process for HIRA and
determination of hazard ranking methodology.

The Hazard Mitigation Council and Witt O’Brien convened for a second meeting on March 8, 2018 at 10:00
a.m. A hazard identification and risk assessment (HIRA) presentation was conducted by Witt O’Brien.
MEMA Mitigation Planning Division issued the mission statement, goals, objectives, and state capabilities
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from the 2013 plan for the Council to review for update. The Council determined that the mission statement
would be updated and that one objective would be added to goal 1; however, the goals would remain the
same for the 2018 Mitigation Plan Update.

Additionally, mitigation programs, table of mitigation actions, and funding sources were reviewed for
update. Changes in state capabilities were reported. These reports are included in Section 4.2 of this
document. From 2007 until now, members of the Council have continually updated project profiles and
project information for their agencies over the 3 to 5-year period between plan updates. During the second
meeting, March 8, 2018, the Council was issued the state plan survey, which addresses local capabilities
and ways to be better prepared for and respond to natural disasters. The Council was asked to place the
survey on their agency webpage to assist in getting responses from the general public.

Billy Patrick, Mitigation Planning Bureau Director, with Planners Carolyn McKinney and Frank Hill discusses updating project profiles during HM
Council conference call 12/15/2017.

During plan development, experts from various private, state and local entities statewide, as well as
representatives from the Federal Emergency Management Agency (FEMA), were given the opportunity to
participate in the planning process to increase integration with ongoing state hazard mitigation planning
efforts. MEMA solicited participation from industry associations and volunteer agencies, as well as
mitigation planners and specialists representing all levels of governments and numerous specialized areas.
Table 2.3.2.1 lists the organization representatives. A status report of 2013 mitigation actions and local
mitigation action analysis was provided along with educational materials. The purpose was to stimulate
open discussion for updating existing mitigation actions, identifying lead agencies that might take
ownership of particular actions, prioritizing the actions, and then developing a draft strategy for maintaining
identified actions.

Communication - The Key to a Cohesive Plan

An intranet site was created on MEMA'’s mitigation management site, MitigationMS.org for managing and
updating information concerning mitigation planning activities. Participants (including the Hazard Mitigation
Council, individuals with technical expertise, and the plan developers) that have mitigation projects can
access and update their project profiles on this site. This has been a tremendous asset to the project
managers and has continued throughout the 2018 Mississippi Hazard Mitigation Plan Update.
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With the quarterly meetings and a Summary of the Hazard Mitigation Council Meetings going out to all
members, Council Members, Project Managers and stakeholders were kept informed on State Plan
Developments. The Hazard Mitigation Council has agreed that future meetings will be held semiannually.

MitigationM 8.org - Table of Mitigation Actions

MitigationMS.org | Welcome, Billy Patrick [ Settings | Help | Logout | Saferoom Application | HMGP Resources | Contact
My Home Projects Safe Rooms Requests Payments Mitigation Plan = Reports | | Q
Table of Mitigation Actions »
[: Filter | Clear | Advanced « Export - & New Project
Type Strategy Name Agency Cost Funding Completion Priority
& 1 Dam Prevention Permitting New Dams and Regulatory | \peq §150,000.00 Budget  Annual H
Safety Compliance
Map Modemization: New Firm
x 1 Flood Prevention Adoption by Communities MEMA $20,000.00 CAP 201 H
a 1 Tomado Technicel Implement Wind Retrofit Projects MEMA $7,00000 Budget | Annual m
Assistance § 9
Technical Review and Update HAZUS-MH Data
X 1 Earthquake Aaslstance Base MEMA $70,000.00 HMGP 2010 H
o 1 Widfire Prevention Flrewlse Program Workshops MFC $100,000.00 USFS Annual H
Q 2 Widfire Prevention Community Wildfire Protection Flans MFC $240,000.00 USFS Annual H
Technical HAZUS-MH Project Implementation
e} 2 Earthquake Assistance for Local Initiatives MEMA $10,000,000.00 HMGP 2017 H
Winter Technical
(e} 2 Stam Assistonce Public Education and Outreach MEMA $7,00000 Budget Annual H
Q 2 g:;:\y Prevention Public Education and Outreach MDEQ $10,000.00 NDSP Annual H
Multi- Qutreach and
& 2 oo Pt HMA Grant Application Training MEMA $7.000.00  Budget Annual H

Siagatoud S org < Propect Melle Mopow Rgart

Project Profile/Progress Report

l ] Fde Ouer Awrons » Ppor o -

s

X " e Foed Yoe Nepor! IR Covgleteiarasce et Notwal 1) Apphcart St raamor
(L MOFA Proec Profie Repont 10 Coogleiplpmance meantar . Norwmgl 1) Apphaart Scbawsacn
R TP A, Paect Frofe fepont 88 Comgleiolrnance Pverder . Normdl 1) Applotrt Subamiasen
2 S MOIFA Propec Profie Report 88 Congletpdwrance meantar . Normal 1) Apphaart Ssbmiaacn
X 18 e Pond Profe Nepont B CovgmitArtards ety NOrm 1) Agphaiet Submvason
2 L MOFA Sec Profe Qepon 8T | Covplennnancs Mwerear Norwal 1) Apphcart Ssbavaaon
R wiva oec Irofe Mepon! KU Copttel ReyOM Wisse v 1 Agpecert bdraeo
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Public Participation Outreach Efforts

Plan developers involved various hazard mitigation stakeholders in the planning process by attending
various Mississippi based conferences and providing information and accepting comments for use in the
development of the 2018 Hazard Mitigation Plan. Conferences attended and objectives of each are listed in
Table 2.2.2.

Table 2.2.2
Public Outreach
Conference/Activity 22 L Purpose
2018
MS Partners in Mav 7-10 Present purpose and need for updating MS’s Hazard
Preparedness ay | Mitigation Plan and invite participation through MEMA
Biloxi, MS
Conference booth
MS Civil Defense Mav 8 Present purpose and need for updating MS’s Hazard
Emergency ay ¢ Mitigation Plan and invite participation through MEMA
Biloxi, MS
Management Assoc. booth
Association of Mav 22-Mav 24 Present purpose and need for updating MS’s Hazard
Floodplain Managers y y Mitigation Plan and invite participation through MEMA
Natchez, MS
of MS booth
- e Present purpose and need for updating MS’s Hazard
Building Association  June 3-8 e o L
of MS Bay St. Louis, MS Mitigation Plan and invite participation through MEMA
booth
MS Association of June 11-Present MEMA'’s Mitigation Survey is placed on the MAS
Supervisors Jackson, MS website for outreach and feedback.

Mississippi Municipal = June 15 - Present MEMA'’s Mitigation Survey is placed on the MML

League Jackson, MS website for outreach and feedback.
II\EII|SS|SS|pp| May 14 - Present Hazard Mitigation Plan placed on the MEMA Web-
mergency

Pearl, MS site for review and comment.
Management Agency

A survey designed to provide plan developers with information concerning hazard mitigation issues from
the local perspective was made available at each conference. A copy of the survey is located in Appendix
7.2-C and the survey results are tabulated in section 4.3 of this report.

Another measurable result of open communication and outreach efforts with the above-mentioned
associations was realization of written support of MEMA's efforts to develop a comprehensive statewide
plan. The Public Works Association - Mississippi Chapter, the Mississippi Municipal League, and the
Association of Floodplain Managers of Mississippi all adopted resolutions supporting the planning effort.
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Because of the successes noted from reaching out to governmental associations, plan developers used the
same strategy in 2018 to engage businesses, as well as non-profit and professional associations. Emails
explaining the purpose and need of the mitigation plan and inviting participation in the process were sent to
every business association listed for the State of Mississippi, as well as the 2018 president of Mississippi
Voluntary Organizations Active in Disasters (VOAD), who in turn forwarded it statewide to his constituency.

By capitalizing on the name recognition and trust generated by business leaders who partnered with
MEMA, the agency’s message was received much more readily by the business community. Thus,
readership and response to emailed information tended to be higher and educational benefits, as well as
increased participation in plan development. Individuals within the business community were asked to
participate by submitting comments to MEMA concerning the goals of the statewide comprehensive
mitigation plan.

In addition to an increase in participation from the business community, MEMA also reached out to VOAD
leaders of the state. Members of the Red Cross, the United Way and the Salvation Army were notified to
review and comment on the goals and objectives of the updated plan.

While many of Mississippi’s state agencies were invited to join the Mississippi Hazard Mitigation Council,
others that typically had never been personally invited to develop mitigation planning strategies were sent
letters from MEMA Executive Director Lee Smithson urging participation. It is hoped that this contact will
strengthen understanding and future partnership opportunities.

In addition to open invitations to participate in the planning process, plan developers met with the following
statewide agencies and or organizations to review their mitigation plans and coordinate state- wide
activities. These outreach efforts included meetings with the following:

» Mississippi’'s Planning and Development Districts
The Mississippi Department of Environmental Quality
The United States Army Corps of Engineers

The Center for Community Earthquake and Preparedness

Y V V V

United States Geological Survey

» National Weather Service

Continuing the practice began in 2007, plan developers for the 2018 update sought to work more closely
with federal agencies in the planning process. Input and guidance was particularly sought from the Federal
Emergency Management Agency (FEMA) — Region IV employees. FEMA responded by directing plan
developers to various written materials available through the internet and provided input through one-on-
one conversations, e-mails and letters. A complete list of federal agencies that plan developers consulted is
found in section 2.3, in Table 2.3.2.1.
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MEMA Planning Staff have met with representatives of the Mississippi Band of Choctaw Indians (the Tribe)
in Choctaw, Miss., and in Pearl MS on several occasions to discuss mitigation projects. The Tribe now has
its own FEMA approved hazard mitigation plan.

Currently, the Tribe has a statutory framework (known as Ordinance 50) that
» Establishes the emergency management team of Directors of the Fire Department, Police
Department, the Health Department and facilities;
» provides equipment for facility buildings in each community designated as shelters (includes
generators);
» significantly improves communications; and
» provides for a draft risk analysis.

Tribal mitigation activities resulting from review and evaluation of events during and after Hurricane Katrina
are either in the works or completed. They include:

» increased training opportunities;

» increased purchases of emergency related equipment;

» improved ‘on the ground’ communications for effective contact of firstresponders;

» recent acquisition of communication equipment that has been installed in all faculty buildings
(radios); and

» evaluation of policies for addressing staff burnout, which will likely be implemented.

Individuals participated in the public involvement process via the internet.
Information for review and comment were sent electronically for further
dissemination statewide to the Mississippi Manufacturers Association, the
Mississippi Department of Environmental Quality, the MS Department of
Transportation, and the Mississippi Association of Supervisors, thus
providing easy access for large segments of the population. Individuals
that responded proved to be very interested and expressed a desire to participate in the current process as
well as future planning efforts.

Other than educational information about hazard mitigation planning, the mitigation strategy mission
statement developed jointly by the Hazard Mitigation Council and specialists statewide was made available.
The mission statement listed proposed goals and action steps for hazard mitigation and was available for
review and comment. The public was invited to rank the proposed goals to provide suggestions for new or
amended action steps. Over 100 participated in this public involvement process. Information received is
tallied on the subsequent page.
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The second opportunity for the public to comment will be available prior to plan adoption as per FEMA
requirement. Participants will be given the opportunity to comment and give feedback on the plan. Visitors
will be invited to make suggestions and write questions on provided comment sheets. This type of public
participation allows visitors to physically take part in the development process. Appendix 7.2-D contains a
list of volunteer organizations and individuals who participated in the 2018 plan update.
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Mission: To develop and maintain a disaster-resilient, sustainable Mississippi through perpetual

,«’”\

\ MISSISSIPPI EMERGENCY MANAGEMENT AGENCY

planning and review of a comprehensive statewide mitigation strategy.

| High Medium Low |
The percentage indicates the importance of the objective per response
Goal 1 — Minimize loss of life, injury, and damage to property, the economy, and the environment from natural
hazards
Objective 1.1 Protect critical facilities, infrastructure, and systems 100% 0% 0%
Objective 1.2 Reduce the number of at-risk and repetitive loss/SRL properties 86% 14% 0%
Objective 1.3 Reduce potential damage to future buildings and infrastructure 100% 0% 0%
Objective 1.4  Develop and maintain hazards-related research, modeling, data, and analysis 71% 299, 0%
to support program and project implementation ° ’ °
Objective 1.5  Identify needs and appropriate projects from post disaster damage 71% 149% 149%
assessments
Objective 1.6 Presgrve, create, and restore natural systems to serve as natural mitigation 429% 14% 149%
functions
Objective 1.7 Protect historic and cultural resources 71% 57% 0%
Objective 1.8  Provide state and local agencies with a statewide communications network
with an Interoperable, highly reliable, fast access, public safety-grade 0 0 0
o . 43% 29% 0%
communication system for use during events that threaten the health and
welfare of the citizens of Mississippi.
Objective 1.9 Promote State identified mitigation initiatives, such as saferooms, storm 0 0 0
. 57% 43% 14%
shelters, and severe weather warning systems.
Goal 2 - Build and enhance local mitigation capabilities
Objective 2.1 Support and provide guidance for local hazard mitigation planning and projects 57% 0% 42%
Objective 2.2 Encourage the adoption, improvement, and enforcement of local codes, ordinances, 579% 429 0%
and land use planning o ¢ ¢
Objective 2.3 Provide and promote technical assistance and training to local governments 71% 29% 0%
Objective 2.4  Identify and provide financial incentives and funding opportunities 71% 29% 0%
Goal 3 — Improve public education and awareness
Objective 3.1 Develop and improve outreach programs and materials to increase awareness to the 0 o o
; : . o 57% 14% 29%
public and private sector about risk and mitigation in Mississippi
Objective 3.2 Promote and utilize existing hazard mitigation education programs from state, federal 579 0% 439,
and nonprofit sources o ¢ °
Objective 3.3  Develop tailored outreach strategies for vulnerable populations, such as tourists,
disabled persons, children and the elderly, non-English speakers, and low-income 57% 43% 0%
residents
Goal 4 — Sustain and enhance a coordinated state mitigation program
Objective 41 Strengthen coordination, communication, capabilities, and partnerships with levels of 579 149, 299
government, the private sector, and nonprofit organizations. o ¢ °
Objective 4.2 Institutionalize hazard mitigation as integrated state policy 5% 42% 0%
Objective 4.3  Implement, monitor, and assess the effectiveness of the mitigation strategy and 57% 149, 29%
promote successes
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2.3: Integration with Other Planning Efforts, Programs and
Initiatives

44 CFR §201.4(b): The Plan must discuss how the planning process was integrated to the extent
possible with other ongoing state planning efforts, as well as other FEMA mitigation programs and
initiatives.

As jurisdictions have realized a limited amount of resources, integration of programs, goals, and resources
have become ever more necessary. From the initial 2004 Hazard Mitigation Plan to the 2007 Mitigation Plan
until now, integration of programs and resources have significantly increased among local, state, and
federal entities in the State of Mississippi. In addition to oversight of Hazard Mitigation Assistance,
floodplain management, the Earthquake Program, and mitigation planning programs, MEMA follows and
includes Mississippi Statutes in the hazard risk plans of the state departments of Public Safety,
Development Authority, Transportation, Insurance, Corrections, Environmental Quality, Health, Human
Services, Wildlife, Fisheries and Parks, the Office of Administration, Education, and the Public Service
Commission. MEMA accomplishes many mitigation projects through collaboration. The Mississippi
Development Authority partners with MEMA in joint funding of flood acquisition and drainage projects, and
in storm shelter/saferoom projects. The Office of Geology in the Department of Environmental Quality and
MEMA also partner in the NFIP Risk Map Program, while the Department of Transportation and MEMA
partner in highway and bridge development to ensure the floodplain management component is addressed.

Multi-jurisdictional and local mitigation plans comprise another part of the program. As such, the
development process for the state plan takes into consideration the mitigation goals and objectives
identified therein. MEMA routinely works with numerous state and federal agencies on various issues, to
include partnering with the Mississippi Development Authority; the American Red Cross for emergency
sheltering; Department of Environmental Quality, Dam Safety Division on issues of high hazard dams;
Mississippi Departments of Transportation and Public Safety on emergency evacuation issues; and the
Mississippi Department of Homeland Security on all threats to the citizens of this state. MEMA extends an
open-door policy to federal and state agencies, regional planning and development districts, and local
governments to build stronger, more cohesive mitigation efforts whenever possible.

2.3.1 Integration of Local Plans

MEMA is the primary state coordinating agency for all local emergency operation plans and hazard
mitigation plans. The Mitigation Planning Division has the primary responsibility of working with regional
and local governments in developing, reviewing, and updating multi-jurisdictional and local hazard
mitigation plans. The Preparedness Plans Bureau has the primary responsibility of working with local
governments in developing, reviewing, and updating local emergency operation plans.

As part of the state mitigation planning initiative, multi-jurisdictional and local mitigation plans are being
developed in conjunction with counties and regions. These multi-jurisdictional plans address the mitigation
issues and initiatives for unincorporated and incorporated jurisdictions. This helps ensure as many
jurisdictions as possible remain involved in the mitigation planning process. The local hazard mitigation
Plan is normally a separate, stand-alone plan that represents a county or region. Any jurisdiction within a
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county may prepare a mitigation plan specific to that jurisdiction and separate from the county or regional
mitigation plan.

All 82 counties in the state have a Comprehensive Emergency Management Plan (CEMP) in place. These
plans are scheduled for review and/or update by MEMA every five years. In addition, approximately 15
incorporated cities maintain separate CEMPs. These plans are included in the five-year MEMA review/
update process.

The local governments, the Mississippi Planning and Development Districts (PDD), and consultants are
using the information contained in the State Hazard Mitigation Plan to develop multi-jurisdictional and local
hazard mitigation plans. As the local hazard mitigation plans are developed, the information provided
through those planning efforts will be available to MEMA for incorporation into the State Hazard Mitigation
Plan. This cooperative effort contributes to the continuous improvement of all the plans as they are
reviewed and updated every five years.

2.3.2 Integrating Planning Information with Other Mitigation
Partners

MEMA's efforts to identify and engage mitigation partners continue to increase. New efforts include
engaging traditional partners through unique public involvement outreach efforts. For example, to assist the
Mississippi Hazard Mitigation Council, MEMA invited mitigation planners/specialists from local, state, and
federal agencies, as well as the private sector, to participate in the State Hazard Mitigation Plan Update.
Participants could go online and review and comment on the hazard mitigation plan. Table 2.3.2.1 lists
those agencies/associations invited to participate in the development of the 2018 Standard Mitigation Plan.

Table 2.3.2.1
Name Title Organization
Tammie Ballard President Association of Floodplain Managers of
Mississippi
Bill Carrigee President Building Officials Association of Mississippi
James M. Director Central United States Earthquake Consortium
Wilkinson
Brandon Bolinski Hurricane Program Manager, Region IV Federal Emergency Management Agency
Jason Hunter Floodplain Management and Insurance Federal Emergency Management Agency
Branch Chief, Region IV
Jesse Munoz Mitigation Division Director, Region IV Federal Emergency Management Agency
Jackie Bell Chief Financial Officer Federal Emergency Management Agency
Edwardine Marrone = RIV Acting Planning Lead Federal Emergency Management Agency
Herbert Earthquake Program Manager, Region IV Federal Emergency Management Agency,
Longenecker
Brian Adam Director Hancock County Emergency Management
Rupert Lacy Deputy Director Harrison County Emergency Management
and Homeland Security Agency
Earl Etheridge Director Jackson County Emergency Management
David Dockery il State Geologist and Director, Office of Mississippi Department of Environmental
Geology Quality
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Steve Champlin Geospatial Resources Division Mississippi Department of Environmental

Director/Flood Mapping Quality
Dusty Myers Chief of the Dam Safety Division Mississippi Department of Environmental
Quality
Austin Hurricane Program Manager Mississippi Emergency Management Agency
Cunningham
Stacy Ricks NFIP State Coordinator Mississippi Emergency Management Agency
George Humphreys Hazard Mitigation Grants/Plans Bureau Mississippi Emergency Management Agency
Director
Susan Hardy Earthquake Program Manager Mississippi Emergency Management Agency
John Cox Operations Bureau Director, Office of Mississippi Emergency Management Agency
Response
Bobby Storey Emergency Management Director DeSoto County
Dennis Dauterive Director of Conservation Education/Public = Mississippi Forestry Commission
Outreach
Stephen Wilkinson ~ Warning Coordinator Meteorologist, National Weather Service
Weather Office
Homer Wilkes State Conservationist Natural Resource Conservation Service
Trent Baldwin Project Chief, P.E. United States Geology Survey
Chris L. Mullen Professional Engineer, Associate University of Mississippi
Professor, Department of Civil
Engineering
Greg Easson MS Mineral Resources Institute University of Mississippi
K Van Wilson Hydrologist, P.E. US Army Corps of Engineers, Lower

Mississippi-Gulf

MEMA'’s participation in the Mississippi Civil Defense/Emergency Management Association (MCDEMA) is
another strong indication of the state’s commitment to integrate statewide planning initiatives with local
efforts. MCDEMA was originally organized by local Civil Defense Directors on May 21, 1961 to seek
legislation and additional funding for local programs. Over the years, MCDEMA has continued to grow. A
new initiative, which began in 2006, is a partnership between MEMA and MCDEMA to engage emergency
management professionals in Alabama in the first Bi-State Hurricane Conference. The MS-AL Bi-State
Hurricane Conference proved to be highly successful and had its second meeting in Mobile, Ala., in May
2008. Another meeting followed on April 27-29, 2009 at the MS Coast Civic Center (Coliseum) in Biloxi,
MS. In 2010, the meeting was held in the River Room Conference Center in Flowood, MS on June 10-11.
In 2012, the Hurricane Conference involved three states, MS, AL and Louisiana and was held on the MS
Gulf Coast. The Central Gulf Coast Hurricane Conference was held June 23-24, 2015 in Mobile, Alabama
with Mississippi and Alabama participating.

Today, MEMA and MCDEMA enjoy close working relationships which expand educational, communication,
and partnership opportunities with concerned organizations at all levels of government. The association
also actively promotes the sharing of information through training activities and meetings. This year,
MCDEMA along with the State Department of Health, MS Emergency Management Agency, MS Hospital
Association, Mississippi Department of Transportation, Mississippi Department of Environmental Quality,
Department of Public Safety, Mississippi Office of Homeland Security, and the Mississippi Commission for
Volunteer Services presented at the ‘Partners in Preparedness Summit” 2018 at the Imperial Palace, Biloxi,
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MS. This summit gave professionals involved with all aspects of emergency preparedness and response
the opportunity to network with vendors and peers throughout the state. Attendance at this summit
represents all areas of the emergency management and healthcare professions, state and local emergency
management directors, public health officials, EMS, hospital, fire and law enforcement representatives,
volunteer organizations, and local governmental agencies. Approximately 500+ participants attended.

