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1. Introduction

Hazard Mitigation is defined as sustained actions taken to reduce or eliminatetdomgisk from hazards and their
effects. Hazard Mitigation Planning is the process through which natural hazards that threaten communities are
identified, likely impactof those hazards are determined, mitigation goals are set, and appropriate strategies that
would lessen the impacts are determined, prioritized, and implemented.

In that regard, this plan (a) documents the St. Charles Parish Hazard Mitigation Plan Update (HMPU) process; (b)
ARSYGATASA ylFildzNFYf KFETFENR&a yR NAR&ala 6AGKAY GKS LI NRAaAK-S
make St. Charles Parigkst vulnerable and more disaster resilient. It also includes mitigation project scoping to

further identify scopes of work, funding sources, and implementation timing requirements of proposed selected
mitigation projects. Information in the plan will hesed to help guide and coordinate mitigation and local policy

decisions affecting future land use.

The Federal Emergency Management AgeR@&MA), now under the Department of Homeland Security, has made
reducing losses from natural disasters one of its primary goals. The Hazard Mitigation Plan (HMP) and subsequent
implementation of recommended projects, measures, and policies is the primaansnto achieving these goals.
Mitigation planning and project implementation has become even more significant in aKatsha and Rita
environment in south Louisiana.

The St. Charles Parish Hazard Mitigation Plan is a single jurisdiction pianH8zard Mitigation Plan is a
comprehensive plan for disaster resiliencyin Charle®arish. The parish is subject to natural hazards that threaten

life and health and have caused extensive property damage. To better understand these hazards and their impacts

on people and property, and to identify ways to reduce those impacts, the@@sh h FFA0S 2F |1 2YSt | yR
Emergency Preparedness undertook this Natural Hazardsi A 3+ GA2y ttFy® al FTFNR YAGA I
all hazards are stopped or prevented. It does not suggest complete elimination of the damage or disruption caused

by such incidents. Natural forces are powerful and most natural hazards are welhdeyr ability to control.

Mitigation does not mean quick fixes. Itis a long term approach to reduce hazard vulnerability. As defined by FEMA,
GKETEFNR YAGAALGAR2YE YSEya Fyeé &adzaill Atgr® Rsk to BeiahRpyperiy - 1| Sy G 2
from a hazard event.

Every community faces differenthazards and every community has differentresources and interests to bring to bear
on its problems. Because there are many ways to deal with natural hazards and many agencies that can help, there
is no one solution for margang or mitigating their effects. Planning is one of the best ways to correct these
shortcomings and produce a program of activities that will best mitigate the impact of local hazards and meet other
local needs. A wefirepared plan will ensure that gllossible activities are reviewed and implemented so that the
problem is addressed by the most appropriate and efficient solutions. It can also ensure that activities are
coordinated with each other and with other goals and programs, preventing condlictsreducing the costs of
implementing each individual activity.

Under the Disaster Mitigation Act of 2000 (42 USC 5165), a mitigation plan is a requirement for Federal mitigation
funds. Therefore, a mitigation plan will both guide the best use of mitigation funding and meet the prerequisite for
obtaining such funds &m FEMA. FEMA also recognizes plans through its Community Rating System (CRS), a program
that reduces flood insurance premiums in participating communities. This program is further described in Section
Three: Capability Assessment.

This plan identifies activities that can be undertaken by both the public and the private sectors to reduce safety
hazards, health hazards, and property damage caused by natural hazards. It fulfills the Federal mitigation planning
requirements, qualifiefor CRS credit, and provides St. Charles Parish and its communities with a blueprint for
reducing the impacts of these natural hazards on people and property.
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Geography, Population and Economy

Geography

St. Charles Parish is located in southeastern Louisiana. It is biseatieely by the Mississippi River, which runs

mostly west to east through the Parish. This creates the odd situation in which the northern half of the Parish is
NEFSNNBR (2 a GKS a9Fad .lFylé FYyR GKS a2 dzChadesariskl t F 2 F
is bordered by St. John the Baptist Parish to the west, Lafourche Parish to the south, Jefferson Parish to the east,

and Lake Pontchartrain to the norttAcoording to the U.S. Geological Survé tParish encompassedmost 400

square miles of mostly flat land.Bevations in the Parish range from approximatédgs than one footo 20feet

above sea level.