\ MISSISSIPPI EMERGENCY MANAGEMENT AGENCY
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Host agencies in the Partners in Preparedness Summit May 2018

Educational opportunities included (but were not limited to) sessions on the following:

* Incident Command System

+ Advanced Casualty Management

+ Developing Facility Emergency Ops Plans Based on Hazard Vulnerability Assmts.
+ Statewide Emergency Response and the Possible Impacts

* Lessons learned: 2017 Hurricane Season

* NWS - 2018 Hurricane Season

The MCDEMA has proven to be very effective in reaching stated goals, and it is anticipated, the annual
conferences will continue into the foreseeable future.

In addition to working with FEMA in all aspects of hazard mitigation projects and plans, MEMA has worked
with many planners to integrate mitigation steps into projects and plans. The Corp of Engineers, Natural
Resource Conservation Service, and Economic Development Administration partnered with Leflore County,
MEMA, FEMA, the Mississippi Development Authority, Central Mississippi Planning and Development
District and the Greenwood/Leflore Economic Development Association to develop a storm water drainage
plan and project that saved the major industry in this region. This achievement is significant in that it
employs over 700 citizens within a 12-county area.
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Some 330 Mississippi communities participate in the National Flood Insurance Program (NFIP) and 32
participate in the Community Rating System (CRS). All of these floodplain management activities are
supported by the Association of State Floodplain Managers, the Building Officials Association of
Mississippi, and the AFMM. The USCOE assists the state and local communities in establishing base flood
elevations in areas that have not been studied.

The Mississippi Development Authority’s (MDA) Community Development Block Grant Program (CDBG)
has complemented the MEMA buyout program by removing homes and businesses from flood hazard
areas throughout the state. Many local communities are unable to provide the non-Federal cost share. By
working together, MEMA and MDA are assisting local communities in addressing flood risk areas and
improving housing stock. The Mississippi Department of Environmental Quality has worked with MEMA on
endangered species and fish and wildlife management issues associated with flood buyouts and water
management and conservation questions. The Mississippi Department of Archives and History works with
MEMA concerning the National Environmental Policy Act as it relates to historic issues.

The Mississippi Department of Insurance supports MEMA in promoting flood and earthquake insurance,
preparedness, response, and mitigation issues and plans. The Mississippi Department of Environmental
Quality (MDEQ) has worked with MEMA on flood buyouts, hazardous material planning, earthquake
mitigation, and dam safety plans and issues. The Mississippi Department of Transportation, the US
Department of Transportation, and the Federal Highway Administration have worked with MEMA on flood
buyouts, open space restriction issues, and earthquake planning and bridge retrofits. In addition to the state
and federal transportation agencies, the US Geological Survey, the Central US Earthquake Consortium
(CUSEC), MDEQ, the Mississippi Department of Insurance, the American Society of Civil Engineers
(ASCE), the Mississippi Society of Professional Engineers, the University of Mississippi Center for
Community Earthquake Preparedness, the University of Memphis Center for Earthquake Research and
Information (CERI), and the Earthquake Engineering Research Institute, New Madrid Chapter, work with
MEMA on earthquake mitigation, including retrofits, public education, soil mapping, and seismic studies.
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The National Weather Service (NWS), Mississippi
Civil Defense and Emergency Management
Association (MCDEMA), and MEMA support the
NWS StormReady Program in Mississippi with 31
counties, 15 communities, 7 universities, and 4
government sites, as well as the many mitigation
measures included in that program and its plans
(Figure 2.3.2.1). The State of Mississippi offered a
safe room program called “A Safe Place to Go”
encouraging homeowners to construct individual
safe rooms at their residence. More than 6,200 safe
rooms were installed. This program is no longer
active due to funding availability. The State also
provided funding for FEMA 361 and community safe
rooms. MEMA has supported efforts to reduce
injuries, fatalities and damages from severe weather
events by funding weather radios to local schools
and call-down systems to local governments for
distribution to areas of high population
concentrations such as schools, industries, and
hospitals. MEMA'’s Statewide Coordinator has
worked for years to educate local, state, and
national voluntary organizations through the
Disaster Recovery Partnership and Volunteer
Organizations Active in Disaster (VOAD),
concerning the importance of mitigation.
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StormReady Counties

Adams
Attala
Bolivar
Claiborne
Clark
Clay
Copiah
Desoto
Forrest
Grenada

Hinds
Jackson

Jones
Lafayette

Lamar

Lauderdale
Leake
Lowndes
Marion
Neshoba
Newton
Oktibbeha
Pearl River
Rankin
Smith
Stone
Tallahatchie
Tippah
Tunica
Warren

Yazoo

StormReady Communities

Brandon Richland
Clinton Senatobia
Columbia Waveland
Hattiesburg

Jackson

Louisville

Madison

Magee

Mendenhall

Oxford

Pelahatchie
Prentiss

StormReady Universities

University of MS

Alcorn State
University

Jackson State
University

Meridian Community
College

University of MS Med

Center University of Southern
Mississippi State MS

University

StormReady Government Sites

John C. Stennis
Space Center
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2.3.3 Mitigation Programs and Measures

The following is a synopsis of the State, FEMA, and other program initiatives that are integrated into the
Standard Mitigation Plan and will be utilized in the accomplishment of the strategies developed in this plan
and local mitigation plans. The State will manage and administer FEMA funding in accordance with
applicable Federal statutes and regulations. New programs and initiatives will be added to this ongoing list
in subsequent updates in compliance with 44 CFR 13.11(d).

44 CFR 13.11(d): State Plans. Amendments. A state will amend a plan whenever necessary to
reflect: (1) New or revised federal statutes or regulations or (2) a material change in any state law,
organization, policy, or state agency operations. The state will obtain approval for the amendment
and its effective date but need submit for approval only the amended portions of the plan.

During February of 1994, MEMA partnered with the Center for Community Earthquake Preparedness
(CCEP) at the University of Mississippi to gain a more solid understanding of earthquake effects on
structures. The final report, titled Evaluation of Earthquake Effects on Selected Structures and Utilities at
the University of Mississippi: A Mitigation Model for Universities, was produced in October of 1999. This
project was designed to determine responses of selected buildings and facilities to regional seismic activity
at or near moment-magnitudes of four, six, and eight; identify potential mitigation that would minimize loss
of lives during a regional seismic event; identify sites of potentially severe property damage resulting from a
regional seismic event; increase the pool of technical experts capable of performing earthquake
evaluations; establish general recommendations for earthquake hazards mitigation; and keep the issue of
potential consequences of seismic activity before the public and the University of Mississippi administration.
As a result of the partnership developed during this time, MEMA continues to work closely with CCEP to
develop a profile on earthquakes in Mississippi, identifying the risk from regional earthquakes, assessing
the vulnerability of regional earthquakes using HAZUS-MH, and identifying potential mitigation actions that
could be implemented to mitigate the effects of earthquakes on the state. The partnership between MEMA
and the CCEP will continue, and information from both entities will be mutually integrated to benefit the
state’s efforts to mitigate potential risks posed by the seismic hazards in Mississippi.

MEMA is also a participant in the New Madrid Seismic Zone Catastrophic Response Planning Project.
Partners in this effort include the following:

» DHS/FEMA Headquarters (Response, Recovery, Mitigation, Private Sector, Critical Infrastructure,
etc.)

* FEMA Regions IV, V, VI, VII

»  Other federal agencies including USDOT, USGS, DHHS, DoD, and others

* CUSEC member states: AL, AR, IL, IN, KY, MS, MO, TN

* NORTHCOM

* Local governments
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» Business, industry, and voluntary organizations
» Catastrophic planning personnel assigned to support each participating FEMA region and state
» MAE Center, Sandia National Lab, George Washington University (ICDRM)

The mission of the Project is to increase national readiness for a catastrophic earthquake in the New
Madrid Seismic Zone (NMSZ). Specifically, this will be accomplished by developing a series of annexes or
supplements to existing base plans for response and recovery to a series of major earthquakes in the
NMSZ and integrating them into a single document with federal, regional, tribal, state, and local
components. Additionally, the mission is to identify any issues that cannot be resolved based on current
capabilities and to propose recommended courses of action for decision makers involved in the Project

Authorized to provide local match for the Hazard Mitigation Grant Program (HMGP), the Mississippi
Development Authority is the grant recipient of the Community Development Block Grant (CDBG) funds on
behalf of the State of Mississippi. The United States Congress allocated some $2 billion of CDBG funding
for water, wastewater, electrical, homeowner grants, planning, and downtown revitalization. In some cases,
CDBG funds can be used as part of the local share for HMGP, provided that the law does not preclude
them.

The CDBG funds for homeowner grants were used to elevate homes that are now in new flood zones, as
well as to upgrade homes to the new International Building Codes. Also, the funds will be used to buy-out
property and thus hopefully change the use of the property from residential to green space and commercial
uses.

The state and each county within the state (82 in all) to include the MS Band of Choctaw Indians have a
Comprehensive Emergency Management Plan (CEMP). The plan serves as the operations and
administrative guide for disaster preparedness, response, and recovery efforts. Select mitigation strategies
such as employment of saferoom/storm shelters, evaluation and retrofitting of critical facilities, and public
alert warning systems are a part of the CEMP.

The state plan and all county plans have been or are in the process of being updated by utilizing post-
Katrina lessons learned, as well as incorporation of the guidelines contained in the National Response
Framework.

The Consolidated Plan for Housing and Community Development (CPHCD) is a requirement of the US
Department of Housing and Urban Development (HUD) that consolidates the planning and application
aspects of the Community Development Block Grant, Emergency Shelter Program, Home Investment
Partnerships, and Housing Opportunities for Persons with AIDS formula programs. The CPHCD is a
comprehensive planning document that identifies the state’s overall needs for affordable and supportive
housing and community development. In addition, the plan outlines a strategy to address those needs. The
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CPHCD development process represents an opportunity to involve citizens and community groups in the
process of assessing the state’s overall housing and community development needs, establishing strategic
priorities, and developing a plan to meet the state’s identified housing and community development goals.
The CPHCD is updated on a five-year cycle with action plans being developed annually. Identified hazard
areas and information on vulnerable populations and structures identified within the mitigation plan will be
integrated into the CPHCD to ensure that action plans developed to meet housing and community
development needs are reflective of the mitigation goals identified within the mitigation plan.

The EMPG provides funding for state and local emergency management programs to include the Natural
Hazards Program and the State Hazard Mitigation Program. The EMPG is the backbone for funding local
emergency management capability. Because of increased EMPG funding, all 82 counties now have active
emergency management programs.

The State of Mississippi Forestry Commission (MFC) has responsibilities for firefighting (ESF4) duties
during and following a disaster. MFC completed its initial Disaster Hazard Mitigation and Preparedness
Plan (DHMPP), and is in the process of updating it. This plan will continue to provide specific information on
preparedness resources and activities as ESF4 relates to hurricanes and wildfires. Additionally, the plan will
provide detailed information on mitigation activities MFC will undertake to reduce the level of vulnerability to
wildfire for the State of Mississippi.

This FEMA program is administered/enforced by the Mississippi Department of Environmental Quality.
Strategies for expanding dam safety are discussed in Section 4.4. Additional information on dam safety and
relevant issues will be discussed in subsequent updates of the State of Mississippi’s Standard Mitigation
Plan.

In 2008, the Federal Emergency Management Agency grouped together its grant programs and their
requirements to form the Hazard Mitigation Assistance Program. HMA consist of the following programs:

+ Hazard Mitigation Grant Program (HMPG)
+ Pre-Disaster Mitigation (PDM)
* Flood Mitigation Assistance (FMA)

This FEMA funded program serves as the main post-disaster mitigation utilized by the State of Mississippi.
The following initiatives have been selected as high priority projects for current and future funding.

Retrofit of Critical Facilities — It is the intent of the Mitigation Bureau to assign a high priority to the
retrofitting of critical facilities identified in state and local mitigation plans. Wind and flood events have
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proven to have the highest history of damage, although earthquake vulnerability analysis has identified
cost-effective measures for both structural and non-structural mitigation.

Planning - It has long been the policy of the Mitigation Bureau to assign funding priority to those
communities that have identified eligible mitigation projects through a planning process. Therefore, the
funding of mitigation plans is the top funding priority.

Saferooms — Extreme windstorms, such as tornados and hurricanes, pose a serious threat to buildings
and their occupants in many areas of Mississippi. Even a structure built “to code,” may not withstand
extreme wind events. A shelter can be built in one of several places — beneath a concrete slab-on-grade
foundation, or in an interior room on the first floor. To protect its occupants, an in-house shelter must be
able to withstand the forces exerted by high winds and remain standing, even if the rest of the house is
severely damaged. A saferoom or storm shelter is key to this plan’s mitigation strategy to save lives.

Funds are available to the qualified homeowner from the HMGP administered by the Mitigation Bureau,
through private lenders, and the Federal Housing Administration (FHA). Homeowners are requested to
contact their local Emergency Management Agency for furtherinformation.

Repetitive Flood Loss Structures — These structures represent less than 4 percent of the insured
structures in the state but have incurred over 25 percent of the total dollars paid on claims. A priority of the
HMGP has been to identify these structures and fund cost-effective acquisition, elevation, localized
drainage or relocation of the structures.

Public Alert and Warning System — A special initiative funded through a five percent set aside and the
tornado mitigation initiative allows the state to fund warning systems on college and university campuses
where large numbers of student and faculty reside. This program is coordinated with local emergency
managers.

Expanded Mitigation Strategies Planning Grant Pilot Guidance - The HMGP Expanded Mitigation
Strategies Planning Grant Pilot will provide funds for eligible HMGP Applicants for identifying and planning
feasible mitigation projects, and incorporating those projects into their Local Mitigation Plans (LMPs). The
mitigation planning process assists eligible Applicants in setting short and long-range mitigation goals and
objectives.

Mitigation planning is a collaborative process whereby hazards affecting the community are identified,
hazard vulnerability is assessed and analyzed, and consensus is reached on how to minimize or eliminate
the effects of those hazards. Because LMPs are the foundation of a strong mitigation strategy, the Pilot will
bridge the gap between mitigation planning strategies and the implementation of actual mitigation projects
as part of the overall disaster recovery effort.

This FEMA program was authorized by the Disaster Mitigation Act of 2000, which amended the Stafford Act.
PDM-C is a nationally competitive hazard mitigation program that is funded on an annual basis. States
submit state level and community applications for funding of natural hazard mitigation measures. State and
local governments are required to have an approved mitigation plan to receive funding under PDM-C.
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The state has utilized Technical Assistance Task Orders to develop local and county plans, conduct regional
workshops on Pre-Disaster Mitigation, publish a Mitigation Success Stories book, conduct community
mitigation capability assessments to include community assistance visits and contacts, and to evaluate
critical facilities in the wake of Tropical Storm Isadore and Hurricane Lili in September 2002. Significant to
the development of this plan have been workshops at 10 Planning and Development Districts facilitated by
an HMTAP Task Order, which is integral to the overall mitigation strategy for outreach and public
involvement in the planning process.

The US Congress established the National Flood Insurance Program (NFIP) with the passage of the
National Flood Insurance Act of 1968. The NFIP is a federal program that enables property owners in
participating communities to purchase insurance as a protection against flood losses in exchange for
community floodplain management regulations that reduce future flood damages. Participation in the NFIP
is based on an agreement between communities and the federal government. If a community adopts and
enforces a floodplain management ordinance to reduce future flood risk to new and substantially improved
construction in floodplains, the federal government will make flood insurance available within the
community as a financial protection against flood losses. This insurance is designed to provide an insurance
alternative to disaster assistance to reduce the escalating costs of repairing damage to buildings and
contents caused by floods.

The NFIP authorizes the Community Assistance Program (CAP), the Community Rating System (CRS), the
Increased Cost of Compliance Insurance Program (ICC), and the Risk Map Program, all of which serve as
mitigation incentives for reducing the cost of flood losses.

The state’s formal participation in the NFIP is through the FEMA funded Community Assistance Program
(CAP). The CAP annual agreement provides partial funding for the state to establish and maintain an office
responsible for providing NFIP technical assistance to state and local jurisdictions, for conducting NFIP
compliance audits referred to as “Community Assistance Visits”, and conduct training and public outreach/
education. The Governor has designated MEMA as the state coordinating agency for the CAP program.
The MEMA Floodplain Management Bureau Director serves as the state NFIP Coordinator.

In Mississippi, the CAP is implemented through a five-year, long-term plan and a one-year action plan.
These plans address NFIP compliance, public outreach/education, and mitigation of flood risk structures.

As of 4/3/2018, there were 330 local communities participating in the NFIP. Of those 330 communities, 32
also participate in the Community Rating System (CRS) program. The flood insurance policies found within
these CRS communities equate to 61% of the policies within the state of Mississippi. Mitigation capability
assessments have been conducted in these communities to ensure that local administrators are trained to
become Certified Floodplain Managers (CFM).
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Participating NFIP communities (with low to moderate flood risk) receive compliance visits every five years.
Most of these communities have adopted the state model ordinance and community leaders/administrators
have attended regional workshops.

The NFIP State Coordinator has developed a Local Flood Protection Ordinance Handbook, a Quick Guide,
for local administrators and a model Flood Damage Prevention Ordinance that exceeds the FEMA
standards for riverine and coastal communities. These tools are available in hardcopy and on the MEMA
website. Statewide and regional NFIP workshops are conducted annually.

The Association of Floodplain Managers of Mississippi (AFMM) was established in 1999 and became a
state chapter of the Association of State Floodplain Managers in 2001. The association currently has over
100 members and in 2004 hosted the annual national conference of the Association of State Floodplain
Managers. Members of the AFMM attaining their certification are now assisting the state with training and
“peer to peer” assistance to other communities.

ICC coverage provides for the payment of an additional claim to help pay for the increased costs to comply
with state or community floodplain management laws or ordinances after a flood in which a building has
been declared substantially damaged or repetitively damaged. When an insured building is damaged by a
flood and the community declares the building to be substantially or repetitively damaged, this triggers the
requirement to comply with its community floodplain management ordinance, ICC will help pay for the cost
to floodproof (non-residential buildings only), relocate, elevate or demolish a structure up to a maximum of
$30,000. This coverage is in addition to the building coverage for the repair of actual physical damages
from flood under the policy, but the total paid cannot exceed the maximum limit set by Congress for that
type of building.

The maximum limit of $30,000 helps property owners insured under the NFIP to pay for a portion, or in
some cases, all the costs of undertaking actions to protect homes and businesses from flood losses. In
addition, an ICC claim payment can be used to complement and supplement funds under other mitigation
programs such as the FMA and FEMA’s HMGP, which assist communities in implementing measures to
reduce or eliminate the long-term risk of flood damage to buildings insured under the NFIP.

The Risk Map is the successor to FEMA’s Map Modernization (Map Mod) program and expands the focus
to include risk assessment, mitigation planning, and traditional hazard identification (flood mapping or
DFIRM) activities. Risk MAP is meant to better inform communities as they make decisions related to
reducing flood risk by implementing mitigation actions. Where Map Mod studies were county-wide based,
Risk Map studies are based on HUC-8 basins and may include portions or all multiple counties and
cities/towns. The initial 5-year Risk MAP program was funded for the years of FY2010 through FY2014. In
addition to the traditional regulatory products (Flood Insurance Study (FIS), DFIRM, and DFIRM GIS
Database), communities in a studied basin will receive new non-regulatory products which will include the
following; Watershed Flood Risk Report, Watershed Risk Map, and Flood Risk GIS Database with changes
since last FIRM data, Multi-Frequency Flood Depth Grids, Percent Annual Chance of Flooding data,
percent chance of flooding over 30-Years and new HAZUS Annualized Risk data.
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FEMA is working with federal, state, tribal, and local partners across the nation to identify flood risk and
promote informed planning and development practices to help reduce that risk. Risk MAP provides high
quality flood maps and information, tools to better assess the risk from flooding and planning and outreach
support to communities to help them take action to reduce or mitigate flood risk. Each Risk MAP flood risk
project is tailored to the needs of each community and may involve different products and services.

Findings from this plan were integrated with the Mississippi Emergency Operations Plan, with particular
emphasis on human-caused hazards. The Homeland Security Plan development was closely coordinated
with this Hazard Mitigation Plan.

Located in the Preparedness, Training, and Exercise Bureau of MEMA, the Natural Hazards Program
Manager develops and coordinates the State Hurricane Program and the State Earthquake Program and
coordinates the update of the Hurricane and Earthquake component of the plan.

This FEMA program is being utilized to fund localities and Planning and Development Districts throughout
the state to develop local and regional plans. Localities that have applied to bring their existing hazard
mitigation plans into compliance with Sec. 322 standards may be funded based upon availability. These
plans, when judged compliant, will be linked to Mississippi’s Standard Hazard Mitigation Plan.

The Small Business Administration published a Final Rule on its Pre-Disaster Mitigation Loan Program in
the Federal Register on October 7, 2002. After November 1, 2003, a business must be located in a
community with a FEMA-approved mitigation plan to be eligible for this program. Eligible small businesses
may borrow up to $50,000 each fiscal year at a fixed interest rate of four percent per year or less for
mitigation measures approved in the loan request. Businesses proposing mitigation measures must be
located in a Special Flood Hazard Area. A written certification from a local emergency management official
is required as part of the loan application to satisfy this requirement. This program will coordinate with the
State of Mississippi Standard Mitigation Plan to provide capital necessary to fund hazard mitigation projects.

Mississippi Emergency Management Agency is designated by executive order to implement the Superfund
Amendments and Reauthorization Act, Title Il (Public Law 99-499). Personnel involved in this on- going
planning effort coordinate Local Emergency Planning Commissions (LEPC) statewide. There is a particular
emphasis on human-caused hazards as a result of the use or misuse of hazardous materials.
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3.0: Risk Assessment

44 CFR §201.4(c)(2): A State Plan must include:

A risk assessment that provides the factual basis for activities proposed in the strategy portion of
the mitigation plan. Statewide risk assessments must characterize and analyze natural hazards
and risks to provide a statewide overview. This overview will allow the State to compare potential
losses throughout the State and to determine their priorities for implementing mitigation measures
under the strategy, and to prioritize jurisdictions for receiving technical and financial support in
developing more detailed local risk and vulnerability assessments.

Overview of the Risk Assessment Process

Risk Assessment requires the collection and analysis of hazard-related data enabling state and local
jurisdictions to identify and prioritize appropriate mitigation actions to reduce losses from potential hazards.
Based on best available data, this section profiles natural and man-made hazards that could possibly affect
the state, determines which jurisdictions and populations are most vulnerable, and estimates potential loss
of state facilities.

This section of the plan was originally developed in 2004 with updates developed in 2007, 2010 and 2013.
MEMA is the lead agency for the state in developing this plan and subsequent plan updates plus
coordinates involvement from applicable state agency representatives through appointment to the State
Hazard Mitigation Council (HMC).

The HMC thoroughly reviewed the identified hazards and their respective profiles. An appropriate amount
of research conducted for each hazard and incorporated with the findings in the 2013 plan. Primary
sources and methodologies used for this plan update are listed below:

« Declared Events: state and federal declared events obtained from www.fema.gov/disasters.

« National Climatic Data Center (NCDC): database maintained by the National Weather Service
tracks natural hazard events with information about dates, locations and estimated damages. This
database was improved since the 2010 plan and includes more categories of natural hazards. Data
can be extracted statewide by county or zone - depending on the type of event at www.ncdc.noaa.
gov/storm events.

o HAZUS-MH: FEMA's loss estimation software utilizes 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.

« National Flood Insurance Program (NFIP): The NFIP eliminated many of the reports used in
previous plans. For this plan update the NFIP Loss Statistics Report and the state of Mississippi
repetitive flood claim and severe repetitive loss properties report dated February 2011 were used.
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e Internet Research: The Internet and other online research tools used throughout this plan update.

« Local Mitigation Plans: Applicable data, including hazards identified as potential risks and rankings
were summarized and tabulated throughout this section of the plan.

The state of Mississippi is nearing completion of their effort to geocode all state-owned property. It is
estimated this project will be completed in 2014. For this plan update, the estimated losses for state
facilities and infrastructure will be based on the data presented in the 2010 plan.

As of this plan update, a total of 104 local mitigation plans are approved. These plans were developed for
single jurisdictions, counties, university/community colleges, and regional plans (multi-county). Each
approved plan was considered and integrated as appropriate into this plan update.

MEMA will coordinate the update of local mitigation plans into regional plans based on MEMA's established
regions. This change is to unify mitigation planning throughout the state to improve integration and utilize
resources (financial and assets) more efficiently.
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2018 Summary of Changes

Hazard data is presented, where appropriate, by MEMA Region. The state intends to make this information
more usable to local jurisdictions as they update their plans to a level based on the nine MEMA Regions.
HAZUS runs for floods are provided in the appendix of this plan and can be requested by jurisdictions to
review and develop their tables and references within their plans as they deem appropriate. A brief
summary of the changes/updates made to each hazard within this section is provided below.

3.1 Identifying Hazards - Added presidential declarations with individual assistance paid to date, updated
the hazards identified in the approved local plans and introduced infrastructure interdependency
vulnerabilities.

3.2 Profiling Hazards and Estimating Losses - Updated estimated losses and added explanation for
HAZUS and flood mapping capabilities.

3.3 Tornado - Updated previous event history, incorporated property values and loss estimates from
Mississippi Tax Commission, plus expanded narratives and damage impacts for recent events. Identified
vulnerability to lapse in radar coverage and updated information regarding mobile/manufactured housing.

3.4 Dam/Levee Failure - Updated event history, inventory of dams, status of EAPs and changes in
classifications. Added maps per MEMA districts.

3.5 Tropical Cyclone - Updated previous event history and state probabilistic and Katrina planning
scenarios.

3.6 Flood - Updated event history and NFIP data.

3.7 Wild/Urban Fire - Updated information received from MFC with best available data. Added wildland fire
maps.

3.8 Drought - Updated event history and added information on Keetch Byram Drought Index.
3.9 Winter Weather - Updated event history and expanded cold-weather related events and vulnerabilities.
3.10 Earthquake - Updated event history, effects on dams and incorporated HAZUS results.

3.11 Sea Level Rise/Climate Change - New section added to the plan as per FEMA requirements. It is up
to the state to determine how they addressed it.

3.12 Cyberterrorism - Although a man-made hazard, could have potentially disastrous results if attacked.
3.13 Other Significant Hazards - Updated information for severe weather and coastal erosion.

3.14 Growth and Development Trends - Updated demographic information and added charts depicting
from which states people are migrating.

3.15 Interdependency of Infrastructure - Updated section with the latest information.
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Mitigation Recommendations

A number of recommendations came out of the 2013 plan as it was being developed. These
recommendations continue to be relevant for this plan update as well.

Constructing safe rooms in mobile/manufactured housing complexes should be further explored.
Encouraging developers to include a community safe room could reduce injury or loss of life to residents.

Provide funding to complete a study of the potential impacts from a breach on the Pearl River levee system.
This system protects the greatest number of people and assets in the state which could cause significant
economic implications.

Explore impacts to failures in states that border Mississippi. As the state realized in 2010 with the ice/snow
runoff from the northern states into the Mississippi River, what happens upstream can and will create
significant damages to the levee systems in Mississippi. Furthermore, flooding caused by dam/levee
failures in Mississippi and their potential impacts across state borders is also necessary - which was the
case when the dam at Percy Quin overflowed into Louisiana.

Suitable data showing the location of all levees and their potential interaction of related river systems does
not exist, largely due to regulatory oversight differences between certified and non-certified levee
structures. This lack of data prohibits Mississippi from understanding the true potential of levee failures.
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3.1: Ildentifying Hazards

44 CFR §201.4(c)(2)(i) - The State risk assessment shall include the following elements:

An overview of the type and location of all natural hazards that can affect the State

Introduction

Hazards identification is recognizing events threatening a particular planning area. An event becomes a
hazard when it harms people, property or interferes with commerce and human activity. Such events would
include, but are not limited to, hurricanes, floods, earthquakes, tornadoes and other hazards affecting
populated areas. Natural hazards harming the state in the past are likely to happen in the future.
Consequently, the process of identifying hazards includes determining whether or not the hazard occurred
previously. Approaches to collecting historical hazard data include researching newspapers and other
records, conducting a review of planning documents and reports in all relevant hazards subject areas,
gathering hazard-related GIS data, and engaging in discussions with relevant experts throughout the state.

A variety of sources were used to determine the full range of potential hazards within the state of
Mississippi, including internet research and a careful evaluation of approved local mitigation plans. Even
though a particular hazard may not have occurred in recent history in the state, it is important to consider all
hazards potentially affecting the planning area during the hazard identification stage.

Mississippi is vulnerable to a wide variety of natural and man-made hazards threatening life and property
and is typically in the top ten of most vulnerable states in the nation due to risks from hurricanes, tornadoes
and other hazards.

Table 3.1.1 outlines each major disaster declaration that Mississippi has received over the last decade. This
establishes the vulnerability and historic occurrences of hazards with which Mississippi regularly deals with.
This table also includes Individual Assistance (lA) statistics, accurate as of November 22, 2017.

Table 3.1.1
FEMA Major Disaster Declarations and Individual Assistance (IA) Funded Mississippi

2002 - 2017

Disaster
Number

November 22, 2017 Bz =N EEIE DR-4350

Severe Storms, Tornadoes, Straight-line

Amount of IA

Date Disaster Type

None

L S22 AU Winds and Associated Flooding Dl die NETE
Severe Storms, Tornadoes, Straight-line
January 25, 2017 Winds and Associated Flooding DR~4295 §3,314,757
Severe Storms, Tornadoes, and Flooding DR-4268 $8,144,330
KN
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Severe Storms, Tornadoes, Straight-line
Winds and Associated Flooding

January 4, 2016

DL Rl S Severe Storms, Tornadoes, and Flooding

April 30, 2014 Severe Storms, Tornadoes, and Flooding

e iR Severe Storms, Tornadoes, and Flooding

August 29, 2012 Hurricane Isaac

May 11, 2011 Flooding

Severe Storms, Tornadoes, Straight-line

April 29, 2011 Winds and Associated Flooding

May 14, 2010 Severe Storms, Tornadoes, and Flooding

April 29, 2010 Severe Storms, Tornadoes, and Flooding

May 12, 2009 Severe Storms, Tornadoes, and Flooding

Sl il Hurricane Gustav

May 28, 2008 Severe Storms and Tornadoes

May 8, 2008 Severe Storms and Flooding

August 29, 2005 Hurricane Katrina

July 10, 2005 Hurricane Dennis
September 15,2004 1 V=MD

May 23, 2003 Severe Storms, Tornadoes, and High Winds
April 24,2003 Severe Storms, Tornadoes, and Flooding

([l i liliPas - Severe Storms and Tornadoes

October 1, 2002

Source: FEMA Disaster Declarations-Mississippi (2-20-18)

Tropical Storm Isidore
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DR-4248

DR-4205

DR-4175

DR-4101

DR-4081

DR-1983

DR-1972

DR-1916

DR-1906

DR-1837

DR-1794

DR-1764

DR-1753

DR-1604

DR-1594

DR-1550

DR-1470

DR-1459

DR-1443

DR-1436

$2,903,899
None
$5,899,175
$3,241,008
$17,667,440
$13,724,525
$10,730,970
$1,320,029
$4,302,971
None
$7,176,481
$549,481

$1,598,082

$1,296,454,555

None
$8,514,433
$740,552
$18,270,790
$2,028,549

None

Section 1 - 53



Hazard Identification Process

This section profiles the potential hazards posing the greatest threat to Mississippi. As part of the 2018
revision, a comprehensive list of hazards was compiled from the following sources that includes, but were
not limited to:

e Review of the 2013 State of Mississippi Standard Mitigation Plan

e Review and assessment of historical data from the NCDC. FEMA Disaster Declarations, USGS,
NFIP and various internet resources.

e Review of the local hazard mitigation plans

In addition to the sources above, hazard data and input were collected from direct communication with
various agencies, discussions with consultant team’s in-house experts, historical records and Internet
searches

The screening process did not vary from the 2013 process. Working with the consultant, the HMC
considered which hazards could realistically be addressed at the state level in terms of mitigation. The HMC
still believes that many hazards are best addressed by the local mitigation plans. The HMC has not
changed its position regarding the lack of a specific hazard profiled in this plan. Again, it does not mean
the state will not provide adequate support to local jurisdictions in mitigating the effects of that hazard.

The HMC's position regarding hazard selection and profiling remains the same. Many of the hazards
selected are related (e.g. flooding and tornadoes can develop during a coastal storm) because other
hazards may result from a disaster event. In such instances, these hazards are not listed separately but
concurrently.

Table 3.1.2 shows a summary of the hazard identification results for Mississippi, followed by the results of
the hazards not included in this plan update. This table includes the hazard ranking and subsection where
the hazard is addressed. Details of the hazard ranking and profiling process are provided following the
identification tables.

Table 3.1.2
Summary of Hazards Selected

Hazard Type Reasons for Inclusion Section Reference

Much of the state of Mississippi is located
within the 100- year floodplain. Flash floods
and other flood events occur regularly during
Flood rainstorms due to terrain and hydrology of
the state of Mississippi. There have been
numerous Disaster Declarations as a result
of flooding in Mississippi.
Tornadoes are common disasters in
Tornado Mississippi, with the most active season Section 3.3
being in March through May

Section 3.6
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Hurricanes/tropical storms are common and

Tropical Cyclone  devastating in Mississippi. Section 3.5
Wildfire The state of Mississippi experiences Section 3.7
wildfires on a regular
Earthquake S|gn|f|caqt research points to the possibility Section 3.10
of damaging
There have been more than 47
Extreme Winter damagipg events between 1.9 93 gnd Section 3.9
Weather 2009, with a reported $25 m.ll!lonlln
property damages and $5 billion in
crop damages
Research indicates the possibility of
inadequate water supply as a result of
Drought prolonged drought conditions could impact Section 3.8
the health of the population and jeopardize
economic resources such as timber,
livestock, and crops.
DamiLevee Failure ~ High hazard dams require Emergency Action Section 3.4
Plans which include Inundation mapping.
Severe Weather  Not typically a state-wide occurrence and
(heavy rain, best addressed in local plans.
thunderstorm, Section 3.11
strong wind, hail
and lightning)
Coastal erosion is primarily caused by
Coastal Erosion  hurricanes and coastal flooding, which are Section 3.11

addressed in their respective sections.
Climate change/sea level rise is an evolving

Climate : .
Change/Sea Level hazard that is Iargely caused by mcreasgd
. levels of atmospheric carbon dioxide which
Rise : : : :
are address in their respective section.
Although a man-made hazard, but just as
devastating is as any premeditated,
Cyberterorism politically, financially or maliciously

motivated attack against informational
systems which are addressed in their
respective sections.

During the review of hazards included in the 2013 plan, the HMC determined they would not change the
process or how the hazards were categorized. Therefore, the hazard profiled and not profiled will remain
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the same in the 2018 plan update. Again, this decision was based on the belief they were not prevalent
hazards within the state, and would pose little or no threat to the state as compared to the other hazards.
Table 3.1.3 gives a brief description of those hazards and the reason for their exclusion.

Avalanche, landslide and volcano are recognized by FEMA as hazards prone to the U.S. but were not
considered because they pose no threat to Mississippi.

Hazard Type

Table 3.1.3

Description

Summary of Hazards Excluded from Hazard Profiling

Reasons for Exclusion

Expansive soils

Extreme heat

Liquefaction

KN
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Expansive soils shrink when dry and swell

when wet. This movement can exert enough
pressure to crack sidewalks, driveways,
basement floors, pipelines and even
foundations.

Temperatures that hover 10 degrees or more
or more

above the average high temperature for

the region and last for several weeks.

Liquefaction occurs in saturated soils, that is,
soils in which the space between individual
particles is completely filled with water. This
water exerts a pressure on the soil particles
that influences how tightly the particles
themselves are pressed together. Prior to an
earthquake, the water pressure is relatively
low. However, earth- quake shaking can
cause the water pressure to increase to the
point where the soil particles can readily
move with respect to each other.

Only 36% of local mitigation plans

identified expansive soils as a
hazard to be profiled. The state
has concluded that it does not
pose a significant state-level
threat. The decision was also
partially based on the fact that the
impacts to state-owned or critical
facilities would be little or none.

Only 24% of local mitigation plans
identified extreme heat as a
hazard to be profiled. While
extreme heat can create
emergencies in Mississippi, the
state has concluded it does not
pose a significant state-level
threat. The decision was partially
based on the impacts to state-
owned or critical facilities would
be little or none.

Soils in the state are mostly
compact. Presents a minor threat.
No significant historical record of
this hazard in the region.
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Land subsidence  Occurs when large amounts of ground water ~ Addressed in earthquake section.
are withdrawn from certain types of rocks,
such as fine-grained sediments. The rock
compacts because the water is partly
responsible for holding the ground up. When
the water is withdrawn, the rocks fall in on

themselves.
Tsunamis Atsunamiis a series of ocean waves MEMA participates on the
generated National Tsunami Hazard

by sudden displacements in the sea floor, Mitigation Program (NTHMP).
land- slides, or volcanic activity. Inthe deep ~ 11ere is no identified history of
ocean, the tsunami wave may only be a few UGS n the il Al
inches high. The tsunami wave may come \r’]vl?#ilgat:]i:'VT#;LtZ:QZLEE:Srgg
gently ashore or may increase in height to '
become a fast-moving wall of turbulent water

several meters high.

Assessment of Local Mitigation Plans

The 2018 plan considers risks identified outside this process in order to be more aware of the hazards
facing local jurisdictions. Chapter 5: Coordination of Local Mitigation Planning, covers in detail, hazards
identified and addressed in the local plans. Generally, the hazards selected and profiled in this plan
coincide well with the highest ranked local hazards.

MEMA Districts 1, 2, 3, 4, 5, 6 and 7 decided to create Multi-jurisdictional District Plans instead of moving
forward with single jurisdictional plans. This review concluded the nine hazards of concern - flood,
hurricane, wildfire, tornado, extreme winter weather, earthquake, drought, severe weather and dam/levee
failure - are included in over 72% of the local plans. All counties are concerned about tornado and flood.;
and for other hazards identified in local plans but not in the HMC ranking, a threshold was established. The
HMC decided to continue with their decision from the prior plan update that if 45% or fewer of the local
plans identified the hazard, it was deemed to pose no significant threat to the state. The results of the local
hazard identification review are summarized in the table below.

A review of local plans revealed severe weather (thunderstorm, hail, lightning and high wind) was identified
and addressed by 48% of the local plans. The HMC continues to hold the position that this hazard is best
addressed at the local level and is addressed under Section 3.13 Non-Profiled Hazards. As with the 2013
plan, components of these hazards are addressed in the tropical cyclone and tornado sections of this plan
as applicable. This plan update will do the same.

Drought was addressed in 75% of the local plans and included as a limited profiled hazard as it can have
statewide impacts, but is best mitigated by local practices. Coastal erosion is included as a non-profiled
hazard and determined to pose no significant statewide threat to Mississippi and little or no threat to state-
owned or critical facilities.
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Hazards identified and addressed in local plans, but not included in this plan, will receive the support of the
state mitigation program. These hazards include but not limited to, sea level rise, salt water intrusion,
tsunami and expanding soils. Many of the coastal communities are in the process of conducting studies to
further understand globally and should continue to be explored by the state.

Natural Hazards

Flood

Tornado

Hurricane

Thunderstorm/High Wind/Lightning
Wildfire

Severe Winter Storm/Extreme
Cold/lce Storms

Earthquake
Drought

Dam/Levee Failure

Percent

Natural Hazards

of Plans

Included
98%  Expansive Soils
100%  Extreme Heat
54%  Storm Surge
48%  Erosion/Coastal Erosion
98% -Sr;gfr:al Storm/Coastal
1% Land Subsidence
94%  Tsunami
75%  SeaLevel Rise
62%
KN
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Percent
of Plans
Included

67%
46%
5%
46%
36%
37%
2%
0%
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Hazard Ranking

For the 2018 plan update, the HMC elected to use the same methodology adopted during the last plan
update. Again, since the hazard ranking methodology was used in the majority of approved local mitigation
plans, the HMC wanted to continue with a consistent methodology that is reflective of the statewide
evaluation of hazards. The basis for the ranking methodology used in this plan update is presented in Table
3.1.4.

Table 3.1.4
Hazard Ranking Methodology

RISK CHARACTERISTIC (VULNERABILITY) SCORE

AREA IMPACTED No area in the state directly impacted 0

Less than 25% of the state impacted 1
(The percentage of the state at  Less than 50% of the state impacted 2
risk to an impact from each Less than 75% of the state impacted 3
hazard) Over 75% of the state impacted 4
HEALTH AND SAFETY No health and safety impact 0
CONSEQUENCES Few injuries or illnesses 1
Few fatalities but many injuries or 3
(The health and safety ilinesses
consequences that Numerous fatalities 4
can occur)
PROPERTY DAMAGE No property damage 0
Few properties destroyed or damaged 1
(The amount of property damage Few destroyed but many damaged 2
that can occur) Few damaged and many destroyed 3
Many properties destroyed and 4
damaged
ENVIRONMENTAL DAMAGE Little or no environmental damage 0
Resources damaged with short term 1
(The environmental damage that = €COVery _
can occur) Resources damaged with long term 2
recovery
Resources destroyed beyond recovery 3
ECONOMIC DISRUPTION No economic impact 0
Low direct and/or indirect costs 1
(The economic disruption that  High direct and low indirect costs 2
can occur) Low direct and high indirect costs 3
High direct and high indirect costs 4

PROBABILITY OF FUTURE Unknown but anticipate rare occurrence 1
OCCURRENCE 1 - 4 documented occurrences over last 9
10 years
x X
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(The probability of a future 5 - 7 documented occurrences over last 3

occurrence) 10 years
8 — 10 documented occurrences over 4
last 10 years
9a More than 10 occurrences over last 5
10 years

In keeping with the same process, the HMC studied each state-prone hazard and, based on historical data
and information provided by the council members and planning team, considered the statewide implications
each would present. Each risk characteristic — area impacted, health and safety consequences, property
damage, environmental damage, and economic disruption — was assigned the same scoring value as
dictated by the 2013 plan of 0-4, multiplied by a future occurrence value of 1-5 determining the overall risk
level. The sum of each risk characteristic value was added together and multiplied by the probability of future
occurrence to determine each hazard’s total risk rating score. The formula is as follows: vulnerability x
probability of occurrence = risk. Below is the definition of each risk level and their total rating score value.

Risk Level Total Rating Score

A hazard with a LOW RISK RATING is expected to have little to no impact upon the state.
The hazard poses minimal health and safety consequences to the state’s residences
and is expected to cause little to no property damage. The occurrence of a hazard with a
LOW RISK RATING is rare; however, due to other factors such as geographical location
it is still possible for such a hazard to occur and even cause significant damage based

upon the magnitude of the event.

A hazard with a MODERATE RISK RATING is expected to have a moderate impact upon
the state. The hazard poses minor health and safety consequences with minor injuries
expected and few to no fatalities. The hazard may cause some property injuries and few
to no fatalities. The hazard may cause some property to be damaged or destroyed. The
occurrence of a hazard with a MODERATE RISK RATING is likely at least once within the
next 25 years.

A hazard with a HIGH RISK RATING is expected to have a significant impact upon the
state. The hazard poses high health and safety consequences with numerous injuries
and fatalities possible. The hazard may even cause some property to be damaged or
destroyed. A hazard with a HIGH RISK RATING is expected to occur at least once within
a 12 month period, but can occur multiple times within a year.

Table 3.1.5 indicates the overall ranking established by the HMC using the method described above and
followed by the definition of profiled, limited and non-profiled hazards. The completed worksheet is provided
in Appendix 7.3.1-A.