- aey TRAE

P
_Shreveport
¥ %5\J—~

Figurel-1: Location of St. Charles Parish

St. Charles Parish weather is typically warm and humid. Variations in daily temperature are determined by distance
from the Gulf of Mexico and, to a much lesser degree, by differences in elev#timeording to the NCEI Data Tools
Service,lte average annual temperature for the state as a whole is 68°F. January is typically the coldest month for
Louisiana, averaging approximately 54°F, while July is typically the warmest at an average of 83°F. Winter months
are usually mild with cold speltd short dumtion. For St. Charles Parish in particular, the summer months are usually
quite warm, with an average daily maximum temperature in July and August of 92°F. Winters are typically mild.
Snowfall averages less than one inch per year. Average annuallr&mfthe area is 63 inches. St. Charles Parish is
susceptible to the normal weather dangers, such as thunderstorms and flooding, but due to its location within the
state and its proximity to the Gulf of Mexico, the parish is highly susceptible tocmbpyclones. Hurricane season

lasts from June 1stto November 30th, with most hurricanes forming in August, September, and October.
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GOHSEP n»:
Homeland
Security
Regions

{dd /KINISa tIFINrAaAaK Aa
Office of Homeland Security and Emergen
Preparedness (GOHSEP) Regidridute 12).

As noted above, St. Charles Parish is located in
southeastregion of Louisiana

Figurel-2: Louisiana Homeland Security Regions

Population
The population of St. Charles Parish is estimated &@Z02023 estimate) with a population percent change from
April 1, 2010g July 120230f -4.09%

Tablel-1: St. Charles Parish Population
(Source: US Census)

2010 2020 2023 Percent Change
Census Census Estimate 2010-2023

Total Population 52,780| 52,549 50,620 -4.09%
Population Density ) e
(Pop/Sq. Mi) 189.1 | 189.2 | 188.35 0.40%
Total Households 19,906 20,445| 20,788 4.43%
Persons Per Househol 2.8 - 2.76 -1.43%

Economy

St. Charles Parish is part of the New Orleans metropolitan area. It is located approximately 25 miles from New
Orleans and approximately 70 miles from Baton Rouge, allowing businesses to take advantage of these nearby
markets.

Due to its proximity to the Gulf of Mexico and the large reserves of natural gas and oil that can be found in the Parish,

{dd /KINISa tIFINRaEaKQa SO2y2Yeé A& R2YAYyIGSR o6& GKS SySNH:
economy are manufacting, services, and construction. Recently, however, the Parish has diversified its economy

by attracting transportation and technologyelated companies, along with an evgrowing retail trade expansion.

Government employment also plays a major rolgii @ / K NX¥ S& t I NAAKQa SO2y2Yeadd ! fVY:
in the Parish are employed by the government at some level.

Industry data for business patterns in St. Charles Parish can be foundtabtheon the following page.
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Tablel-2: St. Charles Parish Business Patterns
(Source: US Census, CBP)

Business Description Number of Annual Payroll ‘ Number of
Establishments ($1,000) Employees
Mining, quarrying, and oil and gas extractior| 6 12,812 117
Utilities 18 143,032 1,129
Construction 82 85,945 1,391
Manufacturing 41 608,740 4,714
Wholesale trade 88 124,787 1,800
Retail trade 115 38,880 1,420
Transportation and warehousing 90 202,558 2,853
Information 10 4,987 97
Finance and insurance 60 33,396 546
Real estate and rental and leasing 30 25,850 413
Professional, scientific, and technical service 99 81,476 1,212
Management of companies and enterprises| 4 30,206 303
Administrative and support and waste
management and remediation services 60 43,414 1,260
Educational services 8 3,765 150
Health care and social assistance 75 95,242 2,009
Arts, entertainment, and recreation 20 2,768 231
Accommodation and food services 76 14,301 1,075
Other services (except public administration 88 19,442 496

Hazard Mitigation

To fully understand hazard mitigation efforts in St. Charles Parish and throughout Louisiana, it is first crucial to
understand how hazard mitigation relates to the broader concept of emergency management. In the early 1980s,
the newlycreated Federal Emmgency Management Agency (FEMA) was charged with developing a structure for
how the federal, state, and local governments would respond to disasters. FEMA developtdithghases of
emergency managementin approach which can be applied to all disastéte four phases are as follows:

f Hazard Mitigatiom RSaONAO6 SR o6& C9a! I|yR (KS 5AaladsSNI aAdGAa3l
sustained action taken to reduce or eliminate lehdS NY NA al1 G2 € AFS FyR LINRLISNI @&
goal of mitigation is to save lives and reduce property damage. Besidaificantly aiding in the obviously
desirous goal of saving human lives, mitigation can reduce the enormous cost of disasters to property
owners and all levels of government. In addition, mitigation can protect critical communititiéacand
minimize community disruption, helping communities return to usual daily living in the aftermath of
disaster. Examples of mitigation involve a range of activities and actions including the followingséand
planning, adoption and enforcemerf building codes, and construction projects (e.g., flood proofing
homes through elevation, or acquisition or relocation away from floodplains).

1 Emergency Preparednessncludes plans and preparations made to save lives and property and to
facilitate response operations in advance of a disaster event.

9 Disaster Responseincludes actions taken to provide emergency assistance, save lives, minimize property
damage, and speed recovery immediately following a disaster.

1 Disaster Recoveny includes actions taken to returnto a normal or improved operating condition following
a disaster.

Figure 13 illustrates the basic relationship between these phases of emergency management. While hazard
mitigation may occur both before and after a disaster event, it is significantly more effective when implemented
before an eventoccurs. This is one of the klneents of thiplanand its overalstrategy reduce risk before disaster
strikes in order to minimize the need for pedisaster response and recovery.
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AsFigure 13 demonstrates, mitigation relies on updating in the wake of disaster. This can give the appearance that
mitigation is only reactive rather than proactive. In reality, however, glisaster revision is a vital component of
improving mitigation. Each hazasds event affords an opportunity to reduce the consequences of future
occurrences.

Unfortunately, this cycle can be painful for a communit
For instance, the risks of disasters that could cree
catastrophic incidents in Louisiana were thought to
relatively weltunderstood prior to 2005. However, the
impact of the 2005 hurricane season on the Gulf Co:
region of the United States prompd a new level of
planning and engagement related to disaster respons
recovery, and hazard mitigation. Hurricanes Katrina a
Rita hit three weeks apart and together cause
astonishing damage tbuman life and to property. The
two storms highlighted a hurricane season that spawng
28 stormg unparalleled in American history. The 20Co
K dzNNJR O bysS astazy O 2Y FANNS® Figrur:elzlrjé?l T’ﬁg Flourr E’hr;s:‘es o? EEmlelrrge?c\y, R‘/Iangl‘glérrlﬁ‘]2 & dzNE
to natural disasters and both the positive effects and tt . . e

; ) . and their Relation to Future Hazard Mitigation
conc_erns resulting from engl_nee_red fl_ocpliotectlon (Source: Louisiana State Hazard Mitigation Plan 201
solutions. More recently, the historically impactful 202
hurricane season reinforced ¢hneed for proper planning
and mitigation strategies.

The catastrophic tropical events of 2005 and 2020, coupled with the unprecedented flooding events of 2016 have
had profound impacts on emergency management and hazard mitigation throughout Louisiana. As detailed later in
this document, significant fundinigas been made available to the State of Louisiana and its parishes for the purpose
of hazard mitigation planning. The storms also raised awareness of the importance of hazard mitigation among
decisionmakers and the general population, which has beenipatarly important since natural hazards will likely

be increasing in frequency, magnitude, and impact in the coming years due to climate change.

General Strategy

During the last update the Louisiana State Hazard Mitigation Plan, the State Hazard Mitigation Team (SHMT) began
a longterm effort to better integrate key components of all plans with hazard mitigation implications in Louisiana

to ensure that the programspolicies, recommendations, and implementation strategies are internally consistent.

As each of these documents has been adopted by various agencies within the state, the SHMT has worked to
incorporate this information into the decision process.

t NI 2F GKS 2y32Ay3 AYydSaNIGAz2y LINRPOSaa Aa GKFG GKS [ 2dz
Preparedness (GOHSEP) encourages the parishes and the local communities with independent hazard mitigation

plans to utilize the same plan fmat and methodologies as the State Hazard Mitigation Plan in order to create

continuity of information from local to state mitigation plans and programs.

The 2025 St. Charles Parish Hazard Mitigation Plan (HMP) maintains much of the information from the 2020 plan
version in regard to the profiling of natural hazards, however; this update does not carry ovexjstang
information about hazardous materiathat were profiled in the 2020 plan. The 2025 St. Charles HMP now reflects
the order and methodologies of the 2019 Louisiana State Hazard Mitigation Plan.
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The sections in the 2020 St. Charles HMP were as follows:

1 Sectionl Introduction

1 Section 2 Parish Profile

1 Section 3 Planning Process

1 Section 4 Risk Assessment

1 Section 5 Mitigation Strategy

1 Section 6 Community Capabilities

1 Section?7 Plan Maintenance Procedures
1 Section 8 Action Plan

1 Appendix A Action Ranking Criteria

1 Appendix B Critical Facility Tabular Data

1 Appendix C Meeting Materials and Sigim Sheets
1 Appendix D FEMA Approval Documents

This plan update also coheres with the Plain Writing Act of 2010, which requires federal agencies to use clear
communication that is accessible, consistent, understandable, and useful to the public. While the State of Louisiana
and its political subdivishs are not required to meet such standards, the Act aligns with best practices in hazard
mitigation. Since successful hazard mitigation relies on full implementation and cooperation at all levels of
government and community, a successful hazard mitigatidan must also be easily used at all of these levels.
Nevertheless, the St. Charles Parish Hazard Mitigation Steering Committee was not ignorant or dismissive of the
successful analysis and mitigation planning executed in previous plan updates. afhigoghte remains coherent

with those documents, retaining language and content when needed, deleting it when appropriate, and augmenting
it when constructive.