¥
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Table 3.1.5

Hazard Ranking
Total Future Total Risk

2017 Hazards Selected

Risk Level
High

Vulnerability Occurrence Value

(&)

11 5 55 High
Cyclone
[Flood 14 5 70 High
| Wildfire 9 2 18 Moderate
[Drought 10 2 20 Moderate
11 3 33 Moderate
13 1 13 Low
10 1 10 Low
12 1 12 Low

The HMC chose again not to select and rank severe storms, because they do not typically cause a
statewide impact, require a state response, and would be mitigated at the local level. During a review of
the plan and with 48% of local jurisdictions indicating severe storms (thunderstorms, high wind, lightening
and hail) were of significant concern, the state opted to expand the profile of this hazard under Section 3.13.
In this section, a general discussion of vulnerability was added along with a history of events. Property
damage, loss of life and injuries that can be expected statewide are addressed generally. It is not possible
to specifically address expected losses to critical or state-owned facilities with the limited data available.

Beach/Coastal erosion is also included as a non-profiled hazard and determined to pose no significant
statewide threat to Mississippi and little or no threat to state-owned or critical facilities.

Reliance upon built infrastructure in Mississippi is becoming increasingly important. Infrastructure elements
such as roads, bridges, electrical grids, computer networks (the Internet), and similar components provide
the economic and supply backbone upon which economic health and future growth rests. At best, failure of
any one or all of these elements may result in substantial economic damage; and at worst, significant loss
of life. Failure of one system (electrical) may cause cascading failures across multiple systems (water,
wastewater, E911, etc.) with far reaching consequences (large fires raging out of control, disease).
Complicating matters is the increasing fragility of infrastructure as components age, are threatened by
severe weather and climate change, become terrorism targets, or simply fail due to an accident. Initial
studies suggest failure of infrastructure in Mississippi due to aging is a significant concern. Collaborative
data sharing across enterprises and exercises which investigate critical failure points and weaknesses in
Mississippi’s infrastructure systems is required.

ar,,.*\
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3.2: Profiling Hazards

Hazard profiling involves describing the physical characteristics of past hazards such as magnitude,
duration, frequency, and probability. This stage of the hazard mitigation planning process involves creating
base maps of the state and collecting and mapping hazard event profile information obtained from various
federal, state, and local government agencies. The extent to which hazards are profiled is dependent upon
the availability of data. Some hazard profiles provide significantly more information than others based on
the amount of prior research and data production identified. It is standard practice to use the best and most
current available information. The HMC and consultant team obtained statewide maps and data from a
variety of sources. The hazard data were mapped to determine the geographic extent of the hazards in the
State. The level of risk associated with each hazard was estimated and assigned a risk level of high,
medium or low (or variations thereof) depending on several factors that are unique to a particular hazard.

3.2.1: Identifying Assets and Assessing Vulnerability

44 CFR §201.4(c)(2)(ii) — The State risk assessment shall include the following elements:

An overview and analysis of the State’s vulnerability to the hazards described in this paragraph
(c)(2), based on estimates provided in local risk assessments as well as the State risk assessment.
The State shall describe vulnerability in terms of the jurisdictions most threatened by the identified
hazards, and most vulnerable to damage and loss associated with hazard events. State-owned
critical or operated facilities located in the identified hazard areas shall also be addressed.

The third step of the risk assessment process is identifying assets throughout the state and projected to be
affected by each hazard type. Assets include state-owned structures or critical facilities including hospitals,
schools, and public infrastructure. An inventory of existing assets within the state was generated, mapped
on a regional basis (Appendix 7.3.2-D-1 through D-14) to show their locations, and determination of
vulnerability to each hazard type, where practicable

State-Owned Facilities - The Mississippi Department of Finance and Administration (MDFA) was tasked
with compiling a comprehensive list of state-owned facilities as define as mitigation action Multi-Hazard-15
Inventory of State-Owned Facilities in the 2007 and 2010 plan. Funding was provided and the project was
completed in 2016. Even though the project is complete, this plan update also utilized the best available
data provided by HAZUS results, version 4.1 for Hurricanes and Earthquakes. Flood was run under 4.2 due
to the release date that occurred in the middle of this planning process. This data is provided in Appendix
7.3.2-E and 7.3.2-F and includes an estimated number of facilities and the estimated replacement values.
The majority of the data provided includes accurate physical locations for all properties.

The state of Mississippi developed the following definitions for Critical Facilities and Critical Infrastructure,
with guidance from FEMA publication 386-2 and 42 U.S.C. 5195c¢. The intention of these definitions is toaid
in the assessment of the vulnerability and operational necessity of facilities and systems within the state
during the occurrence of a hazard event.

x X
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A Critical Facility is defined as any structure providing or houses critical services necessary to ensure the
health and welfare of the population following a natural or man-made hazard event, including any facilities
designated by local governments in their Hazard Mitigation Plan. Types of critical facilities are presented in
detail in Appendix 7.3.2-A.

Critical Infrastructure is defined as systems so vital to the state of Mississippi the incapacity of those
systems would have a debilitating impact on security, economics, public health, safety, or any combination
of those factors, including any infrastructure designated by local governments in their Hazard Mitigation
Plan. Types of critical infrastructure are presented in detail in Appendix 7.3.2-B.

One component of assets, Key Assets, is not identified and included in this plan. A Key Asset is defined as
any system (private or publicly-owned), whether physical or virtual, that provides the state critical services
and/or historic significance, whose destruction could cause large-scale injury, death or destruction of
property and/or profoundly damage our state’s prestige and confidence. Some of the key assets are also
identified as a critical facility. Since the state has moved towards an all-hazards approach and man-made
hazards are being included, key assets are necessary as these facilities could be prone to a man-made
event and cause adverse implications to the state and local communities. Appendix 7.3.2-C provides the
types of key assets that were identified for planning purposes.

These definitions were utilized to determine data collection criteria. All information included in the
assessments of this plan is based on best-available data. The critical facilities, which were documented for
this report, included all facilities listed as critical in existing local Hazard Mitigation Plans within the state. In
accordance with the definition, available data was also collected for facilities that, in the event of a disaster:
provide shelter and/or resources for displaced individuals, provide safe and reliable production or treatment
of essential services, provide essential communication between emergency personnel and the general
public, provide crucial public safety, serve as a central facility that houses officials providing leadership and
guidance for essential community operations, provide primary health care, accommodate inter-modal
transportation providing evacuation and/or distribution of supplies.

Assessing Vulnerabilities - An asset is vulnerable if it is susceptible to damage from a hazard.
Vulnerability depends on an asset’s construction, contents, and the economic value of its functions. A
vulnerability analysis can also predict the extent of injury and damage resulting from a hazard event of a
certain intensity in an area. The vulnerability assessment identifies the effects of hazards by estimating the
relative exposure of population, land development, and infrastructure to hazardous conditions, giving
significant attention to critical and state-owned facilities. This includes consideration of the indirect effects of
hazards, which can be much more widespread and more damaging than the direct effects. For example,
the loss of commerce due to road closures for an amount of time could significantly outweigh the cost of
repairing the road. The assessment helps set mitigation priorities by allowing the state and its local
jurisdictions to focus attention on areas most likely to be damaged or most likely to require early emergency
response during a hazard event.
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3.2.2: Estimating Losses

44 CFR 201.4(c)(2)(iii) - The State risk assessment shall include the following elements:

An overview and analysis of potential losses to the identified vulnerable structures, based
on estimates provided in local risk assessments as well as the State risk assessment. The
State shall estimate the potential dollar losses to State-owned or operated buildings,
infrastructure, and critical facilities located in the identified hazard areas.

For the identified hazards ranked the highest priority for concern by the HMC, losses were estimated for
various hazard scenarios. For other identified hazards, where less data was available, a more simple,
overall exposure analysis was conducted. Exposure analysis looks at the overall value of assets in the
hazard area or ranked county, whereas loss estimation calculates anticipated losses from specific hazard
scenarios (e.g. 100-year flood or Magnitude 7.7 Earthquake).

Each hazard identified for inclusion in this plan is presented in separate sections with full details regarding
estimated damages sustained and future losses that might be realized based on various scenario
approaches.

As a summary, provided below is a comparison of damages sustained to property and crops for hazards
tracked through the National Climatic Data Center (NCDC). The tables below have been updated to reflect
the general category of hazards prone to Mississippi and include the totals presented in the last plan to
compare to the current totals.

Property Damage
Hazard Total Total 2013 2014 2015 2016 2017 Total
Type 2007-2009* 2010-2012 2013 - 2017
Coastal None None None None
11,069,000 NI Reported Reported Reported Reported $137,000 §137,000
None None None None None
w Reported $500,000 Reported Reported Reported $1,740,000 Reported $1,740,000
Extreme None
Winter $1,320,000 $43,440,000 $540,000 $50,000 $61,000 Reported $2,125,000 $2,776,000
Weather P
;Iaoizleeavy $31,718,000 $1,049,699,000 $4,204,000 $6,327,000 $2,528,000 $20,461,000 $13,248,000 $46,768,000
Severe None
Weather Reported $41,991,050 $557,353,000 $2,705,000 $749,000  $1,347,000 $1,184,000 $563,338,000

$124,717,000 $948,454,000  $42,287,000 $196,959,000  $13,865,000  $6,889,000  $30,150,000  $290,150,000

Source: NCDC and *2013 Plan totals
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Crop Damage

Hazard Total Total 2013 2014 2015 2016 2017 Total

T 2007-2009* 2010-2012 2013 - 2017

Coastal None None None None None None None None

Storms Reported Reported Reported Reported Reported Reported Reported Reported

None None None None None

m Reported sz 2t Reported Reported Reported HL L Reported sl et

Extreme None None None None None None

Winter $1,320,000 $240,000 Reported Reported Reported Reported Reported Reported
Weather

Flood/Heavy None None None None None None

s sz ez Reported Reported Reported Reported Reported Reported

Severe None $1.013.500 None None None None None None

Weather Reported e Reported Reported Reported Reported Reported Reported

None None None
$6,897,000 $38,695,000 Reported $10,190,000 Reported Reported $4,210,000  $14,400,000

Computer models to examine effects and consequences of disaster and crisis because alternative
mechanisms for understanding may prove impossible to safely replicate in the field. Simulation models
typically ingest tremendous quantities of data about pre-event conditions and then alter the data according
to a set of rules driven by empirical relationships (a Category 3 storm will cause a storm surge of 15°) or
mechanistic components using detailed numeric solutions (winds of 120 mph will increase surface water
speeds due to friction, wind friction water will pile up against a coast line as shoreline depth decreases,
accumulation of water will cause a storm surge of 15’). Alterations in the data provide the user with results
which may be misinterpreted. Thus, two basic factors affect the accuracy and value of modeling results: a)
the quality of data used to initialize the model and b) the level of understanding and detail used to simulate
processes affecting input data.

HAZUS-Multi Hazard (HAZUS-MH) is a suite of modeling software driven by geographic information
systems software. HAZUS provides three levels of analysis based on the level of effort and expertise
employed by the user (reference: http://www.fema.gov/HAZUS/HAZUS-multi-hazard-analysis-levels). Users
can improve the accuracy of HAZUS loss estimates by furnishing more detailed data about their community
or additional engineering expertise on the building inventory. The following describes the information and
expertise needed for each level:

Level 1: A basic estimate of earthquake, flood and hurricane wind losses is produced based on
national databases and expert-based analysis parameters included in the HAZUS software. This is
commonly referred to as an “out-of-the-box” or “default” loss estimate. FEMA's Basic HAZUS-MH
course (E313) enables a user to run Level 1 loss estimation. There may be exceptions for what is
considered Level 1 based on unique conditions for a specific study region. For example, if available
in HAZUS-compatible format, soils maps can play a significant role in enhancing the quality of an
earthquake loss estimate in a particular region.
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Level 2: More accurate loss estimates are produced by including detailed information on local
hazard conditions and/or by replacing the national default inventories with more accurate local
inventories of buildings, essential facilities and other infrastructure. Although there is no standard
way to perform a Level 2 study, priority should be given to information that better defines the
hazard. Sensitivity studies guide the user in focusing time and resources on the type of information
to improve the loss estimate for their study region. There are many professionals able to assist with
a Level 2 analysis. These include geologists and hydrologists to improve hazard map data, GIS
professionals to improve national default inventories, and engineers to improve the classifications
of building types and vulnerabilities. Some background in loss estimation and experience in using
HAZUS is normally required for a Level 2 analysis.

Level 3: These state-of-the-art loss estimates include all hazard and inventory improvements in a
Level 2 study, plus expert adjustment of analysis parameters and use of advanced HAZUS
capabilities, such as the Advanced Engineering Building Module (AEBM) and the Potable Water
System Analysis Model (POWSAM). A Level 3 effort requires participation by earth scientists,
structural engineers, land use planners and/or emergency managers to provide an accurate
inventory and assessment of community vulnerability, as well as a high degree of expertise in
HAZUS' architecture and file structure.

HAZUS model runs for Mississippi’s State Hazard Mitigation Plan are typically conducted at Level 1,
because each increasing level of modeling complexity requires substantial investments of time and effort.
Basic Level 1 data input is derived from the 2000 Census and does not adequately reflect changes in
population distribution, location of assets, and similar changes. Further, existing state-owned data sets,
such as 2’ or better resolution coastal elevation data, do not exist in a format easily consumed by HAZUS
and is not used. Instead, the “canned” 30-m resolution National Elevation Dataset data are used.
Significant time and effort are needed to combine and format local data for use by HAZUS. Thus, while
HAZUS is an excellent modeling tool, re-running it every three years without improving the input baseline
data simply churns out inaccurate and little changed results. In computer modeling terms, “garbage-in
equals garbage-out”.

This plan update strongly recommends an ongoing modeling effort with baseline data sets consistently up-
dated throughout the hazard planning and mitigation process. Running of models such as HAZUS should
be separated from the funding of the State Hazard Mitigation Plan and performed in-house on an ongoing
basis. This would allow the most current and accurate modeling efforts to be updated to the plan without
restricting efforts because of the relatively limited time period and funding levels associated with this plan.

HAZUS and similar models rely predominantly upon FEMA D-FIRM and emerging RiskMap products for
flood planning. As noted, Mississippi is heavily vested in updating and modernizing the flood mapping
program. However, newer data sets which further improve flood estimates than those used to support the
D-FIRM program are available for many areas of the state and may be manipulated beyond the HAZUS
modeling system.

The general process used is to create a regional digital elevation model from like resolution datasets. In
this instance, the traditional 30-m National Elevation Dataset is replaced with a 2’ resolution LIDAR data set
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to indicate bare-earth elevations. This base elevation data set is loaded and viewed in a capable 3D
application such as ESRI's ArcScene.

Potential flood elevations are based on the current sea state as measured above Mean Sea Level (MSL)
and initially depicted by constructing a flat plane representative of the area of interest as shown in the
illustration below. The plane is assigned an elevation equal to that of mean sea level.

The blue area in Figure 3.2.1 depicts the area of interest for potential storm surge modeling along coastal
Mississippi using Hurricane Katrina data. Hurricane Katrina produced the highest storm surge ever
recorded on the U.S. coast--an astonishing 27.8 feet at Pass Christian, Mississippi. This bested the
previous U.S. record of 22.8 feet, which also occurred at Pass Christian, during 1969's Hurricane
Camille. According to the NHC Katrina final report, Hurricane Katrina brought a surge of 24 - 28 feet to a
20-mile stretch of Mississippi coast. The full 90 miles of coastline from eastern Louisiana to Alabama
received a storm surge characteristic of a Category 3 hurricane. The colossal damage that resulted has
been documented by blogger Margie Kieper during a series of blog posts that ran in the summer of 2006.
The contents are reproduced here and consist of an introduction explaining why the surge was so large,
and 16 parts exploring the damage done to each stretch of the Gulf Coast ravaged by Hurricane Katrina in
2005.

Figure 3.2.1
Storm Surge Map
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Figure 3.2.1 contains a SLOSH module for Hurricane Katrina of 2005. This image does not show the height
above mean sea level of the surge, but rather how high the surge was above the surface.
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The plane is initially intersected in 3D space with the baseline elevation model. The intersection is
compared with accepted shoreline locations thereby validating the basic modeling approach. The plane is
then elevated in 1’ increments and the resulting intersection recorded for each potential flood elevation.
This is illustrated in Figure 3.2.3 using Katrina’s maximum inundation depth plus 20’ to simulate extreme
circumstances. The net result is a series of lines and polygons depicting locations likely to flood.

While more sophisticated modeling tools are available, they are not typically suitable for use with large
areas, they require extensive technical training and additional high-resolution data sets such as soil models
and velocity of the flood waters. The approach described herein is lightweight, errs on the side of caution,

and is a solid, alternative published methodology which provides easy to interpret results as shown in
Figure 3.2.4.

Figure 3.2.2
Katrina’s Maximum Inundation

George County
Stone Courty
Pearl River County
Jackson County
LIl ik il v — i
a3 Q&) gas
|
PifFP3e | pas
H: Count o IE 3
Mississippi=" oo o ox [ol | Alabama
—- il
- N3 e |Nss | o 3.} N40 [l Mobile
r Mancock County s % ooty
- st sz f s [ASEE g = w0 Faee

Louisiana [Set /2 | o | os [/ f [ 'oe - Catgand Hom

St Tamemany ot 50m 14
Parish - -

Oreans /g
Parn

Gulf of Mexico

Mississippi Hurricane Katrina Surge Inundation and Advisory Base Flood Elevation Map Panel Overview

Date of Event: August 29, 2005; Date of Map: November 2005

State Boundary [[&1] inundation Map Panel Grid
] County Boundary Limit of Surge Inundation
5 1

Heghway ¥ Preliminary High Water Marks 0 o 15
\~~ Water Feature Preliminary Surge Elevations . I ]

Path of Humicane Katnna ~— ABFE Open Coast/BackBay Boundary Miles

KN
Mississippi Emergency Management Agency f MEMA Section 1 - 68



3.3: Tornado Risk Assessment

Hazard Description

Tornadoes are nature’s most violent storms. Spawned from powerful thunderstorms, tornadoes can cause
fatalities and devastate a neighborhood in seconds. A tornado appears as a rotating, funnel-shaped cloud
extending from a thunderstorm to the ground with whirling winds that can reach 300 miles per hour.
Damage paths can be in excess of one mile wide and 50 miles long. Every state is at some risk from this
hazard. Some tornadoes are clearly visible, while rain or nearby low-hanging clouds obscure others.
Occasion- ally, tornadoes develop so rapidly that little, if any, advance warning is possible. Before a tornado
hits, the wind may die down and the air may become very still. A cloud of debris can mark the location of a
tornado even if a funnel is not visible. Tornadoes generally occur near the trailing edge of a thunderstorm. It
is not uncommon to see clear, sunlit skies behind a tornado.

Most of the Earth's tornadoes touch down in the hotbed known as Tornado Alley, bordered by the Dakotas
to the north, the Gulf Coast to the south, the Rocky Mountains to the west and the Appalachian Mountains
to the east. Tornadoes in some areas have become so common that tour guides often charge thousands of
dollars to lead groups on weeklong tornado-watching tours.

Southeast of Tornado Alley is Dixie Alley, home to the deadliest tornadoes. Dixie Alley spreads from the
Lower Mississippi Valley to the Upper Tennessee Valley, including Arkansas, Mississippi, Louisiana,
Alabama, Georgia and the Florida panhandle.

Quick facts about tornadoes:

o They may strike quickly, with little or no warning.

o They may appear nearly transparent until dust and debris are picked up or a cloud forms in
the funnel.

o The average tornado moves southwest to northeast, but tornadoes have been known to move
in any direction.

o The average forward speed of a tornado is 30 mph, but may vary from stationary to 70 mph.
« Tornadoes can accompany tropical storms and hurricanes as they move onto land.
« Waterspouts are tornadoes formed over water.

« Tornadoes are most frequently reported east of the Rocky Mountains during spring and
summer months.

e Peak tornado season in the southern states is March through May; in the northern states, it is late
spring through early summer.

o Tornadoes are most likely to occur between 3 pm and 9 pm, but can occur at any time.
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The most common and practical way to determine the strength of a tornado is to look at the damage it
caused. From the damage, we can estimate the wind speeds. Prior to February 2007, the Fuijita Scale was
used to measure tornado severity (Table 3.3.1).

Tornadoes are also rated based on their wind speeds. An average tornado has maximum wind speeds of
about 112 mph or less, measures around 250 feet in width and travels approximately one mile before
unraveling. Some chart toppers have had 300 mph winds - almost twice that of 1992's devastating
Hurricane Andrew. The hurricane was a Category 5 storm, the highest hurricane rating.

Table 3.3.1
Fujita Scale

F-Scale Intensity Phrase Wind SpF5eed  F-Scale Intensity Phrase Wind Speed
Number Number
FO Gale tornado 42 — 72 mph F3 Severe tornado 158 — 206 mph
F1 Moderate tornado 73 =112 mph F4 Devastating tornado 207 — 260 mph
F2 Significant tornado 113 — 157 mph F5 Inconceivable tornado 261 - 318 mph

Source: NOAA

The Enhanced Fuijita Scale, or EF Scale (Table 3.3.2), was implemented by the National Weather Service
in 2007 to rate tornadoes in a more consistent and accurate manner. The EF-Scale takes into account
more variables than the original Fujita Scale (F-Scale) when assigning a wind speed rating to a tornado,
incorporating 28 damage indicators such as building type, structures and trees. For each damage indicator,
there are 8 degrees of damage ranging from the beginning of visible damage to complete destruction of the
damage indicator. The original F-scale did not take these details into account.

Table 3.3.2
Enhanced Fujita Scale

Enhanced Fujita Wind Speed Potential Damage
Category (mph)
EFO 65-85 Light damage. Peels surface off some roofs; some dam- age to

gutters or siding; branches broken off trees; shallow- rooted trees
pushed over.

EF1 86-110 Moderate damage. Roofs severely stripped; mobile homes
overturned or badly damaged; loss of exterior doors; windows and
other glass broken.

EF2 111-135 Considerable damage. Roofs torn off well-constructed houses;
foundations of frame homes shifted; mobile homes completely
destroyed; large trees snapped or uprooted; light-object missiles
generated; cars lifted off ground.

EF3 136-165 Severe damage. Entire stories of well-constructed houses
destroyed; severe damage to large buildings such as shopping
malls; trains overturned; trees debarked; heavy cars lifted off the
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ground and thrown; structures with weak foundations blown away
some distance.

EF4 166-200 Devastating damage. Well-constructed houses and whole frame
houses completely leveled; cars thrown and small missiles
generated.

EF5 >200 Incredible damage. Strong frame houses leveled off foundations

and swept away; automobile-sized missiles fly through the air in
excess of 100 m (109 yd); high-rise buildings have significant
structural deformation; incredible

Source: NOAA

Hazard Profile

The hazard profile for tornadoes in Mississippi was updated from the previous approved plan of 2013 to
include current statistics regarding tornado activity.

According to the Storm Prediction Center, an average of 1,224 tornadoes touch down per year across the
United States. The top 10 states for tornadoes as of the most recent (1991-2015) average are represented
in the table below:

Top 10 Tornado States
State No. of Tornadoes Ranking
Texas 146.7 1
Kansas 92.4 2
Oklahoma 65.4 2
Florida 54.6 3
Nebraska 54.6 4
lllinois 54 5
Colorado 49.5 6
lowa 49.2 7
Alabama 471 8
Missouri 46.7 9
Mississippi 451 10
Source: NOAA
x X
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During the years 1950 to 2017, Mississippi has had 2,554 tornadoes, accounting for 503 fatalities and
6,717 injuries. This averages less than one fatality per tornado, but more than two injuries during each
event.

The fewest tornadoes recorded during one year in Mississippi were five in 1964. The greatest number of
tornadoes in Mississippi recorded by the National Weather Service was 136 in 2011.

Tornadoes are not as easily spotted in Mississippi as they are in the Midwest where flat land and few trees
make tornadoes more visible. Densely populated counties and communities throughout Mississippi tend to
record more sightings of tornadoes than rural and less populated areas. It should be noted tornadoes are
often associated with severe weather events such as thunderstorms. Due to the climate conditions in
Mississippi, tornadoes can occur in every month of the year, but have a greater frequency during the period
of February through May and November, typically during the change of seasons.

The state of Mississippi declared November as Tornado Awareness Month. This is done as part of the
state’s effort to educate the public on tornado safety. In addition, a statewide test of the tornado warning
system is conducted in February in conjunction with Severe Weather Awareness Week. The purpose is to
encourage schools, government agencies and businesses throughout the state to test their tornado
emergency procedures.
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A review of past tornado occurrences reveals Hinds and Rankin Counties continues to have the most re-
corded tornadoes from 1950 — 2017. The counties with the most recorded tornadoes are demonstrated in
the table below.

Top 10 Tornado Counties

Counties No. of Tornadoes Ranking
Hinds 87 1
Rankin 74 2
Harrison 70 3
Jones 66 4
Jackson 57 5
Madison 55 6
Simpson 53 7
Bolivar 50 8
Hancock 50 8
Copiah 48 9
Warren 48 9
Pearl River 48 9
Newton 44 10
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Damage caused by an EF-4 tornado that occurred in
the Hattiesburg (Forrest County) area on Sunday, Feb.
10, 2013, impacting multiple facilities on the University
of Southern Mississippi (USM) campus.

Aerial view from Marsh Hall
Source: USM

Elam Arms Dormitory
Source: USM

02/12/2012 A 02/12/2012

Shafer Center for Crisis Intervention Jazz Station
Source: USM Source: USM
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Picture taken by Eric Roberts, courtesy of NWS Picture taken by Teresa Mergens, courtesy of NWS
Laurel (Jones County) - December 2014 Columbia (Marion County) - December 2014

Picture taken by Haskel Burns, courtesy of NWS
Columbia (Marion County) - December 2014

Picture taken by John Carter, courtesy of NWS
Heidelberg (Jasper County) - December 2014
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Picture taken by: Tom Malmay, Malmay & Associates
Near Holly Springs (Marshall County) - December 2015

More Precise Tornado Warnings

Tornado and severe thunderstorm warnings have not changed much in the passing decades. However, a
research program is looking to improve lead time and the precision of warnings. An overhaul of the nation's
weather warning process, including tornado warnings, currently in development aims to provide more
precise warnings with increased lead time to help decision makers and the general public respond
accordingly.

The Forecasting a Continuum of Environmental Threats (FACET) program at NOAA's National Severe
Storms Laboratory in Norman, Oklahoma, seeks to provide forecasters a continuously-updating threat grid
to supplement the current warning polygons. The current warning process has not changed much since the
1960s, with the exception of subtle tweaks including the use of bullet statements in text to more clearly
highlight potential impacts (including the use of tornado and flash flood emergencies) and the use of storm
polygons instead of whole counties.

When one only hears the warning, that part of a county or city is in a warning and those located in that area
should take shelter immediately. The general graphical depiction of a warning is a polygon. If your location
is in that polygon, taking shelter is highly recommended. If not, it is not a threat, at least not yet. However,
false alarm challenges with tornado warnings is always an issue due to the limitations of Doppler radar
detecting rotation near the ground, among other reasons.

This paradigm of warnings, together with dual-polarization of Doppler radar, severe storm research and a
more dense network of spotters has led to an average lead time of 13 minutes for tornado

warnings. However, tornado warning polygons will always be larger than any actual tornado tracks due to
uncertainty in the track of the parent thunderstorm when a warning is issued. Consider the infamous
Tuscaloosa, Alabama, EF4 tornado during the April 27, 2011, super outbreak. While this warning
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technically was correct as a tornado was confirmed within the warned area and it likely saved lives, the fact
remains, the large majority of the tornado-warned area was not hit by the tornado. No one will complain
about being over warned outside of the massive tornado’s path. However, the question then becomes
whether those same folks will take shelter the next time.

FACET seeks to provide a more precise probability threat map of a severe weather event, such as a
tornado. This threat map, known as PHI or probabilistic hazard information, can ingest both conventional
current data such as radar, satellite and surface observations, as well as any high-resolution models, and
can be adjusted in real-time by the forecaster. The PHI map more tightly represents the area of greatest
threat, within the larger tornado warning.

Tornado warning (red polygon) and actual track (black line) Example of what a probability threat map from FACETs would
of the Tuscaloosa, Alabama, EF4 tornado of April 27, 2011. look like for the April27, 2011, Tuscaloosa, Alabama tornado.
Source: National Severe Storms Laboratory In this case, the dark red, and purple contours of the plume

indicate the greatest likelihood of a tornado.
Source: National Severe Storms Laboratory

Perhaps most importantly, this map could update as frequently as every minute, giving advanced alert
downstream of the conventional tornado-warned area. FACET envisions the PHI maps and data could be
used, for example, to prompt a "tornado threat increasing" alert when the PHI threat plume is pushing
toward your area but not yet close enough for a tornado warning, which would provide valuable extra lead
time.

The benefits of more precise, accurate warnings with increased lead time are immense. However, this can
only happen if the warnings are heeded. This is where the important component of social and behavioral
science plays a role. FACET envisions the PHI maps and data could be used, for example, to prompt a
“tornado threat increasing" alert when the PHI threat plume is pushing toward your area, but not yet close
enough for a tornado warning, which would provide valuable extra lead time.

Incidentally, the PHI concept is not simply for tornado warnings. While the current focus is on hazards
associated with thunderstorms such as tornadoes, hail, lightning and flash flooding, this concept can also
be extended to other hazardous weather, including winter weather.

It will be several years before these probability threat maps accompany standard warnings issued from the
National Weather Service. However, some aspects of FACETs/PHI will be rolled out at NOAA's Storm
Prediction Center and the Weather Prediction Center in 2018. Implementation in local National Weather
Service forecast offices and private meteorological companies look to come online sometime in 2021.
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dependent on National Weather Service requirements, it is uncertain whether these PHI-based warnings
will completely replace the current polygon warnings.

Location/Past Occurrences

Mississippi is no stranger to tornado/severe weather threats and has had 29 Presidentially declared events
since 1953 as shown in Table 3.3.3. Brief descriptions of the events that occurred over the past ten years
and summaries from the NCDC and FEMA on the impacts to people and property, plus the public
assistance dollars obligated is provided in the summaries following the table.

Table 3.3.3
Presidential Disaster Declarations - Tornado/Severe Weather

Declaration Incident Period No. of Counties Date of M.ajor
Number Affected Declaration
DR-4314 April 30, 2017 9 May 22, 2017
DR-4295 January 20 - 21, 2017 4 January 25, 2017
DR-4248 December 23 - 28, 2015 12 January 4, 2016
DR-4205 December 23 — 24, 2014 1 January 7, 2015
DR-4175 April 28 — May 3, 2014 13 April 30, 2014
DR-4101 February 10 - 22, 2013 6 February 13, 2013
DR-1972 April 15 - 28, 2011 37 April 29, 2011
DR-1916 May 1 -2, 2010 8 May 14, 2010
DR-1906 April 23 - 24, 2010 7 April 29, 2010
DR-1837 March 25 - 28, 2009 11 May 12, 2009
DR-1764 April 4,2008 1 May 28, 2008
DR-1470 May 5 - 8, 2003 9 May 23, 2003
DR-1459 April 6 - 25, 2003 14 April 24,2003
DR-1443 November 10 - 11, 2002 3 November 14, 2002
DR-1398 November 24 - December 17, 2001 17 December 7, 2001
DR-1360 February 16 - March 15, 2001 23 February 23, 2001
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DR-1051 May 8 - 17, 1995 4 May 12, 1995

DR-968 November 21 - 22, 1992 9 November 25, 1992
DR-967 October 10, 1992 1 October 17, 1992
DR-939 March 9 - 10, 1992 4 March 20, 1992
DR-906 April 26 - May 31, 1991 32 May 17, 1991

Source: FEMA Disaster Declarations-Mississippi

DR - 4314 - April 30, 2017

During the early morning hours of April 30th, a
squall line of severe thunderstorms developed
across central Louisiana and pushed eastward
across the National Weather Service Jackson,
MS forecast area. The line intensified as it
approached the Mississippi River and evolved
into a Quasi-Linear Convective System (QLCS).
Numerous tornadoes (29) developed along the
line, with the most prolific damage occurring
along the track of a large mesovortex which
tracked from Claiborne County through western
Hinds/Madison, eastern Yazoo, eastern Holmes,
southeastern Carroll, Montgomery, and
northwestern Webster counties.

T-stnrm Wind Damage g Hail n Tornado
This region is no stranger to tornadoes, squall B8 Flood/Flash Flood (g Heavy Rain
Microburst/Downburst a Funnel Cloud B Lightning Damage

lines or tornado outbreaks. However, what
occurred Sunday morning, April 30th, was quite rare. Here is a general explanation of a very complex
situation. As the squall line of storms was taking shape across central Louisiana, a mesoscale convective
vortex (MCV) began to develop. This feature is on a smaller scale than traditional low pressure areas and
usually ranges in diameter between 20 to 50 miles. This particular MCV developed as a large cluster of
storms merged with the evolving squall line. Intensifying downdrafts caused bowing segments in the line to
surge out. Due to the strong ambient wind shear in place, strong updrafts along the bowing line became
oriented more favorably with the underlying wind shear. As this occurred, smaller scale circulations quickly
developed. These circulations are called meso-vortices and are the features responsible for producing the
tornadoes our region experienced. A feedback mechanism began at this point and the larger “parent” MCV
was able to be maintained as it continued to modify the environment driving stronger wind shear which in
turn supported strong and multiple quickly developing meso-vortices as the system moved northeast. This
all combined to support and maintain an efficient tornado producing feature rarely seen. While hard to
describe and visualize, this larger vortex was essentially on the ground and was generating smaller vortices
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that were rotating around the parent circulation. The end result was substantially wide tornado paths,
numerous tornadoes, and additional wind damage away from the tornadic vortices.

For a historical perspective, this event ranks as 4th on the number of tornadoes (29) produced across the
forecast area. Also of note, other similar efficient tornado producing MCVs are quite hard to identify. Most
recent are two that occurred during the early morning squall line from April 27, 2011. One was in central
Mississippi (very near the recent impacted area), and the other in northern Alabama. There are likely other
instances of these systems in the past, but these likely occurred before Doppler Radar which is a
tremendous tool in identifying the smaller scale meso-vortices and how the data aids the damage survey
process.

In addition, strong straight line winds occurred in some areas. A 71 mph wind gust was recorded at the
Greenwood-Leflore Airport. Flash flooding was also reported in some areas including Vicksburg, Bentonia,
Hattiesburg, and Laurel.

Public Assistance Dollars Obligated

LRSI ) Declared Counties
¢ No of Counties Affected: 9 Total PA Grants Emergency Work Permanent Work
e Deaths: 1 (Categories A-B) (Categories C-G)
e Injuries: 0
e Estimated Property Damage: $14,859,529.38  $12,693,708.75 $2,104,623.63
$15,510,000

DR - 4295 - January 20-21, 2017

Two rounds of severe weather impacted
the ArkLaMiss region - one beginning
shortly after midnight on early Saturday
morning and continuing through shortly
before daybreak and a second
beginning during the evening hours and
continuing until just before midnight
Saturday night. During the early
morning event, areas south of [-20 in
Mississippi were impacted. Most
notably, an EF-3 tornado tracked
through Lamar and Forrest counties, : S
killing four people in Hattiesburg and Petal, Miss Source: MS Army National Guard, Pfc. Christopher Shannon
injuring over 50 others. In addition. Trees and powerlines were downed and large hail was reported in other
areas across south Mississippi. Heavy rainfall resulted in flash flooding in parts of Forrest, Marion, Jones,
and Jefferson counties. The evening event impacted a larger proportion of the area. An EF-2 tornado
occurred in Lauderdale County near the Lauderdale community, injuring one. An EF-1 tornado occurred in
Morehouse Parish tracking between Mer Rouge and Bonita. Also, a brief EF-0 tornado occurred near
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Hamburg in Ashley County. Wind damage was reported across parts of southeast Arkansas, southwest
Mississippi, and east Mississippi. Meanwhile, large hail fell from central Louisiana through central and
south Mississippi. Hail as large as 3.5" in diameter fell in Catahoula Parish.

Public Assistance Dollars Obligated

LRSI ) Declared Counties
¢ No of Counties Affected: 4 Total PA Grants Emergency Work Permanent Work
e Deaths: 4 (Categories A-B) (Categories C-G)
o Injuries: 58
» Estimated Property Damage: $8,910,037.31 $6,802,467.91 $2,107,569.40
$9,635,000

DR - 4248 - December 23-28, 2015

Much above normal temperatures, with some
record warmth, and high amounts of moisture in
the region led to an active period of weather
throughout the month of December. With such
warm and moist conditions in place, many upper
disturbances and strong frontal systems sparked
severe thunderstorms and tornadoes to develop
across the region in December, with the strongest
and most widespread tornado event in north
Mississippi on December 23rd.

December 23, 2015 - This tornado touched down
about a mile east of US Highway 61 and moved
northeast, downing trees and power lines along Prentiss County Source: National Weather Service

the path. Damage in Bolivar County was rated EF-1

but the tornado continued into Coahoma County producing more significant damage farther northeast
resulting in the EF-3 rating.

December 25, 2015 - A chicken house was damaged with a tin roof partially torn off along with trees
downed. This damage occurred along County Road 529. Residents witnessed the tornado move through
the area.

December 28, 2015 - This brief tornado touched down 2.5 miles southwest of Seminary and tracked to the
northeast before crossing Seminary Sumrall Road where it destroyed a barn and snapped some trees. As it
crossed the Road a shed was destroyed and more trees were uprooted and snapped. The tornado then
crossed Tower Road and shortly after caused severe damage to a carport that fell on a vehicle. The
tornado then crossed Seminary Mike Conner Road where it uprooted some trees. The tornado continued
northeast and right before crossing Highway 49, several trailers were blown onto the highway and a
fireworks stand was destroyed. Numerous trees were snapped in the area as the tornado crossed the
highway. The tornado continued on the ground crossing Evergreen Church Road and Ray Harvey Road
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where it snapped more trees. In this area it produced severe roof damage to a home and snapped trees.
The tornado then crossed watts Road where large limbs were downed and trampoline was destroyed. The
tornado lifted soon after crossing Watts Road north of Seminary.

Public Assistance Dollars Obligated

IATgEIS el Declared Counties
¢ No of Counties Affected: 12 Total PA Grants Emergency Work Permanent Work
e Deaths: 11 (Categories A-B) (Categories C-G)
e Injuries: 64
e Estimated Property Damage: $5,548,643.40 $2,488,560.26 $3,060,083.14
$12,031,000

DR - 4205 - December 23 - 24, 2014

During the afternoon of Dec 23, just enough
ingredients came together to support numerous
severe storms ahead of a cold front. Across the
Lower Mississippi River Valley, peak heating
contributed to decent instability in the developing
warm sector in advance of the front. Sufficient low
level wind shear and strong winds aloft were also in
place as a decent upper low was located to our
north. This helped to support organized
thunderstorm activity along with quite a few
supercell storms.

A long lived, persistent, storm tracked across the southeastern counties (near Columbia, Mississippi to
Sumrall and Laurel to Heidelberg, Mississippi line) and produced multiple tornadoes. Widespread damage
occurred in southern Columbia, near Sumrall and near Laurel and areas in Marion, Jones and Clarke
counties. Sadly, five confirmed fatalities occurred, with three near Columbia in Marion County and two near
Laurel in Jones County. Severe storms moved out of the region by late afternoon to early Tuesday evening.
The front continued to track through the area through the evening of December 231,

Public Assistance Dollars Obligated

¢ No of Counties Affected: 1 Total PA Grants Emergency Work Permanent Work

e Deaths: 5 (Categories A-B) (Categories C-G)

e Injuries: 50

o Estimated Property Damage: $2,966,616.03 $1,659,926.12 $1,270,103.91
$27,233,000
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DR - 4175 - April 28 - May 3, 2014

A powerful spring storm system brought a
multi-day severe weather outbreak across
a large portion of the country during the
April 27-30 timeframe. This outbreak
started across the Central Plains on the
27" and slowly migrated eastward over the
following two days. A large tornado
outbreak occurred across the Lower MS
River & TN River Valleys on the 28th. The
event was capped on the 30th with
additional severe weather and a historic
flash flooding/heavy rain event along the
AL, FL gulf coast where rainfall totals
peaked between 15-25 inches.

Across the NWS Jackson, MS forecast Winston County / Source: WLBT

area, the tornado outbreak on the 28th was

the main event. This event was driven by a classic severe weather pattern with a strong fast moving jet
stream and a deep surface cyclone over the central plains. These features helped to produce strong wind
shear in the atmosphere which in turn combined with rich gulf moisture and setup a volatile atmospheric
mix. Multiple supercell thunderstorms developed during the afternoon/evening and produced many
instances of damaging wind and large hail along with multiple tornadoes. The most devastating tornado
was the EF-4 which tore a path across NE Leake, the corners of Attala/Neshoba counties, and through the
heart of Winston County where the city of Louisville was especially hard hit. This tornado was on ground for
34.3 miles and resulted in 10 fatalities and many injuries (official total unknown at this time). Other hard hit
counties were Lowndes, Rankin, Hinds, Scott, Newton, Montgomery, Warren and Jones. Each of these
counties experienced at least one tornado, some multiple tornadoes. Overall, 21 tornadoes have been
confirmed across the forecast area. Of these tornadoes, 3 were rated EF-3, 3 rated EF-2, 12 rated EF1 and
2 rated EF-0. Below is a table that has more specific information on each tornado.

Public Assistance Dollars Obligated

LRSI ) Declared Counties
¢ No of Counties Affected: 13 Total PA Grants Emergency Work Permanent Work
e Deaths: 11 (Categories A-B) (Categories C-G)
o Injuries: 145
e Estimated Property Damage: $89,845,050.69  $21,767,778.80  $68,077,271.89
$157,059,000
KN
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DR - 4101 - February 10 - 22, 2013

During the morning hours of Sunday, February 10,
2013, a line of severe thunderstorms moved into
southeast Arkansas, northeast Louisiana, and central
Mississippi, downing trees and power lines and
destroying a barn near Silver City in Humphreys
County. An approaching cold front, an unusually high
amount of wind shear, and sufficient instability resulted
in the severe weather outbreak.

As the storms continued to push eastward through the
early afternoon, the cold front began to stall, and the
entire weather system slowed down. To the south and
east of the line of storms, several supercell thunderstorms developed in the more unstable air mass over
south Mississippi, with many of the storms exhibiting strong rotation on radar. Shortly after 4 pm, a tornado
developed over southwest Marion County near the Pickwick community and tracked across the county into
far western Lamar County before lifting.

The same storm that produced this tornado continued eastward across northern Lamar County, producing a
large tornado that touched down west of Oak Grove, with EF-4 winds estimated at 170 mph, and tracked
through the very populated West Hattiesburg area. Emergency management reported 51 homes destroyed
and 170 with major damage in Lamar County.

The tornado continued into Forrest County, tracking through the cities of Hattiesburg and Petal before
ending in northwestern Perry County. Considerable damage occurred along the path of this storm before
impacting the southeast corner of the University of Southern Mississippi campus. Numerous buildings were
damaged in this area including several campus buildings and a large church. In Forrest County, emergency
management reported 133 homes destroyed, 207 sustained major damage, and 63 injuries suffered.
Scattered severe storms continued to affect the Pine Belt area through the remainder of Sunday evening
and into the early morning hours of Monday, February 11, before finally moving out of the area.

In addition to severe winds, flash flooding was a major issue in several areas. From the 10th through the
early morning hours of the 11th, heavy rainfall occurred over parts of southeast Mississippi, with five to
seven inches of rain fall and flash flooding reported in the area. Rainfall amounts of up to 3 1/2 inches
occurred in the Jackson metro area, leading to considerable flash flooding. Quick rises occurred on several
streams in the city of Jackson.

Public Assistance Dollars Obligated

¢ No of Counties Affected: 8 Total PA Grants Emergency Work Permanent Work

e Deaths: 0 (Categories A-B) (Categories C-G)

e Injuries: 74

o Estimated Property Damage: $4,451,913.70 $3,014,539.56 $1,437,374.14
$39,315,000.00
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DR - 1972 - April 15 - 28, 2011

A historic outbreak of tornadoes across
Arkansas, Louisiana, and Mississippi began
late on Tuesday, April 26t continuing into the
early morning hours of Wednesday, April 27,
The event ramped up again during the early
afternoon of April 27t continuing into the early
evening. The activity on April 26t began as
supercell thunderstorms producing large hail
and tornadoes across northeast Texas and
portions of Arkansas before evolving into a
squall line as it moved east.

This line of storms evolved through many stages as it moved across several states before dissipating. It
produced wind damage as it pushed east and was responsible for 23 of the 32 tornadoes that occurred
across the three-state area during this event. Of those 23, 12 were rated as strong (EF2, EF3) tornadoes
and had fairly long tracks.