2025 Plan Update

This 2025 plan update proceeds withetprevious goals of the St. Charles Parish Hazard Mitigation Plan. The
current goals are as follows:

1. Reduce losses to existing and future property due to hazards
a) Target FEMA/NFIP repetitive loss structures for property protection measures
b) Evaluate existing regulations that might impact the vulnerability of property and persons to hazards
and how well those regulations are enforced
c) Improve the ability of property owners in hazard areas to undertake mitigation actions
d 9yKIyOS (KS tINAAKQa AYTFT2NNIGA2Y o6FasS (2 &adzZJl2 NI A
e) Reduce the impacts of hazards on St. Charles Parish through structural measures
f) Increase the capacity of the Parish to use existing infrastructure in an efficient manner
g) Protect the continuity of important Parish records
h) Increase public awareness of potential damages to property from natural hazards

2. Protect the health and welbeing of the people of St. Charles Parish from the negative effects of hazards
a) Increase awareness of appropriate actions to take in the case of a hazard event
b) Seek effective and efficient methods and technology for notifying residents of hazards and severe
weather events

3. Ensure the ability of emergency services provides and facilities, including essential facilities, to continue
operating during hazard events
a) Enhance property protection measures at emergency services facilities and other critical facilities
b) Evaluate the interdependencies between emergency service provides during hazard events

This plan update makes a number of textual changes throughout, but the most obvious changes are data related

and structural edits. First, theb  GA 2yt hOSFYAO FYR !'iY2AaLKSNRO ! RYAYA&AQ
OYBANRYYSYGlt LYF2NNIGA2Y Q& O0b/ 9LO {G2N)Y 9@Syida 5FGFol &
data from 1950 td2023 The planning committee was also instrumental in providing detailed data where appropriate
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to more accurately reflect hazard impacts on the parish Furthermore, all of the sections were updated to reflectthe
most currentinformation and the most currentvision of the plan update. The most significant changes are the newly
developed hazard prdés and risk assessments, as well as the removal of much repetition between sections from
the previous plan updates.

The 2025 plan update is organized a different format than that of the 2020 plan update. The changes to the plans
format are detailed below and on the following page:

1 Section One Introduction

1 Section Two Hazard Identification and Paridilide Risk Assessment
1 Section Three Capability Assessment

1 Section Four  Mitigation Strategies

1 Appendix A Planning Process

1 Appendix B Plan Maintenance

1 Appendix C Critical Facilities

1 Appendix D Plan Adoption

1 Appendix E State Required Worksheets

1 Appendix F CRS Activity 510

Table1-3: 2025 Plan Update Crosswalk
Pla paate 0 2
2020 Update 2025 Update

Section 1: Introduction;
Section 2: Parish Profile

Section 1: Introduction

Section 4: Risk Assessment Section 2: Hazard Identification and Risk Assessnj
Section 6: Community Capabilities Section 3: Capability Assessment
Section 5: Mitigation Strategy;
Section 8: Action Plan; Section 4: Mitigation Strategy

Appendix A: Action Ranking Criteria

Section 3: Planning Process;

Appendix C: Meeting Materials and Siign Appendix A: Planning Process
Sheets

Section 7: Plan Maintenance Procedures Appendix B: Plan Maintenance

Appendix B: Critical Facility Tabular Data Appendix C: Critical Facilities

Appendix D: FEMA Approval Letter and Pla
Adoption Documents
Appendix E: State Required Worksheets

--- Appendix F: CRS Activity 510

Appendix D: Plan Adoptions

Despite changes in this plan update, the plan remains consistent in its emphasis on the few types of hazards that
pose the most risk to loss of life, injury, and property in St. Charles Parish. The extent of this risk is dictated primarily
by its geograptu location. Most significantly, St. Charles Parish remains at high risk of water inundation from various
sources, including flooding and tropical cyclone activity. The entire parish is also at high risk of damage from high
winds and wineborne debris causg by various meteorological phenomenahe 2016 flooding events, along with

the 2020 hurricane season were both felt heavily in all parts of St. Charles Rathish.hazards threaten the parish
although not to such great degrees and not in such widespread ways. In all cases, the relative social vulnerability of
areas threatened and affected plays a significant role in how governmental agencies and their pdona&rarish,

state, and federal) prepare for and respond to disasters.

Mitigation efforts related to particular hazards are highly individualized. Flexibility in response and planning is
essential. The most important step forward to improve hazard management capability is to improve coordination
and information sharing beteen the various levels of government regarding hazards.
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2. Hazard Identification and Pariddide Risk Assessment

Overview

The risk assessment identifies and assesses a large variety of threats and hazards that impact the parish to identify

a strategy for mitigation. Having identified the categories of hazards, emergencies, disasters, and catastrophes, this
section describethe risks associated with each identified hazard of concern. Each section (1) defines the hazard,

6H0 SELXIAYy&a K2g SIOK KFETFENR Ad YSI&d2NBRI 600 LINRPOJARSE
200dz2NNBy O0Saz opu S @re kelhododSol occSiire@de, arid I(6)) ileNied #he \Tewite scenario

for each hazard.