Wednesday morning the atmosphere once again became increasingly favorable for producing additional
severe storms by early afternoon. The driving force for the activity Wednesday afternoon was a potent low-
pressure area at the surface that intensified during the day. The winds in the mid level atmosphere
increased to 80-100 mph, causing the low level winds to become stronger. The wind shear caused by the
turning of the winds from southerly near the surface to westerly aloft was at rare levels for late April over the
Deep South.

In addition, an abundance of low level moisture returned to the area. Sunny skies during the morning
interacted with the high levels of moisture, eventually leading to a very unstable air mass by early
afternoon. The result was an extremely rare mix of instability and wind shear. These ingredients, along with
lift from a potent upper disturbance, ultimately led to the historic tornado outbreak of April 27, 2011.

By early afternoon, several supercell thunderstorms were developing across central and eastern
Mississippi. These storms grew to supercell size and began producing tornadoes. The first tornado of the
after- noon started in Neshoba County on the north side of Philadelphia. This tornado ended up producing
EF-5 damage and tracked for 29 miles across Neshoba, Kemper, Winston and Noxubee Counties -
decimating the Town of Smithville.

Through the rest of the afternoon multiple tornadoes developed, stemming from multiple supercell storms.
Nearly all of the storms produced tornadoes, many of them significant with long tracks. Another violent
tornado impacting the Jackson forecast area occurred across Smith, Jasper, and Clarke Counties
continuing into Alabama with a total path length of 124 miles across both states.

Loss of life during this historic event was staggering. Unfortunately, 321 people lost their lives, making this

the second deadliest tornado outbreak in U.S. history. The March 18, 1925 Tri-State tornado outbreak was

the first with 747 fatalities. This system produced the first EF-5 tornado in Mississippi since the Candlestick
Park tornado on May 3, 1966, and marks the first time since statistics have been kept that two EF-5
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tornadoes have been recorded on the same day in Mississippi, with the tornado in Smithville also rated as
EF-5. Four tornadoes had path lengths over 100 miles across the southern states during this event, and all
four of these were rated either EF-4 or EF-5.

Public Assistance Dollars Obligated

Impact Summary Declared Counties

¢ No of Counties Affected: 47 Total PA Grants Emergency Work Permanent Work

e Deaths: 32 (Categories A-B) (Categories C-G)

e Injuries: 170

o Estimated Property Damage: $22,811,869.44 $11,648,398.71 $11,163,470.73
$56,461,000
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Figure 3.3.1a
Recorded Tornado Events 1950 to 2017

TORNADO TRACKS

Proportional Annual Toll

The Fujita Scale

NOAA Source
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Probability of Future Tornado Events

The National Weather Service in Jackson, is no more closer to scientifically establishing a probability of
future events in any one county or area. Tornadoes remain to random and unpredictable in nature. They
will and have occurred in all of Mississippi’s 82 counties at any point. The recorded period shows an
average of 38 tornado events per year throughout the state of Mississippi.

This assertion remains the same from the 2013 plan update. Past occurrences continue to indicate more
densely populated counties, such as Harrison, Hinds, Jackson, Jones, Rankin and Smith have experienced
a greater number of tornadoes. Based solely on historical data, the counties with the greatest number of
past occurrences are those with the greatest perceived risk of reoccurrence.
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Figure 3.3.1b
Recorded Tornado Events 1950 to 2017

Mississippi Tornadoes 1950-2017
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Tornado Watches

Figure 3.3.2. below further demonstrates Mississippi’s vulnerability to potential tornado outbreaks. This
graphic shows from 1993 - 2012 the watches per county departure range from -5 to 6.

Figure 3.3.2
Tornado Watches 2003 - 2015

2015 Tornado Watch Departure
from 2003-2015 13-Year Annual Average per County

Events Per Region

The following pages contains graphs depicting the tornado events that have occurred in each MEMA
Region. Each graph is accompanied with a regional map. An existing tornado track from the 1969 F4 just
south of Jackson that killed more than 30 people was used. The historic track was shifted to intersect with
critical assets typically near the center of each region. A half mile buffer was added to the centerline of the
track to encompass more of the anticipated damage swath. The resulting swath was analyzed with critical
assets that intersect with the swath to produce the tabular data sheets.
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MEMA Region 1
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MEMA Region 2
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MEMA Region 3
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Assessing Vulnerability of People to Tornadoes

Any person working in a building or living in a dwelling is vulnerable to the wrath of a tornado. According to
a study at Michigan State University, there are roughly 9 million mobile homes in the United States. The
United States averages well over 1,000 tornadoes per year. The risk of fatalities is greater in mobile homes,
which may be the only viable housing option for some people. A Northern lllinois University study entitled,
“Nightime Tornadoes are Worst Nightmare”, has indicated that 45% of all fatalities during tornadoes occur
in mobile homes, compared to 26% in traditional site-built houses

Again, mobile/manufactured homes are particularly vulnerable and as shown in Table 3.3.4 these structures
are a substantial percentage of housing throughout the state. Without appropriate warning or access to a
tornado shelter, they can rapidly become involved in a life- threatening situation.

People who outside of the siren warning area and with little access conventional communications such as
telephones, as well as those that do not have a NOAA weather radio are also at risk. People with special
needs and/or home-bound due to medical problems are especially vulnerable. Those who are reliant on
medical care such as insulin and oxygen are likely dependent on electricity and ventilation systems. This
makes them especially vulnerable to tornadoes in the event they cause a disruption in electrical service.
Patients in nursing homes and hospitals and patients in need of home health care are particularly
vulnerable to loss of power and disruption in public services resulting from a tornado event.

Inadequate individual warning and inadequate shelter during an event contribute to the number of fatalities
resulting from any given tornado. Often due to mobility problems or inability to hear or understand warnings,
the very young, the elderly, and the handicapped are especially vulnerable to tornadoes. It is imperative
institutions housing these individuals develop a severe weather action plan and conduct frequent drills

XX
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Table 3.3.4
Mobile/Manufactured Housing

County Number of  Percentage of County Number of  Percentage of
Mobile/ Total Housing Mobile/ Total Housing
Manufactured Manufactured
Housing Housing
MEMA Region 1 - 16,195
Coahoma 1,057 9.8% Tallahatchie 1,292 23.3%
DeSoto 2,971 4.6% Tate 2,425 21.7%
Grenada 1,602 15.7% Tunica 593 12.3%
Panola 4,044 27.4% Yalobusha 1,767 27.7%
Quitman 444 12.4%
MEMA Region 2 - 27,777
Alcorn 2,479 14.5% Pontotoc 3,232 25.7%
Benton 1,124 26.7% Prentiss 2,128 19.2%
ltawamba 2,245 22.1% Tippah 2,297 18.9%
Lafayette 2,5% 10.8% Tishomingo 1,945 22.3%
Lee 3,994 11.0% Union 2,611
Marshall 3,128 20.8%
MEMA Region 3 - 11,604
Attala 1,871 14.5% Leflore 1,106 8.4%
Bolivar 1,537 26.7% Montgomery 832 15.3%
Carroll 1,067 22.1% Sunflower 470 4.8%
Holmes 2,518 10.8% Washington 1,798 8.3%
Humphreys 405 11.0%
MEMA Region 4 - 18,808
Calhoun 1,368 19.7% Monroe 3,615 22.0%
Chickasaw 1,958 26.1% Noxubee 1,727 33.5%
Choctaw 728 17.5% Oktibbeha 2,253 10.5%
Clay 1,448 15.7% Webster 972 20.2%
Lowndes 3,106 11.5% Winston 1,633 18.6%
MEMA Region 5 - 28,132
Claiborne 1,912 35.8% Rankin 7,739 13.3%
Copiah 3,271 26.9% Sharkey 430 20.3%
Hinds 4,289 4.1% Simpson 3,051 25.5%
Issaquena 152 27.4% Warren 3,377 15.4%
Madison 2,080 51% Yazoo 2,231 22.2%
KX
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Clarke 2,270 28.8% Neshoba 2,431 19.7%

Jasper 2,549 31.0% Newton 1,910 20.4%
Kemper 1,046 22.1% Scott 3,471 30.2%
Lauderdale 4,866 13.9% Smith 1,918 26.4%
Leake 2,297 24.4%

MEMA Region 7 - 19,891
Adams 1,704 11.6% Lincoln 4,195 27.5%
Amite 1,928 29.1% Pike 4,430 24.7%
Franklin 1,153 27.7% Walthall 2,031 28.5%
Jefferson 1,265 34.4% Wilkinson 1,772 35.1%
Lawrence 1,413 23.4%

MEMA Region 8 - 23,521
Covington 2,109 11.6% Lamar 2,307 9.5%
Forrest 3,071 29.1% Marion 2,882 24.3%
Greene 1,082 27.7% Perry 1,938 35.1%
Jefferson 1,567 34.4% Wayne 2,865 31.1%
Davis
Jones 5,700 23.4%

MEMA Region 9 - 24,622
George 2,163 23.1% Jackson 5,348 8.7%
Hancock 2,987 12.6% Pearl River 4,734 19.3%
Harrison 7,783 8.7% Stone 1,607 22.2%
Total Mobile/Manufactured Housing Mississippi 193,308

Source: U. S. Census Bureau: 2000 Census and Selected Housing Characteristics 2012-2016 American Community Survey 5-Year Estimates
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Figure 3.3.3
Mobile/Manufactured Housing

-

State of Mississippi: Mobile/Manufactured Home Concentrations
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The strong winds of a tornado can rip just about anything off the ground including trees, vehicles, and even
houses. The second damaging effect of tornadoes is from the debris that the storm picks up. People have
been buried alive by houses or mud picked up and then dropped by a tornado. Smaller objects become
damaging projectiles when thrown by tornadoes.

To date, this information has remained the same. The deadliest tornado occurred in Vicksburg on March 2,
1966, with 58 fatalities. The Delta Region was struck on February 21, 1971, with 118 fatalities (known as
the Delta Outbreak). At this point, 2005 had the most recorded tornadoes when 120 hit the state of
Mississippi

Vulnerability to Natural Resources

Trees and decorative vegetation are all subject to damage from tornadoes. The force of a tornado is
powerful enough to uproot trees and vegetation and deposit the debris in standing water, resulting in a
polluted drinking water supply. Tornadoes also have the ability to cause animals to migrate prematurely.

Streams can become clogged with wind-blown debris and downed trees, causing flooding and resulting in a
slow recovery. Habitat for local wildlife may become destroyed, resulting in a reduction of species. If debris
is not removed from the forest floor, it can become fuel for a wildfire.

Local Plan Integration Summary

Below is a summary of the risk classification identified in the individual local mitigation plans, which
includes all corresponding municipalities and Disaster Resistant University Plans by MEMA Region:

: : MEMA
Medium High Redion
1 - - 1 6 - - 1
2 - 1 1 7 - - 1
3 - 1 1 8 - - 4
4 - - 2 9 - - 1
5 - - 17"

*Note- two additional plans in Region 5 ranked tornado as “yes” only and are not included in the above table.
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Assessing Vulnerability by Jurisdiction Methodology and
Potential Losses

The previous plans assessed each county’s vulnerability to tornado events by utilizing a rating system
devised to establish four ratings based on the following factors: number of past tornado occurrences, total
valuation of private property in each county, population density of each county, and past tornado damage
values. Each of these ratings were summed up to determine an overall vulnerability rating for each county
relative to the other counties.

As with the 2013 plan update, the 2018 plan update is using the same methodology. Four factors are used,
but they are not being classified into groupings to assess a value. The value for each category is presented
in Table 3.2.5 by MEMA Region.

The four factors are described in detail below with a summary of the results.

1. Prior Events - As previously suggested, the total number of tornadoes reported is probably
dependent upon population density and weather radar coverage. For the purposes of this plan, it is
reasonable to assume the overall frequency of tornadoes does not vary significantly across the
state by any means other than seasonality — southern portions of Mississippi appear to experience
a higher number of tornadoes during the spring severe weather season whereas the northern
portions experience their peak in the fall severe weather season.

Summary of Prior Events: The number of events by county, per region is provided in graph form
on pages 3:92 - 3:100 and in Table 3.3.5 on pages 3:107 - 3:111 by MEMA Region. All counties
are considered at high risk.

2. Private Property Values - To relatively compare the amount of assets vulnerable to loss by
tornado damage in each county, the state of Mississippi turned to assessment data from the
Mississippi Tax Com- mission. The values were obtained from the “Mississippi State Tax
Commission Annual Report Fiscal Year Ending June 30, 2016.”

The Annual Report provides private property assessments in two categories. These are “Real
Property” and “Personal Property.” The “Real Property” assessment represents the true value of all
taxable land and improvements thereto including residential, commercial and industrial property.
The “Personal Property” assessment represents the value of the following: business inventories;
furniture, fixtures, machinery and equipment for non-residential property; mobile homes and
automobiles. To determine the Total Valuation of Property for each county, the “True Value” from
the “Personal Property” assessment was added to the “True Value” from the “Real Property”
assessment. This total private property valuation dollar value in itself is an indicator of the total
value of each county’s property (tangible assets).

Summary of Private Property Values: The Total Property Valuation ranged from $143,595,723 in
Issaquena County to $13,812,440,934 in Harrison County.
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3. Tornado Damage Values - Total damages of past tornadoes was determined to be an important
factor in assessing vulnerability. The National Weather Service database listed past events plus
provided damage estimates from those events. These damage estimates were presented in
approximations.

Summary of Tornado Damage Values: Lawrence County still leads in greatest loss with
$504,289,000 in damages (2011-2017). The least amount of damage was in Stone County with
$660,050 in damages. At the last plan update, Smith County had the least amount of damages per
dollar amount. Smith County is currently as approximately $50,000,000 in damages.

Table 3.3.5
Tornado Damage Assessment

MEMA Region 1 |

Reported Property
i Event Totall gp\g:;e of Da;ggge_ (;l(ﬁlgc) Percent of
(2016 Tax Commission) (Approximations Property Damage
from site)

Coahoma 29 $1,007,458,991 $33,761,000 3.35%
DeSoto 24 $12,475,875,540 $44,648,000 3.58%
Grenada 19 $1,375,804,642 $1,768,000 0.13%
Panola 18 $1,708,022,135 $29,369,000 1.72%
Quitman 10 $288,633,934 $31,159,000 1.08%
Tallahatchie 18 $703,845,311 $32,002,000 0.45%
Tate 12 $1,243,521,770 $780,300 0.06%
Tunica 11 $1,480,716,504 $3,607,000 0.24%
Yalobusha 10 $571,843,941 $25,685,000 0.45%
Totals 151 $20,855,722,768 $202,779,300
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Reported Property
Count Event Totall of V'c:.:ue of Damage (NCDC) Percent of
oun ven rope -
! (2016 Tax (?omn)]’ission) (;:psrgxi,ﬁilﬁs FIETEEN] LETER:
from site)
Alcorn 20 $1,643,659,265 $4,056,000 0.25%
Benton 10 $477,336,736 $3,526,000 0.07%
Itawamba 13 $992,580,078 $4,126,000 0.04%
Lafayette 20 $4,348,103,412 $62,068,000 1.43%
Lee 24 $6,765,092,049 $22,006,000 0.33%
Marshall 20 $2,023,383,364 $5,666,000 0.28%
Pontotoc 19 $1,056,134,861 $30,101,000 2.85%
Prentiss 25 $983,469,246 $3,983,000 0.04%
Tippah 18 $919,227,879 $4,111,000 0.04%
Tishomingo 16 $1,204,081,030 $2,925,000 0.24%
Union 20 $1,940,333,798 $27,348,000 1.41%
Totals 205 $22,353,401,718 $169,916,000
Reported Property
Count Event Totall of Value of Damage (NCDC) Gl
oun ven ropert -
! (2016 Tax (?omn)]’ission) (::psrgxi,ﬁilﬁs FIETE] DEIERE
from site)

Atalla 36 $722,206,923 $94,228,000 1.30%
Bolivar 50 $2,043,324,562 $17,212,000 0.84%
Carroll 20 $544,262,661 $3,870,000 0.07%
Holmes 37 $616,184,963 $69,419,000 1.13%
Humphreys 32 $368,177,168 $10,688,000 0.29%
Leflore 43 $1,639,305,774 $33,721,000 2.06%
Montgomery 22 $431,514,148 $7,442,000 0.20%
Sunflower 34 $1,192,777,363 $7,525,000 0.63%
Washington 29 $2,347,211,318 $10,953,000 0.47%
Totals 303 $9,904,964,880 $255,058,000

¥
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MEMA Region 4

Reported Property
Count Event Totall of V'c:.:ue of Damage (NCDC) Percent of
oun ven rope -
! (2016 Tax (?omn)]’ission) (;:psrgxi,ﬁilﬁs FIETE] DEIERE
from site)
Calhoun 17 $663,392,234 $970,010 0.01%
Chickasaw 22 $645,723,585 $7,790,000 0.12%
Choctaw 16 $1,895,663,331 $119,415,000 6.30%
Clay 15 $951,785,243 $4,306,000 0.05%
Lowndes 38 $6,702,763,658 $75,223,000 1.12%
Monroe 35 $2,050,241,361 $12,122,000 0.60%
Noxubee 36 $415,775,069 $6,423,000 0.15%
Oktibbeha 24 $2,720,651,555 $7,258,000 0.27%
Webster 15 $468,716,910 $6,825,000 0.15%
Winston 22 $813,391,943 $122,152,000 1.50%
Totals 240 $17,328,104,889 $362,484,010
Reported Property
Count Event Totall of V'c:.:ue of Damage (NCDC) Percent of
oun ven rope -
! (2016 Tax (?omn)]’ission) (;:psrgxi,ﬁilﬁs FIETE] DEIERE
from site)
Claiborne 32 $360,234,501 $26,844,000 0.75%
Copiah 48 $1,128,041,573 $10,555,000 0.94%
Hinds 87 $11,949,237,413 $92,701,000 7.76%
Issaquena 20 $143,595,723 $3,765,000 0.30%
Madison 95 $11,505,788,910 $45,737,000 3.98%
Rankin 74 $10,958,465,853 $143,927,000 13.13%
Sharkey 32 $263,377,963 $28,284,000 1.07%
Simpson 53 $1,349,677,391 $27,446,000 2.03%
Warren 48 $3,601,457,620 $32,270,000 0.90%
Yazoo 43 $1,260,391,724 $147,846,000 11.73%
Totals 492 $38,918,811,051 $559,375,000
x ¥ N
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MEMA Region 6

Reported Property
Count Event Totall of V'c:.:ue of Damage (NCDC) Percent of
oun ven rope -
! (2016 Tax (?omn)]’ission) (;:psrgxiéeilﬁs FIETEEN] LETER:
from site)

Clarke 31 $815,018,920 $27,254,000 0.33%
Jasper 39 $965,621,992 $40,477,000 0.42%
Kemper 32 $411,462,319 $42,985,000 1.04%
Lauderdale 47 $4,206,780,767 $17,747,000 0.42%
Leake 52 $793,096,450 $65,721,000 0.83%
Neshoba 48 $1,226,377,511 $2,069,000 0.20%
Newton 44 $840,363,450 $19,720,000 0.23%
Scott 43 $1,261,988,972 $9,362,000 0.74%
Smith 67 $3,578,179,107 $50,977,000 1.42%
Totals 403 $14,098,889,488 $276,312,000

MEMA Region 7

Reported Property
Count Event Totall of Value of Damage (NCDC) Gl
oun ven ropert -
! (2016 Tax (?omn)]’ission) (::psrgxiéeilﬁs FIETEEN] LETER:
from site)

Adams 17 $1,789,743,060 $6,006,000 0.34%
Amite 21 $722,206,923 $2,047,000 0.03%
Franklin 12 $357,331,223 $3,775,000 0.11%
Jefferson 26 $324,790,094 $2,785,000 0.09%
Lawrence 26 $830,701,582 $504,289,000 60.71%
Lincoln 43 $1,798,471,747 $10,621,000 0.60%
Pike 22 $1,948,601,296 $29,078,000 1.50%
Walthall 26 $564,836,621 $2,288,000 0.04%
Wilkinson 11 $409,048,884 $1,153,000 0.03%
Totals 204 $8,745,731,430 $562,042,000
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Reported Property
County Event Tota;gp\éi:;e o Dagggi%ﬁgq Percent of
(2016 Tax Commission) (Approximations Property Damage
from site)
Covington 35 $953,519,490 $10,555,000 1.1%
Forrest 39 $4,215,660,367 $44,721,000 1.06%
Greene 23 $567,356,719 $15,432,000 0.27%
Jefferson Davis 24 $431,170,885 $3,826,000 0.09%
Jones 66 $3,379,100,357 $71,897,000 2.13%
Lamar 43 $3,788,935,003 $24,279,000 0.64%
Marion 37 $1,049,746,033 $28,876,000 2.75%
Perry 17 $534,520,330 $1,088,000 0.02%
Wayne 25 $2,035,360,396 $27,593,000 1.36%
Totals 309 $16,955,369,580 $228,267,000
Reported Property
i Event Totall rcofp\(l;::;e of Daggge— (;l(ﬁlgc) Percent of
(2016 Tax Commission) (Approximations Property Damage
from site)
George 13 $898,104,563 $1,552,000 .02%
Hancock 45 $3,844,208,848 $27,087,000 1%
Harrison 65 $13,812,440,934 $63,203,000 46%
Jackson 55 $12,382,944,852 $2,933,000 2%
Pearl River 43 $2,689,806,893 $5,260,000 2%
Stone 21 $740,879,991 $660,050 .09%
Totals 247 $34,368,386,081u $100,695,050
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Impacts of Mitigation

The Mississippi Emergency Management Agency partnered with the Federal Emergency Management
Agency to improve tornado warning capabilities through participation in a storm siren grant program. This
program required localities to provide minimum matching funds, document a proposed site and the effective
range and population to be warned should the project be funded, and assume responsibility for future
maintenance of a funded system.

The state of Mississippi also offered a safe room program - “A Safe Place to Go” encouraging homeowners
to construct individual safe rooms at their residence providing protection to their families. More than 6,200
safe rooms were installed statewide thanks to this initiative. This program is no longer active as funding is
unavailable.

The state also provided funding for FEMA 361 and Community Safe Rooms. With advanced notice, these
safe rooms could be opened for those persons who may be in harm’s way; including but not limited to those
in mobile homes/manufactured housing.

XX
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3.4: Dam/Levee Failure Risk Assessment

Hazard Description

Adam is any artificial barrier constructed to impound or divert water, waste- water, liquid borne materials or
solids that may flow if saturated. All structures necessary to maintain the water level in an impoundment or
to divert a stream from its course will be considered one dam.

Alevee is an artificial embankment alongside a river. The main purpose of an artificial levee is to prevent
flooding of the adjoining countryside; however, they also confine the flow of the river resulting in higher and
faster water flow.

The Surface Water and Dam Safety Divisions of the Office of Land and Water Resources, Mississippi
Department of Environmental Quality (MDEQ) develop regulations on Dam Safety for the state. Dams are
categorized according to what lies downstream, as well as the expected impact of dam failure. The
following is taken from regulations for dams in Mississippi that will describe the statutory dam categories:

Low Hazard (Category lll, or Class A) - A class of dam in which failure would at the most, result in
damage to agricultural land, farm buildings (excluding residences), or minor roads. Without exception, all
low hazard dams in Mississippi are earthen dams; some are considered to be properly engineered
structures.

High Hazard (Category I, or Class C) - Dam failure may cause loss of life, serious damage to homes,
industrial or commercial buildings, important public utilities, main highways or railroads. Dams con- structed
in residential, commercial, or industrial areas are classified as high hazard dams unless other- wise
classified on a case-by-case business. For example, dams constructed where there is potential for
development receive a high hazard classification. The term “High Hazard” does not speak to the quality of
the structure, but rather the potential for a resultant death or exposure to property damage down- stream in
case of a failure. A dam can be as small as six feet in height, but if a homeowner lives within a reasonable
distance of the structure, he would be considered vulnerable.

A high hazard dam is a class of dam in which failure may cause loss of life, serious damage to residential,
industrial, or commercial buildings; or damage to, or disruption of, important public utilities or transportation
facilities such as major highways or railroads. Dams proposed for construction in established or proposed
residential, commercial, or industrial areas, and that meet the statutory thresholds for regulation, will be
assigned this classification unless the applicant provides convincing evidence to the contrary.

Significant Hazard (Category Il, or Class B) - A class of dam in which failure poses no threat to life, but

which may cause significant damage to main roads, minor roads, or cause interruption of service of public
utilities.
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Hazard Profile

The hazard profile for dam failure in Mississippi includes current statistics regarding dam/levee failures and
safety regulations that have been adopted by the State. According to the Mississippi Department of
Environmental Quality - Dam Safety Division, there are 3,833 dams in Mississippi, of which 328 are
classified as either high or significant hazard class (Figure 3.4.1).

Dams have a design lifetime. Unlike U.S. Army Corps of Engineers dams, private dams are all too likely to
go without periodic maintenance essential to minimize failure. In spite of a five-year inspection period for
high hazard dams, problems such as trees growing in the structure resulting in piping, animals using the
dam structure for burrowing, and the appearance of sand boils can contribute to dam failure.

Catastrophic dam failure is characterized by the sudden, rapid, and uncontrolled release of impounded
water produced by either overtopping or a break in the dam due to natural causes or human intervention.
Lesser degrees of failure tend to lead up to or increase the risk of catastrophic failure. Management of such
lesser degrees of failure normally can be accomplished if action is taken early and quickly.

Mississippi’s dam safety program should ensure the safety of public and private dams arising from the
extraordinary public safety risks posed by unsafe dams, the false sense of security that often arises from
the presence of an upstream dam (no matter its function), and the tendency of localities and private
landowners to want to develop areas that seem protected but in reality could be inundated if a dam fails or
is breached.

Section 51-3-39 of the Mississippi Code of 1972 charges dam owners with responsibility for maintaining
and operating their dams in a safe condition. Dam Safety Regulations adopted by the Mississippi
Commission on Environmental Quality in 2004 require all owners of High Hazard and Significant Hazard
Dams to have their dams inspected by a registered professional engineer before March 2006. Additionally,
the owners were required to prepare an Emergency Action Plan (EAP) for submission to MDEQ. Significant
Hazard dams that may interrupt some roads or public utility services are also required to have EAPs in
place.

The MDEQ Office of Land and Water Resources, Division of Dam Safety administers the state’s dam safety
program. This office conducts comprehensive file reviews and current hazard evaluation of all dams on
their inventory. The Division’s list of dams can be found in Appendix 7.3.4-A. This list includes dams
consisting of at least 50 acres of surface drainage area. Any size dam can be determined to be “High
Hazard”.
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Figure 3.4.1

Source: MDEQ Dam Safety Division

Section 1 - 11

X ~
Mississippi Emergency Management Agency x MEMA



Changes in Dam Classifications from 2018 Plan

The Dam Safety Division of MDEQ has been actively reviewing the hazard class ratings for dams
throughout the state. Since the 2013 plan, over 3,389 were reclassified and are identified in the dam
inventory provided in Appendix 7.3.4-A.

Table 3.4.1.shows dams which has a hazard class that has moved to high. Since 2013, 131 dams’
classification was moved high. Table 3.4.1a will show those dams initially with high classifications that were

subsequently moved to low.

State ID County

MS02789 Attala
MS06167 Attala
MS00939 Benton
MS03282 Calhoun
MS03285 Calhoun
MS01050 Carroll
MS01606 Carroll
MS01616 Carroll
MS01623 Carroll
MS02799 Choctaw
MS00546 Covington
MS01509 Desoto
MS01584 Desoto
MS02292 Desoto
MS03004 Desoto
MS03347 Desoto
MS03864 Desoto
MS03868 Desoto
MS00211 Forrest
MS03221 Forrest
MS03852 Forrest
MS05145 Grenada
MS01713 Hinds
MS01714 Hinds
MS01717 Hinds
MS01722 Hinds
MS01742 Hinds
MS01745 Hinds
MS01758 Hinds
MS01774 Hinds
MS01785 Hinds
MS01798 Hinds
MS02164 Hinds

Table 3.4.1

2018 Dam Hazard Class Changes to High

Dam Name

Kenneth Lowe Lake Dam
Albin Pond Dam

Oaklimeter Creek Watershed Structure Lt-8-17 Dam

Otoucalofa Creek Y-15-1 Dam

Otoucalofa Creek Y-15-4 Dam

Abiaca Watershed Structure Y-34-13 Dam
Pelucia Watershed Structure Y-33a-14 Dam
Abotlapoota Ws Str Y-34-15 Dam

Abiaca Watershed Structure Y-34-29 Dam
Upper Yockanookany Ws Str No 3 Dam
Dry Creek Watershed Structure 3 Dam

J B Lyon Pond Dam

Fox Lake Dam

Short Fork Pond Dam

Mcingvale Lake Dam

Blue Springs Lake A Dam

Megan Drive Lake Dam

Hilderbrant Lake Dam

Lynn Cartlage Lake Dam

Lake B Dam

Lakeland Drive Lake Dam

Southlakes Pond Dam

J C Gladney Lake Dam

Muse Lake Dam

Dennery Pond Dam

Nadia Lake Subdivision Dam

Jones Lake Ms01742 Dam

Cooks Lake Dam

Lazy C Club Lake Dam

Raymond Lake Dam

Collin Lake Dam

T D Buford Pond Dam

Friday Lake Dam
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MS02754
MS02896
MS03093
MS05362
MS05363
MS05365
MS05421
MS05422
MS05433
MS05525
MS00108
MS02313
MS02854
MS02827
MS03039
MS01149
MS01170
MS03861
MS06161
MS01641
MS01230
MS01235
MS01236
MS01237
MS03104
MS03398
MS03628
MS06090
MS06100
MS06103
MS00712
MS02731
MS05382
MS02616
MS02620
MS05625
MS05763
MS05765
MS05766
MS05901
MS01646
MS04503
MS02260
MS02274
MS02880
MS03151
MS03323
MS03662
MS03819

Hinds
Hinds
Hinds
Hinds
Hinds
Hinds
Hinds
Hinds
Hinds
Hinds
Holmes
Holmes
Jackson
Jasper
Jasper
Jones
Jones
Jones
Jones
Kemper
Lafayette
Lafayette
Lafayette
Lafayette
Lafayette
Lafayette
Lafayette
Lafayette
Lafayette
Lafayette
Lamar
Lamar
Lamar
Lauderdale
Lauderdale
Lauderdale
Lauderdale
Lauderdale
Lauderdale
Lauderdale
Lee
Lee
Madison
Madison
Madison
Madison
Madison
Madison
Madison

Walter Vinson Lake Dam

Multip Manor Lake Dam

Mcgee Lake Dam

MS05362 Lake Dam

MS05363 Lake Dam

MS05365 Lake Dam

Regency Estates Lake Dam

MS05422 Lake Dam

MS05433 Lake Dam

MS05525 Lake Dam

Tackett Watershed Structure 9 Dam
Flood Water Retarding Structure Site 35
Black Creek Cooling Water Dam

Big Creek Watershed Structure 13 Dam
Heritage Lake Dam

Lake Hatten Dam

Lake Ivell Dam

Roberts Lake Dam

Flowers Lake Dam

Shammack Creek Watershed Structure 3 Dam
Avant Lake Dam

East And West Goose Str R-9-1 Dam
East And West Goose Str R-9-2 Dam
Upper Yocona Watershed Structure Y-14-01 Dam
Lake Tara Dam

Otoucalofa Creek Structure Y-15b-8 Dam
Spring Lake Dam

Reagan Lake Dam

Big Jones Lake Dam

Brown Lake Dam

Little Black Creek Water Park Dam

W J Morris Pond Dam

Woodville Trace Lake Dam

Memorial Park Cemetery Pond Dam

C W Downer Pond Dam

MS05625 Lake Dam

Fair Oaks Lake Dam

MS05765 Lake Dam

MS05766 Lake Dam

MS05901 Lake Dam

Town Creek Watershed Dam #9

Shook Lake Dam

Arrington Lake Dam

Lake Cavalier Dam

Sulphur Springs Lake Dam

Camden Lake Dam

Cherry Hill Plantation Lake Dam

Scott Lake Dam

Houston Primos Dam

x ¥
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MS04308
MS05730
MS05836
MS05904
MS05907
MS06006
MS06046
MS06156
MS06169
MS02160
MS03802
MS02442
MS00755
MS03994
MS02174
MS03859
MS00674
MS01267
MS01285
MS01298
MS01300
MS01305
MS03300
MS03465
MS05356
MS05446
MS05532
MS05632
MS05663
MS06173
MS00874
MS06164
MS03063
MS03917
MS03980
MS01683
MS01684
MS01140
MS03368
MS00620
MS01887
MS00153
MS00154
MS02757
MS02757
MS06170
MS00189
MS01949

Madison
Madison
Madison
Madison
Madison
Madison
Madison
Madison
Madison
Montgomery
Montgomery
Neshoba
Noxubee
Pearl River
Perry
Pike
Pontotoc
Rankin
Rankin
Rankin
Rankin
Rankin
Rankin
Rankin
Rankin
Rankin
Rankin
Rankin
Rankin
Rankin
Scott
Simpson
Smith
Stone
Stone
Tallahatchie
Tallahatchie
Tate
Tate
Tippah
Tippah
Warren
Warren
Warren
Warren
Warren
Winston
Yazoo

MS04308 Lake Dam

MS05730 Lake Dam

MS05836 Lake Dam

MS05904 Lake Dam

Twelve Oaks Trace Dam

MS06006 Lake Dam

MS06046 Lake Dam

The Pond Dam

Lake Katherine Dam

Winona Country Club Lake Dam

E & E Ranch Lake Dam

Lake Pushmataha

Land O Lakes Dam

Go Go Road Lake Dam

Sportsman Lake Dam

C. V. Glennis Lake Dam

Town Creek Watershed Structure 26a Dam
Busick Lake Dam

Renno Sportsman Lake Dam

Loflin Lake Dam

Crawley Lake Dam

Piney Woods Lake Dam

Taylor Lake Dam

Shumaker Lake Dam

MS05356 Lake Dam

MS05446 Lake Dam

Easthaven Lake Dam

Etheridge Dam

MS05663 Lake Dam

Piney Woods Lake #2 Dam

Hines Lake Dam

McCoy Lake Dam

Big Creek Watershed Structure 15 Dam
Pine Burr Country Club Lake Dam
MS03980 Lake Dam

Ascalmore Structure Y-17a-01 Dam
Ascalmore Structure Y-17a-02 Dam
Southfork Lake Dam

Simpson Lake Dam

Muddy Creek Watershed Structure 24a Dam
Upper Tippah Watershed Structure Lt-6-17 Dam
Lake Hilda

Lake Linda

Leroy George Lake Dam

Leroy George Lake Dam

Tidwell Dam

Lake Tiak O Khata

Bentonia Watershed Structure 7 Dam

Source: MDEQ Dam Safety Division
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Table 3.4.1a
2018 Dam Hazard Class Changes from High

2013 Plan 2018 Plan
State ID County Dam Name Hazard Hazard

Class Class

H L
H L
H L
H L
H L
H L
H L
H L
H L
H S
H L
H L
H L
H L
H L

MS00434 Adams Mrs Roland Stacy Lake Dam
MS00053 Bolivar Delta Steam Electric Station Dam
MS01049 Carroll Abiaca Watershed Structure Y-34-12 Dam
MS01067 Carroll Big Sand Watershed Structure Y-32-19 Dam
MS02659 Desoto Horse Farm Dam
MS03336 Desoto Cedar Grove - East Lake Dam
MS03337 Desoto Cedar Grove - West Lake Dam
MS03717 Desoto Grays Creek Lake #1 Dam
MS00219 Harrison Riverline Lake Dam
MS02765 Jasper Blacks Dam
MS01254 Lafayette Coon Creek Lake Dam
MS03615 Lafayette Crown Pointe Dam
MS03323 Madison Cherry Hill Plantation Lake Dam
MS02036 Noxubee Don Good Lake Dam
MS03592 Rankin Mikell Lake Dam
Source: MDEQ Dam Safety Division

Mississippi has 5.2 million acres of high-risk flood zones, not counting the areas protected by certified
levees. Mississippi has approximately 665 miles of major levees, which are generally located in the western
border counties. All levees are constructed to provide a specific level of protection, such as the year or 500-
year flood. The 500-year flood level plus the additional freeboard height is considered a minimum protection
standard for levees protecting urban areas. If a flood occurs that exceeds that design, the levee will be
overtopped or otherwise fail from saturation, leakage, etc. When this happens, the results are catastrophic.
The threat of earthquakes also increases the risk of areas protected by levees.

By definition and by action, dam failure leads to an uncontrolled release of the reservoir. The results can
be catastrophic.

Dam incidents are events of engineering and safety interest that provide insight into the structural and
functional integrity of dam systems and their operation. An incident does not result in failure, but often
failure is adverted by intervention. Since 2010, there have been 26 recorded incidents. There were 16
incidents at high or significant hazard dams, with three of those not being on the inventory at the time of the
incident. At least eight incidents occurred at low hazard dams. At the time of the incident, two were not on
the inventory.
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Past Occurrences - Incidents

ms: Robinhood #4 Dam Incident
s~ Incident occurred on January 3, 2017 in Rankin County. Piping
was caused by animals burrowing in the embankment.

Trace State Park Dam Incident
Incident occurred on November 26, 2016 in Pontotoc County.
Maijor slide of working surface occurred.

Shahkoka Lake Dam Incident
Incident occurred on March 10, 2016 in DeSoto County. The
incident is a result of sliding on the downstream slope.

Piney Woods Lake Dam Incident
Incident occurred on February 15, 2016 in Rankin County.
Unfortunately this incident was a result of overtopping.

MANAGEMENT AGENCY
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Delta Crest Lake Dam Incident

Incident occurred on February 1, 2016 in DeSoto
County. This was a result of severe erosion under the
primary spillway slab..

Oktibbeha County Lake Dam Incident
Incident occurred on January 29, 2016 as a result of a
major slide on the upstream slope.

Truman Robert #1 Dam Incident

Incident occurred on November 20, 2015 in Forrest County.
The incident occurred due to a failure of the CMP primary
spillway.

KN
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~ Incident occurred on January 21, 2015 in Pearl River County. Failure of the
~ abandoned CMP primary spillway is the cause of the incident.

s e Incident occurred on April 15, 2014 in Simpson County. A slope
e e , « failure incident led the owner to attempt a controlled breach.

The maximum threat to citizens of Mississippi from dam failure will not originate from state or privately-
owned dams, but from federal flood control structures such as the United States Corps of Engineers’
Arkabutla, Sardis, Grenada, or Enid reservoirs. Simultaneous failure of these structures could occur due to
an earthquake in the New Madrid Seismic Zone. It is also important to note that extensive flooding from
states upstream that feed into the Mississippi River could also contribute to major flooding due to levee
breaches. However, a scenario of a failure at Lake Arkabutla Dam is provided in the vulnerability
assessment section.

When a dam has been designated as a High Hazard Dam Failure, Dam Safety Regulation, Title II: Part 7,
Chapter 3, requires all owners of High Hazard and Significant Hazard Dams to have their dams inspected
by a registered professional engineer at recurring intervals to be set by the division. All High Hazard dams
must also have an Emergency Action Plan (EAP). EAPs may also be required for some Significant Hazard
Dams. Guidelines for the inspections and for the preparation of the EAPs can be accessed from the links
located on MDEQ's website.

¥
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Since 2013, MDEQ Dam Safety Division has recorded 41 breaches. Table 3.4.2 shows all breaches that
have occurred since 1982. It is important to note that some failures may not have been detected and
reported.

Table 3.4.2
Dam Failures 1982 - 2017
June 2017 Wayne Lirette Lake Dam Unknown.
The primary spillway conduit which was
made of 8' diameter fuel tanks partially
June 2017 Jones Flowers Lake Dam collapsed and water exited the pipe and
eroded the center of the embankment
above the conduit
The primary spillway conduit which was
made of 8' diameter fuel tanks partially
June 2017 Jones Flowers Lake Dam collapsed and water exited the pipe and
eroded the center of the embankment
above the conduit
May 2017 Lamar Gumpond Road Dam Seepage/piping through animal burrows
May 2017 Pearl River Catfish Lake Dam Overtopping
May 2017 Smith Vowell Lake Dam (?Iide occurs in the center of the crest and
ownstream slope
April 2017 Forrest Sharra Lake Dam Partial failure of concrete chute spillway
January 2017 Franklin Gayle Evans Lake Dam = Spillway erosion
Piping around the primary spillway pvc and
March 2016 Smith Vowell Lake Dam a slide that formed on the downstream
slope of the dam
March 2016 Winston Lake Tiak O Khata Dam | New area of seepage/piping
Regency Estates Lake During heavy rains, the reservoir filled to top
March 2016 Hinds Dam of dam and began eroding around the
siphon pipe causing significant damage
Regency Estates Lake During heavy rains, the reservoir filled to top
March 2016 Marion Dam of dam and began eroding around the
siphon pipe causing significant damage
Overtopping cause large slide on the
February 2016 Rankin Piney Woods Lake Dam  downstream slope at an area between the
left abutment and the middle of the dam.
February 2016 Desoto Delta Crest Subdivision Piping/severe erosion under the primary
Lake Dam spillway
January 2016 Oktibbeha Oktibbeha County Lake  Slide on the upstream slope near the right
Dam abutment
January 2016 Jones Lonesome Pines Lake Piping approximately half way down
Dam downstream slope
December 2015 ltawamba Biddle Lake Dam Overtopping
November 2015 Forrest Truman Roberts Number | Failure of primary spillway conduit

1 Dam

(corrugated metal pipe)

x ¥
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November 2015

July 2015
May 2015

March 2015
June 2014
April 2014

April 2014

March 2014

October 2013
May 2013

May 2013

January 2013

January 2013
December 2012
August 2012

August 2012

August 2012

August 2012

August 2012

Hinds

Pontotoc

Monroe

Tate
Webster

Warren

Scott

Hancock

Lamar
Forrest

Jackson

Adams

Desoto
Madison
Pike

Wayne

Pearl River

Pike

Lamar

Latham Pond Dam

Trace State Park Lake
Dam

Clark Lake Dam
Senatobia Lake

Subdivision Dam
Savannah Lake Dam

Silver Creek Dam

Whiteway Farms Dam

St Regis Paper Company
Lake Dam

Lake Serene North
Noi

Spring Lake Dam

Robbins Lake Dam

MF Harris Pond Dam

Madison Baptist
Fellowship Dam

Percy Quinn

Unknown

Portie Dam

Percy Quinn

Lake Serene Southeast
Dam

x ¥
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Overtopping of a breach section constructed
by the owner

Maijor slide on the downstream slope just to
the left of the outlet

Erosion around the primary spillway culvert
in the left abutment(refer to picture taken in
the file)

Failure of the primary spillway (cmp) that
was previously filled with concrete

Through piping that began to headcut
Headcut back through the earthen spillway
during a large rain event

Severe seepage through dam that will
eventually lead to failure if the seepage
areas are not repaired. At the time of
inspection, seepage was estimated at 20-30
gpm but it did not appear that piping was
occuring.

The area received 3-5" of rainfall which led
to activation of the spillway with large flows
that started a series of headcuts in the
spillway channel.

Piping under the spilllway slab. Further
investigation is taking place.

Corrosion and piping around riser and
conduit

Owner attempted to rebuild dam.
Construction breached during heavy rain
Dam overtopped after a large rain event.
Crest of dam was damaged and a large
hole scoured out along the edge of the
crest.

Seepage caused by trees and animal
burrows

Seepage due to animal burrows

Large slides developed with seepage. Did
not lead to uncontrolled release of pool.
Failure around conduit. Exact cause
unknown.