The following steps were used to define the risk of each hazard:

1 Profile and describe each hazard
0 Geographic areas most affected by the hazard
o Previous occurrences and detailed description of events occurring in the-jesdrs
o0 Occurrence probability/frequency estimates
0 Worstcase scenarios
1 Determine exposure to each hazard
0 Exposure was determined by overlaying hazard maps with an inventory of structures, facilities, and
systems to determine which of them would be exposed to each hazard
0 Vulnerability analysis for people and infrastructure

The primary source for historical data used throughout the risk assessment is the National Centers for Environmental
Information (NCEI) Storm Events Database, which provides natural hazard event data from 1950 to the present. In
staying consistent with thatological studies, the NCEI Storm Events Database was evaluated for the past 31 years
(1993¢ 2023) to determine the future probability and frequency of a hazard occurring when data was available.

Data Limitations

Throughout the planning process, every effort was made to use the best available data. Much of the historie natural
KETEFNR 200dz2NNByOS Ay TF2NNIEGA2Y 61 a 200FAYSR G(KNRdIdAK GKS
(NOAA) NCEI. The NCEI Storm BvBatabase contains data from January 1950 to the present (i.e., within the past

few months); however, there are some issues with events recorded prior to 1996. From the years 1950 to 1954, the

NCEI Storm Events Database only contain information on tarmaents, until thunderstorm wind and hail events

were added to the database for the time period between 1955 and 1992. All event types identified in the National
Weather Service (NWS) Directive-1605 (48 in total) are recorded from 1996 to the preseRbr these hazards,

only 27 years (1996 2023) worth of data was evaluated to determine the future probability and frequency of a

hazard occurring. Additionally, property damage and crop damage estimates from the NCEI Storm Events Database
FNB | d5&@%&Ed o3aSR 2y Ittt F@FrAtlotS RFEGE G GKS GAYS 27F

The NCEI Storm Events Database does not record all events, only occurrences that have sufficient intensity to cause
loss of life, injuries, significant property damage, and/or disruption to commerce. Even then, there are events that
may not be covered duto changes in data collection and processing procedures over time. Also, events such as
tornadoes or hailstorms rely heavily on ewétness accounts which creates a reporting bias in urban areas. The
inception of Doppler radar in 1980 significantly deased this bias, especially for tornado events, but records prior

to 1980 are not as detailed or complete as post 1980ords.

The Storm Prediction Center (SPC) National Severe Weather Database browser examines convective/thunderstorm
related winds only and does not include wind data from hurricane or-themderstorm wind damage. This data
contains measured and estimated windsgsl including wind damage without estimated wind speeds. For many
observations, this results in several thunderstorm wind events with no estimated or actual wind speed estimates.
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The vulnerability estimates provided herein use the best data currently available, and the methodologies applied
result in an approximation of risk. These estimates may be used to understand the relative risk from hazards and
potential losses. However,ngertainties are inherent in any loss estimation methodology, arising in part from
incomplete scientific knowledge concerning hazards and their effects on the built environment, as well as
approximations and simplifications that are necessary for a compnsive analysis.

Identifying Hazards

Several emergency management and hazard mitigation documents at the state and local levels were reviewed to
identify a comprehensive list of hazards that may impact the parish. These documents addressed a wide range of
hazards including natural, technolegl, and humarcaused. The two main documents referenced in finalizing the

LI NAaKQa O2YLINSKSyaiadS KITIFINR fAad 6SNS GKS wnanmdegp 1 FTFNR
2019 Hazard Mitigation Plan. Typically, unless otherwise nitekle plan, all hazards previously identified in the
LI NA&aKQa wamdeg | FTFNR aAdA3aridAzy ttly FyR Fft KFETIFNRa Ay

as medium or high risk by the state are profiled in the risk assessment. Tleeb@low provides a comprehensive
list of the hazards selected based on the above criteria.

Table2-1: Hazard Profile Summary.
Profiled in | Considered Medium or High| Profiled in the

2020Plan | wAal Ay GKS {| 2025 Update

x
x

Coastal Hazards
Drought

Excessive Heat

Flooding
Levee Failure

Saltwater Intrusion

Thunderstorms (Hail, Lightning
& Thunderstorm Wind)

Tornadoes

Tropical Cyclones
Wildfires
Winter Weather

XXX |X|[ X | X|X|X[X[X

XXX |X|[ X | X|X[|X[X[X

Historical Context and Previous Occurrences

The following table and figures display past Presidential Declaration occurrences and provides background on the
type of natural disasters that have affected the parish in the past.