Heavy rains from Hurricane Isaac caused
the dam to overtop and significant water
backed up onto owners property. A slide
occurred near the center of the dam. A
superficial crack formed on the dam.
Large slides developed with seepage. Did
not lead to uncontrolled release of pool.
Large slide on downstream face of dam. Did
not lead to uncontrolled release of pool.
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A plane of weak clay, failure to mix layers

January 2010 Jones Lake Getaway well during construction and poor
maintenance

April 2005 Hinds Dennery Lake Seepage, piping, biological growth caused
section near center of dam to erode away

2005 Desoto Allen Subdivision Lake Animal penetration, causing dam to breach
Animal penetration. Dam failed near center.

June 2004 Hinds Lake Dockery Controlled breach continued at the failed
section
Dam owner attempted to lower water level

2004 Lamar Bennett York by controlled brea?:h but lost control

May / June 2004 Hinds Lake Dockery Piping

April 2004 Pearl River Dove Lake Piping

March 2004 Lamar Big Bay Lake Piping

February 2004 Yazoo Dr. Freeman Lake Piping

February 2004 Simpson Peacock Lake Overtopping

September 2003 Warren Lake Forrest Piping

July 2003 Lamar Emmit Graves Piping

May 2003 Lauderdale Wild Duck Lake Piping

April 2003 Lauderdale Lake Evelyn Piping

January 2003 Madison Andover South Piping

December 2002 Lafayette Royal Oaks Piping

October 2002 Harrison Windy Hills Lake Piping along primary spillway conduit

September 2002 Madison Andover South Piping

September 2002 Pike Lake Dixie Springs Overtopping

August 2002 Lauderdale State Hospital Lake Poor overall condition

July 2002 Lafayette Horseshoe Lake Massive inQes, erosion on downstream
slope, leading to dam breach

April 2002 Carroll Billups Dam Piping

March 2002 Lauderdale Lake Tom Bailey Deterioration for primary concrete spillway

February 2002 Panola Unnamed Dam Piping along primary spillway leading to
dam breached

January 2002 Lauderdale John Kasper Lake Excessive seepage leading to dam breach

July 2001 Lamar Bridgefield Massive slides on downstream face leading
to dam breach

May 2001 Madison Francis Calloway Piping leading to dam being breached

May 2001 Madison Robinson Springs Overtopping

March 2001 Lamar West Lake First Addition | Piping leading to dam being breached

January 2001 Hinds Turtle Lake Piping leading to dam being breached

September 2000 Warren Lake Haven Animal penetration

April 2000 Hinds Whites Lake Piping/Breached

May 1995 Lauderdale Vise Lake Dam Sand boils - problem with longevity of dam

January 1995 Panola Lake Village Dam Spillway Failure

November 1994 Hinds Spring Lake Spillway Failure

April 1994 Desoto Strickland Lake Breached by Regulators

July 1993 Jones Indian Springs Lake Breached

December 1991 Benton Porter Creek Breached

June 1989 Leflore Abiaca Creek Breached

April 1984 Hinds Lakeview Lake Breached

KX
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April 1984 Hinds
March 1984 Lauderdale
March 1984 Panola
March 1984 Forrest
March 1984 Forrest
March 1984 Rankin
May 1983 Hinds

May 1983 Leake
April 1983 Leflore
April 1983 Pearl River
April 1983 Adams
April 1983 Hancock
April 1983 Lamar
December 1982 Leflore

Source: MDEQ Dam Safety Division

Mississippi Emergency Management Agency

Lake Larue
Dalewood Shores
Pine Lake

Burketts Creek

West Lake

Ross Barnett Reservoir
Jackson County Club
State Highway 35
Pelucia Bayou
Anchor Lake

Robins Lake

Boy Scout Camp
Lake Serene

Pelucia Bayou

rain event.

Breached by Design
Minor Breach
Breached

Breached
Overtopped
Sandbags on Levee
Breached
Overtopped
Breached

Breached

Breached

Breached

Spillway Out
Overtopped

Failure occurred on January 10, 2013 in DeSoto County.
Seepage caused by trees and animal burrows.

Failure occurred on April 6, 2014 in Warren County.
Headcut back through the earthen spillway during a large

x
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.~ Failure occurred on November 20, 2015 2013 in Forrest
= County. Failure of primary spillway conduit (corrugated

= metal pipe).

Failure occurred January 19, 2017 in Franklin
County. Failure occurred due to spillway
erosion.
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Failure occurred on June 6, 2017 in Jones County. The primary spillway conduit which was
made of 8' diameter fuel tanks partially collapsed and water exited the pipe and eroded the
center of the embankment above the conduit.

In each state plan update, probability of dam failure was considered high due to reduced inspection
capabilities within state government, and a series of dam failures, indicated a period of frequent failures
could be expected. As noted in the previous plan update of 2013, MDEQ continued to improve compliance
with dam regulations with increased inspections.

While the structural weakness of a dam is apparent from outside observation, sudden dam failure that
occurs during normal operations, with the water level at full supply and the water released causing the
largest change in flows is called a sunny day failure. It may be caused by foundation failure, earthquakes, or
another such event. This scenario normally refers to internal erosion (piping) failure. There are ways to
evaluate imminent failure of a structure, but these do not always provide the information needed to foretell
future events. State policies that have been promulgated to provide for a periodic inspection period require
five-year inspections for “high hazard” dams.

The Great Flood of 1927 unleashed a spring season of catastrophic events along the banks of the
Mississippi River. The flooding was a result of persistent heavy rainfall across the Central U.S. starting in
August 1926 and continuing through the spring of 1927. As the weather system stalled over the Midwestern
states, untold amounts of water descended on the Upper Mississippi River region. The region’s expanding
tributaries caused the Mississippi River to overflow in eleven states from lllinois to Louisiana. That same
system brought heavy rainfall to the Yazoo-Mississippi Delta, an alluvial plain located in northwest
Mississippi.

After several months of heavy rain, the Mighty Mississippi reached unprecedented levels, causing a levee
to break in lllinois on April 16th. A few days later, on April 21st, the levee in Mounds Landing, MS gave out.
KN
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This levee lay below the junction with the Arkansas River and approximately 12 miles north of Greenville,
Mississippi. Greenville was flooded the next day. The break was so severe, the amount of water it allowed
through covered nearly 1 million acres with 10 feet of water in just 10 days. Before long, the swelling
waters caused the entire levee system along the Mississippi River to collapse. The Mississippi Delta
received some of the worst damage, with water as high as 30 feet in some areas. It was two months before
the flood waters subsided. Figure 3.4.2 on the following page is a map that shows the areas inundated with
floodwaters. The map also shows the levee breaks all along the Mississippi. It was not until August 1927
that the last of the floodwaters had flowed into the Gulf of Mexico.

This devastating 1927 flood caused the loss of more than 246 lives; drowned out hundreds of cities, towns,
and villages; drove 700,000 people from their homes, rendering them objects of charity dependent upon the
Red Cross and other agencies; inundated 1,800 square miles; destroyed 1.5 million farm animals; caused
losses amounting to many hundreds of millions of dollars; suspended interstate freight and passenger
traffic; prevented telegraph and telephone communication; delayed the United States postal service; and
paralyzed industry and commerce. The flood of 1927 was the catalyst that began the great migration of
African Americans to northern states, with the majority relocating to Chicago, IL.

As a result of this disaster to the valley, the Federal Congress on May 15, 1928 passed a general flood
control act, wherein the government assumed the cost of all construction and for the first time enunciated
the policy of the Federal Government assuming the construction of levees necessary for the protection of
the valley.

After the waters receded, some two months later, property damage was estimated at $350 million dollars,
equivalent to approximately $5 billion dollars today. Economic losses were estimated at $1 billion (1927
dollars), which was equivalent to almost one-third of the federal budget at that time.

Some examples of levee failures along the Mississippi River prior to the General Flood Control Act of 1928
are recounted by Walter Sillers below:

o In 1882, the entire line of levee in Bolivar County, about 85 miles, seemed to snap in a hundred
places in one night, during a terrible storm on the night of February 28th, and the whole county was
under water.

o Asection of the levee a mile long caved into the river just south of the town of Prentiss in 1865, and
other levees, north and south, in Bolivar County, either caved in or broke; and as the stage of water
was high for that day, a disastrous overflow swept over the country, drowning stock, sweeping
away fences, destroying crops, and carrying destruction and disaster in its wake.

o Aprivate levee along Lake Vermillion from Lake Beulah to Neblett's Landing was adopted as a part
of the main levee system, in lieu of the abandoned levee. In spite of all the work and care given to
the levee proper, there were many breaks in it — 1867, 1882, 1874, and 1897. A break occurred in
the Catfish Point Levee in 1890, causing the entire Point with its improved plantations to be thrown
outside the levee and abandoned. The most disastrous of all was in 1912 in which the water was
the highest on record and caused a disastrous break in the levee four miles below Beulah.

x X
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e In 1922, the closure of the Cypress Creek levees on the Arkansas side of the Mississippi River
raised the flood line to the extent that carries the water over the top of the Mississippi Levees from
Kentucky Ridge to Mound Landing, causing a desperate struggle and a vast expenditure of money
to top it off and hold it against the increased flood line of the river.

« In 1926, Bolivar County was operating under the second Flood Control Act of 1923, under which
act all the levee boards contributed one-third of the cost of construction of the levees and
maintained the works after they were constructed.

o The Mississippi River Flood of 1927 was the nation’s greatest natural disaster. The National Safety
Council estimated deaths in the Yazoo-Mississippi Delta alone at 1,000. In Mississippi it directly
affected an estimated population of 185,495. A total of 41,673 homes were flooded; 21,836
buildings were destroyed; 62,089 buildings were damaged; and 2,836 work animals, 6,873 cattle,
31,740 hogs, and 266,786 poultry were drowned. An entire crop year was lost. A major result of the
1927 flood, which had an impact in eleven states, was the National Flood Control Act of 1928
passed by the U. S. Congress.

XX
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Figure 3.4.2
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Assessing Vulnerability Dam Failure

Life and property are always vulnerable to dam and levee failures throughout Mississippi. Loss of life is the
primary concern in assessing vulnerability to dam and levee failure. For this reason, a dam is considered
high hazard if only one life is at-risk to inundation in the event of a failure. Residential homes as well as
public buildings and infrastructure are vulnerable to damage if formerly-impounded waters are released due
to dam or levee failure. In many cases a dam or levee failure results in property damage that may not be
returned to pre-incident levels.

Each year, there are a number of dam failures in Mississippi and probably an equal number of dams that

are breached under controlled conditions to avoid the possibility of a sudden failure. Some dam failures in
the state have caused significant property damage. However, it is important to note that there have been
no fatalities in Mississippi attributable to a dam failure.

Damages due to flooding will have an effect on crops and trees. The destructive force of water can destroy
homes and businesses otherwise able to withstand wind and weather.

Homes built within the footprint of a “low hazard” dam suddenly may change the dam’s status to “high
hazard” and unknowingly place homeowners and their families at risk. The design lifetime of an earthen
dam is about 50 years. Often, the owner is not able to conduct routine site inspections of the dam and may
not detect warning signs of an eminent failure that might impact downstream properties.

When water is released from a dam failure, its course and destination can become unpredictable. The
National Weather Service will issue a Flash Flood Warning in the event of a dam failure. Drivers attempting
to cross roads without benefit of a bridge or culvert may be caught in a flash flood with no hope of recovery.
The MDEQ Dam Safety Division is not aware of any deaths directly attributable to dam failure. An indirect
death occurred when a driver ignored a warning sign and drove into a ravine created by a dam failure from
Tropical Storm Isidore a full six months earlier.

Water that is impounded loses its dissolved oxygen. When a dam empties into a watercourse, fish in the
watercourse suffocate and die as a result of a lack of biologically dissolved oxygen. Silt is often at the
bottom of a dam impoundment and will enable water-borne bacteria and microbes to grow in an
environment free of the cleansing action of sunlight. Mining operations utilize dams to impound tailings and
may include processed water, process chemicals, and portions of un-recovered minerals, all of which are
toxic to aquatic and human life. This does not imply that dams are a hazard to people and to the
environment, but water-borne minerals and water without aeration need to remain impounded behind a
dam.

x X
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All dams must be considered, regardless of hazard class. Any residential structure built in an inundation
area of a dam may ultimately provide justification to change the dam'’s classification. Information obtained
for the 2018 update continues to reveal that 59 of Mississippi’s 82 counties contain high or significant
hazard dams. Again, this number has not changed from the 2013 plan. To date, there are approximately
5,695 dams in the State of Mississippi. To date, there are still over 1,000 dams that have not been added to
the inventory. The break down of hazard types is as follows:

Overall inventory of Dams |

High Hazard Dams 306
Significant Hazard Dams 50
Unclassified Hazard 3.103
Dams

Low Hazard Dams 2,236
Total 5,695

A county summary by MEMA Region is provided in Table 3.4.3 and Table 3.4.4. lists the top ten counties in
total number of dams. An overall analysis of the dam inventory shows that between 2013 and 2017
approximately 1,264 dams have had a change in status. This means that for some districts, dams were
either added to the inventory, removed from the inventory or placed in categories outside of Significant,
High, and Low. The table below depicts the differences from the 2013 plan update versus the 2018 plan
update.

| Total Number of Dams per District |

District 2013 2018
1 380 452
2 578 559
3 414 263
4 471 462
5 705 876
6 510 434
7 215 166
8 347 320
9 214 482
Total 3,834 4,014

KN
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Table 3.4.3
Dam Inventory by County/MEMA Region

Significant Hi Significant High Low Total
MEMA Region 1 MEMA Region 2
Coahoma - - 2 2 | Alcorn - 1 27 28
DeSoto 1 21 112 134 | Benton - 4 62 66
Grenada - 3 32 35 | ltawamba - - 30 30
Panola 1 9 95 105 | Lafayette 1 14 94 109
Quitman - - 1 1 Lee - 14 66 80
Tallahatchi 2 10 32 44 | Marshall - - 79 79
e
Tate 1 4 65 70 | Pontotoc 1 7 42 50
Tunica - - 1 1 Prentiss - 3 13 16
Yalobusha 3 7 50 60 | Tippah 3 4 50 57
Tishomingo - 2 4 6
Union 1 4 33 38
Significant High Low Total Significant High Low Total
Atalla 1 2 44 47 | Calhoun - 4 52 56
Bolivar - - 14 14 | Chickasaw 2 1 65 68
Carroll 4 23 86 113 | Choctaw - 4 5 9
Holmes 1 5 39 45 | Clay - - 40 40
Humphreys - - 4 4 | Lowndes - 2 49 51
Leflore - - - - Monroe 1 - 52 53
Montgomer - 2 22 24 | Noxubee 2 - 32 34
y
Sunflower - - 12 12 | Oktibbeha 1 1 73 75
Washington - - 3 3 | Webster - 1 21 31
Winston - 1 44 45
Significant  Hig Low Total Significant  Hig Low Total
MEMA Region 5 MEMA Region 6
Claiborne - 1 20 21 || Clarke - - 59 59
Copiah - 4 26 30 | Jasper 1 3 21 25
Hinds 3 34 183 220 | Kemper 1 3 42 46
Madison 10 30 208 248 | Lauderdale 2 32 87 121
Rankin 2 30 94 126 | Leake 2 - 18 20
Simpson - 2 32 34 | Neshoba 1 2 56 59
Warren 1 7 28 38 || Newton 1 3 51 55
Yazoo 2 4 153 159 | Scott 1 2 29 32
Smith - 3 14 17
x
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Significant Hig Low Total Significant High Low Total

MEMA Region 7 MEMA Region 8
Adams - 5 33 38 | Covington 1 1 5 7
Amite - - 15 15 | Forrest 1 7 68 76
Franklin - 1 11 12 | Greene 2 - 26 28
Jefferson - - 18 18 | Jefferson Davis - 2 20 22
Lawrence - - 10 10 | Jones - 6 21 27
Lincoln - 1 13 14 | Lamar - 14 84 98
Pike - 3 21 24 | Marion - 2 12 14
Walthall - - 6 6 | Perry - - 20 20
Wilkinson - - 29 29 | Wayne - - 28 28
Significant High Low Total Significant High Low Total
MEMA Region 9
George 1 - 18 19 | Jackson - 1 37 38
Hancock - 1 56 57 | PearlRiver 1 3 207 211
Harrison - 1 63 64 | Stone - 3 90 93
Source: MDEQ Dam Safety Division
Table 3.4.5
Top Ten Counties in Number of Dams

Count Significant High Low Total
Carroll 4 23 86 113
DeSoto 1 21 112 134
Hinds 3 34 183 220
Lafayette 1 14 94 109
Lauderdale 2 32 87 121
Madison 10 30 208 248
Panola 1 9 95 105
Pearl River 1 3 207 21
Rankin 2 30 94 126
Yazoo 2 4 153 159

Source: MDEQ Dam Safety Division

When assessing the categories of the dams, in addition to the standard Significant, High, and Low, there
are Unsatisfactory, Further Investigation Needed (FIN), and Scheduled for Inspection (SFI). FIN means
that the dams were unclassified and needs additional analysis or field check. The designation of SFl
means the dams needs to be further inspected after an assessment was conducted. U signifies that the
dam is unclassified. There were a group of dams under MSDEQ purview that unfortunately failed from 2012
—2017. Outside engineers were hired to conduct assessment reports for inspections. Table 3.4.6 shows
the U, FIN and the SFI numbers.
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Count FIN SFI
MEMA Region 1
Coahoma - -
DeSoto 51
Grenada 22
Panola 23
Quitman -
Tallahatchi 2
e
Tate 8
Tunica -
Yalobusha 13
County FIN SFI
MEMA Region 3
Atalla 1 -
Bolivar -
Carroll 5 -
Holmes 9 2
Humphreys - -
Leflore -
Montgomer 2
y
Sunflower -
Washington -
Count FIN SFI
MEMA Region 5
Claiborne - 1
Copiah 1
Hinds 3
Madison 10 -
Rankin 19 2
Simpson 7 2
Warren 4 1
Yazoo 17 1

U

U

U

20
3
126
48
49
12
11
1

Table 3.4.6

Total

51
22
24

3
8

16

Total

Total

21
4
129
58
70
21
16
19

Dam Inventory by County/MEMA Region

Count

Alcorn
Benton
[tawamba
Lafayette
Lee
Marshall

Pontotoc
Prentiss
Tippah
Tishomingo
Union

County

Calhoun
Chickasaw
Choctaw
Clay
Lowndes
Monroe
Noxubee

Oktibbeha
Webster
Winston

Count

Clarke
Jasper
Kemper
Lauderdale
Leake
Neshoba
Newton
Scott
Smith

FIN SFI
MEMA Region 2
8 -
1
35
21
14

1= OO

FIN SFI
MEMA Region 4

Q1O + N

N
=

5

FIN SFI
MEMA Region 6
9 -

(NS Ml I Y
S
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U Total

- 8
16 16
24 25
4 39
38 59

- 14
53 53

7 13
10 15

- 1
44 44
U Total
37 37
30 32
13 13
26 35
37 42
25 49
54 54
83 83

8 8
32 37

U Total
15 24
20 22
34 35
98 106

6 8
45 56
34 39

9 10
10 10
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Count

Adams
Amite
Franklin
Jefferson

Lawrence
Lincoln
Pike
Walthall
Wilkinson

County
George

Hancock
Harrison
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FIN

SFI

MEMA Region 7

2

N T N BN

FIN

SFI

U

1

U

Total Count
3 | Covington
2 Forrest
4 Greene
Jefferson Davis
Jones
Lamar
6 Marion
2 | Perry
1 | Wayne
Total County
MEMA Region 9
4 | Jackson

2 | Pearl River

3 | Stone
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FIN SFI
MEMA Region 8
12 2
2 -
3
2 -
21 1
7 -
5
FIN SFI
1
37
2

U Total
15 15
2 16
- 2
3 6
40 42
2 24
1 8
- 5
U Total
1
2 39
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To assess dam failure, a multi-county scenario was developed. The scenario remains the same from the
previous plans (2010 and 2013). The failure of Lake Arkabutla Dam failure is still considered the worst
case scenario. The Lake Arkabutla Dam failure scenario indicates that water from a dam failure originating
in Desoto County and ending in Leflore County would take 45 days to travel to the Sunflower River and
would involve insurmountable damages to private and public properties. Because the movement of water
would be slowed in its journey to the Sunflower River, there would be sufficient warning to people
downstream to enable evacuation. Although it may be difficult to predict in specifics, it is estimated that
deaths could be in the hundreds because of the length of time water would continue to block roads and
access. The disruption to business and the costs of recovery would range in the billions of dollars. Figure
3.4.3 depicts flooding that could be expected as a result of a Lake Arkabutla Dam Failure.
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Figure 3.4.3
Lake Arkabutla Dam Failure Scenario
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Local Plan Risk Assessment Summary

Below is a summary of the risk classification in the individual local mitigation plans by MEMA Region.

Low Medium High MEMA Low Medium  High
Region
2 - - 7 9 - -
3 8 1 8 - - -
4 - - - 9 6 - -
5 16 31 -

MANAGEMENT AGENCY
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3.5: Tropical Cyclone Risk Assessment

Hazard Description

Tropical Cyclones are naturally occurring events that produce damaging high winds, generate dangerous
storm surge flooding, cause pounding storm surf, spawn tornadoes, and produce torrential rainfall that can
cause inland flooding.

The Atlantic hurricane season begins June 1 and ends on November 30, but hurricanes have developed

outside of the designated season. Mississippi has been subject to winter and spring extra-tropical storms
driving higher than normal tides from southerly and southeasterly winds. The Mississippi Coast has also

experienced tropical depressions and tropical storms which have caused higher than normal tides, storm
surge and gusting winds.

FEMA defines coastal storms as causing “increases in tidal elevations (called storm surge), wind speed and
erosion, caused by both extra-tropical events and tropical cyclones.” FEMA defines hurricanes as “tropical
cyclones characterized by thunderstorms and defined wind circulation.” These winds “blow in a large spiral
around a calm center called the eye.”

The following terms are used to describe tropical storms / hurricanes:

Tropical Wave: A trough or cyclonic curvature maximum in the trade-wind easterlies. The wave may reach
maximum amplitude in the lower middle troposphere.

Tropical Depression: A tropical cyclone in which the maximum sustained surface wind speed (using the
U.S. 1-minute average) is 33 kt (38 mph or 62 km/hr) or less.

Tropical Storm: A tropical cyclone in which the maximum sustained surface wind speed (using the U.S. 1-
minute average) ranges from 34 kt (39 mph or 63 km/hr) to 63 kt (73 mph or 118 km/hr).

Hurricane: A tropical cyclone in which the maximum sustained surface wind (using the U.S. 1-minute
average) is 64 kt (74 mph or 119 km/hr) or more.

Hurricane wind intensity is measured with the Saffir-Simpson Scale based on a 1-5 rating of a hurricane’s
sustained wind speed at the time of measurement. This is used to give an estimate of the potential property
damage expected along the coast from a hurricane landfall. Hurricanes reaching Category 3 and higher are
considered major hurricanes because of their potential for significant loss of life and damage. Category 1
and 2 storms are still dangerous, however, and require preventative measures. Wind speed is the
determining factor in the scale. All winds are described using the U.S. 1-minute average. Previously, storm
surge was described by the Saffir-Simpson Scale, but is no longer included.

The following excerpt from the National Hurricane Center explains revised definition of the Saffir-Simpson
Hurricane Scale and the separation of storm surge from storm category followed by an explanation of the
need to revise the new range of 