Table2-2: Major Disaster Declarations in St. Charles PaEsftluding Emergency Declarations
(Source: FEMA Disaster Declarations Summadpen Government Dataset)

Disaster

Number Year Declaration
208 9/10/1965 Tropical Cyclone Hurricane Betsy
315 10/13/1971 Tropical Cyclone Hurricane Edith
374 4/27/1973 Severe Storms and Flooding
616 4/9/1980 Severe Storms and Flooding
752 11/1/1985 Tropical Cyclone Hurricane Juan
849 11/22/1989 Severe Storms and Flooding
904 5/3/1991 Severe Storms, Tornadoes, and Flooding
956 8/26/1992 Tropical Cyclone Hurricane Andrew
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1049 5/10/1995 Severe Storms and Flooding
1246 9/23/1998 Tropical Cyclone Hurricane Georges/TS Frances
1380 6/11/2001 Tropical Cyclone TS Allison
1435 9/27/2002 Tropical Cyclone TS Isidore
1437 10/3/2002 Tropical Cyclone Hurricane Lili
3172 2/1/2003 Loss of Space Shuttle Columbia
1548 9/15/2004 Tropical Cyclone Hurricane lvan
1601 8/23/2005 Tropical Cyclone TS Cindy
1603 8/29/2005 Tropical Cyclone Hurricane Katrina
1607 9/24/2005 Tropical Cyclone Hurricane Rita
1786 9/2/2008 Tropical Cyclone Hurricane Gustav
3322 5/6/2011 Flooding
4015 8/18/2011 Flooding
4080 8/29/2012 Tropical Cyclone Hurricane Isaac
4277 8/14/2016 Severe Storms and Flooding
3392 10/6/2017 Tropical Cyclone TS Nate
4345 10/16/2017 Tropical Cyclone TS Harvey
4458 8/27/2019 Tropical Cyclone Hurricane Barry
4484 3/24/2020 COVIBEL9 Pandemic
3527 6/7/2020 Tropical Cyclone Tropical Storm Cristobal
3538 8/23/2020 Tropical Cyclone Tropical Storms Laura and Marco
4559 8/28/2020 Tropical Cyclone Hurricane Laura
3543 9/14/2020 Tropical Cyclone Hurricane Sally
4570 10/16/2020 Tropical Cyclone Hurricane Delta
3549 10/27/2020 Tropical Cyclone Tropical Storm Zeta
3556 2/18/2021 Severe Winter Storm
4590 3/9/2021 Severe Winter Storms
3568 8/27/2021 Tropical Cyclone TS Ida
4611 8/29/2021 Tropical Cyclone Hurricane Ida
3574 9/13/2021 Tropical Cyclone Tropical Storm Nicholas

Trepical Stormm®

Disaster(s) by Incident Category

Flood

“Inciides SLTEIISE‘!'EQD.'TE'EI

! G -

L

3 3 2
... I— .
Orther® Sovere Storm Severs loe Storm

Figure2-1: Presidential Disaster Declarations for the Parish by Disaster Type Since 1950.

(Source FEMADisaster Declarations Summary: Open Government Dataset)
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Disaster(s) by Year

L
n nE n B EEI_E_©® IIIII I Il | |II
2011 2021

15741 1981 1981 2001

Figure2-2: Total Presidential Disaster Declarations Yearly Totals for the Parish from 1950 to 2023.
(Source FEMADisaster Declarations Summai@penGovernment Dataset)

Probability of Future Threats and Hazards

The probability of each hazard occurring in the parish is estimated in the tadded on data analyzed in the
following risk assessment. For further explanation of these calculations, please refer to the Probability section of
each corresponding hazard profile in the risk assessment.

Table2-3: Probability of Future Hazard Reoccurrence in St. Charles Parish.

Hazard | Probability
Coastal Hazards 100%
Drought 32%
Excessive Heat 79%
Flooding 100%
Levee Failure < 1%
Saltwater Intrusion 100%
Thunderstorm Hail 100%
Thunderstorm Lightning 7%
Thunderstorm Winds 100%
Tornadoes 54%
Tropical Cyclones 100%
Wildfires < 1%
Winter Weather 11%

Assessing Vulnerability Overview

The purpose of assessing vulnerability is to quantify and/or qualify exposure and determine how various threats and
hazards impact life, property, the environment, and critical operations of the parish. Vulnerability can be defined as
the manifestation othe inherentstates of the system (e.g., physical, technical, organizational, cultural) that can be
exploited to adversely affect (cause harm or damage to) that system. For example, identifying areas within the
parish that suffer disproportional damageompared to other areas, or overall exposure of the entire parish to
flooding. Identifying and understanding vulnerability to each threat and hazard provides a strong foundation for
developing and pursuing mitigation actions.

The vulnerability analysis builds upon the information provided in the risk assessment by assessing the potential
impact and amount of damage that each hazard has on the parish. To complete the analysis, the best available data
were collected from a vartg of sources, including local, state, and federal agencies and multiple analyses were
performed qualitatively and quantitatively. The estimates provided in the vulnerability analysis should be used to
understand the relative risk from each hazard and flueential losses that may be incurred; however, uncertainties
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are inherentin any loss estimation methodology, arising in part from incomplete scientific knowledge concerning
specific hazards and their effects on the built environment, as well as incomplete datasets and from approximations
and simplifications that & necessary to provide a meaningful and complete analysis. Further, most datasets used
in this assessment contain relatively short periods of records, which increases the uncertainty of any statistically
based analysis.

Vulnerability Analysis Methodology

To directthe vulnerability analysis effort for the parish, two distinct methodologies were applied. The first includes
a quantitative analysis that relies upon the best available data and technology, while the second methodology
includes a qualitative alysis that relies more on local knowledge and rational decisiaking. Upon completion,

the methodologies are combined to create a vulnerability analysis that allows for some degree of quality control and
assurance. The quantitative assessment focosegotential hazard loss estimates, while the qualitative assessment

is comprised of a scoring system built around values assigned by the Planning Team as to the likelihood of
occurrence, spatial extent, and potential impact of each hazard.

Quantitative Methodology

The quantitative methodology consists of utilizing Hazus, a geographic information systerrba$&&&) loss
estimation software available from the Federal Emergency Management Agency (FEMA), as well as a detailed GIS
based approach independent of the Haaadtware. These two Glsased studies together help form a quantitative
vulnerability analysis. GIS technology allows for the identification and analysis of potentiabk aommunity

assets such as people and infrastructure. This analysis was dethfide hazards that can be spatially defined in a
meaningful manner (i.e., hazards with an official and scientifically determined geographic extent) and for which GIS
data were readily available.

Additionally, the National Risk Index developed by FEMA was utilized to determine the composite risk to 18 natural
hazards to include avalanche, coastal flooding, cold wave, drought, earthquake, hail, heat wave, hurricane, ice storm,
landslide, lightningriverine flooding, strong wind, tornado, tsunami, volcanic activity, wildfire, and winter weather.
Historic loss ratio, expected annual loss, and overall risk factor for any of the above hazards which are profiled in this
plan are provided in the vulnerdlly analysis to provide further context on the risk associated to the hazard.
Expected annual loss and the risk factor are calculated using the following formulas:

Expected Annual Loss Exposure * Annualized Frequency * Historic Loss Ratio

Risk Index= Expected Annual Loss * Social Vulnerability / Community Resilience

State of Louisiana

St. CharlesParish has a Community Ris Risk Index
LYRSE wl GAy3 Matidratesié
when compared to the rest of the US. Th B Very Low

parish has a community risk index score
90.33100.00. When compared to the
state of Louisiana, the parish has a ris
index score 0f75.000100.00. The natural

hazards that contributed to a higher
overall risk index score includgastal and

Riverine Flooding, Thunderstorms
Tornadoes, and Tropical Cyclones.

[T Relatively Low
[ ] Relatively Moderate
I Relatively High
I Very High
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St. CharlesParish has an Expecte(
Annual Loss rating, in relation tc
y I G dzNJ € KET I NR&Z
Moderate¢ ¢ KSy O2 YLI N
of the US. The parish has an Expect:
Annual Loss rating 091.43100.00.

When compared to the state of
Louisiana, the parish has a risk inde
score of 79.70100.00. Again, the
natural hazards that account for the
most expected annual loss at@oastal
and Riverine Flooding, Thunderstorms
Tornadoes, and Tropical Cyclones.

State of Louisiana
Expected Annual Loss

[ ] Vvery Low
[ 1 Relatively Low
[ Relatively Moderate
I Relatively High
I Very High

St. CharlesParish has a Community
wSaAtASyOS N GAyS3
O2YLI NBR (G2 GKS NX
| A3KE [ 2YYdzy A (e
indicates thatSt. Charle®arish has an
advanced ability to prepare for
anticipated natural hazards, adapt tc
changing conditions, and withstand anu
NEO2PSNJ NI LARE &
when compared to the rest of the US
These Community Resilience values a
measured via theUniversity of South
/' F N2EftAYIlFQ& I FTIFNR
Research Institute Baseline HResce
Indicators for Communities (HVRI BRI(
Some indicators include human well
being, economic/financial  assets
infrastructure, governance, community
capacity, natural resources, and overa
environmental conditions. Based on a
the above factors and characteristics
St. CharlesParish has a Community
Resilience rating 099.97/100.00when compared to the entire US. When compared to the state of Louistina,
Charles Parishas a Community Resilience rating1df0.00'100.00. St. Charles ranks firgt ithe state of Louisiana
and second in the entire United States for Community Resilience.

State of Louisiana
Community Resilience

[ ] Very Low
[ Relatively Low
[ Relatively Moderate
I Relatively High
I Very High
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St. CharledParish has a Social Vulnerability Rating
GwSft Iib@ SHIKES Yy O2YLI NBSR G
When communities have a RelativeModerate or
High Social Vulnerability rating, the area may
susceptible to adverse impacts brought about L
natural hazards. Factors regarding social vulnerabil
include poverty, lack of transportation, persons pe
household, etc. For a more in depth look into &bc
vulnerability statistics orSt. CharlesParish, refer to
the Socially Vulnerable Populatiorsection on the
following pages The parish has a Social Vulnerabili
rating of 31.57/100.00 when compared to the US.
When compared to the state of Louisiana, the paris
has a Social Vulnerability rating 8f1/100.00.These
scores are the second best in the state of Louisiar
ranking behind only Cameron Parish.

Qualitative Methodology
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State of Louisiana
Social Vulnerability

[ ] Relatively Low
[ Relatively Moderate
I Relatively High
I Very High

The qualitative assessment relies less on technoloy,,,

but more on historical and anecdotal data regarding expected hazard impacts. The qualitative assessment
completed for the parish is based on the Priority Risk Index (PRI). The purpose of the PRI is to prioritize all potential
hazards, and then group theinto three categories of high, moderate, or low risk to identify and prioritize mitigation
opportunities.

The PRI is a good practiceemploywhen prioritizing hazards because it provides a standardized numerical value
for hazards to be compared. Adapted PRI scores were calculated using five categories:

1

=A =4 -4 A

Probability
Impact

Spatial Extent
Warning Time
Duration

Each degree of risk is assigned a valué)(and a weighting factor. To calculate the Risk Factor for a given hazard,
the assigned risk value for each category is multiplied by the weighted factor, and the sum of all five categories is
totaled together br a final score. The highest possible Risk Factor is a 4.0.

Risk Factor = [(Probability * 0.25) + (Impact * 0.25) + (Spatial Extent * 0.20) + (Warning Time *0.15) + (Duration *

0.15)]

Priority Risk Index and Hazard Risk

Hazard risk is determined by calculating the Risk Factor for each hazard impacting the parish. A summary of the PRI
is found in the tableon the next page The conclusions drawn from the qualitative and quantitative assessments are
fitted into three categories based on High, Moderate, or Low designations. Hazards identified as high risk have a
risk factor of 2.5 or greater. Risk factors ranging fromt@.2.4 are deemed moderate risk hazards while hazards

with risk factors less than 2.0 are consideled risk.
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Table2-4: Summary of the Priority Risk Index.

2-8

Degree of Risk Assigned
PRI Category o Weighting
Level Criteria Factor
Unlikely Less than 1% annual probability 1
. Possible Between 1 and 10% annual probability 2
Probability Likely Between 10 and 100% probability 3 25%
Highly Likely 100% annual probability 4
Very few injuries, if any. Only minor proper
Minor damage and minimal disruption on quality 1
life. Temporary shutdown of critical facilitief
Minor injuries only. More than 10% of
Limited property in affected area damaged_qr 2
destroyed. Complete shutdown of critical
facilities for more than one day.
Impact Multiple deaths/injuries possible. More tha 25%
Critical 25% of property in affected area damqged 3
destroyed. Complete shutdown of critical
facilities for more than a week.
High number of deaths/injuries possible.
. More than 50% of property in affected areg
Catastrophic damaged or destroyed. Complete shutdow 4
of critical facilities for 30 days or more.
Negligible Less than 1% of area affected 1
Spatial Extent Small Between 1 and 10% of area affected 2 20%
Moderate Between 10 and 50% of area affected 3
Large Between 50 and 100% of area affected 4
More than 24 hours Selfexplanatory 1
. . 12 to 24 hours Selfexplanatory 2
Warning Time 6 to 12 hours Selfexplanatory 3 15%
Less than 6 hours Selfexplanatory 4
Less than 6 hours Selfexplanatory 1
. Less than 24 hours Selfexplanatory 2
Duration Less than one week Selfexplanatory 3 15%
More than one week Selfexplanatory 4

Table2-5: Associated Risk Factor with PRI Value Range.

Risk Factor PRI Range
High Risk 25t04.0
Moderate Risk 20to 2.4
Low Risk Oto1.9

Vulnerability Analysis (NRI & PRI)
The first tableon the next pagalisplaysthe overall risk associated with each hazard with 2.5 or above deemed high
risk, 2.0 to 2.4 deemed medium risk, and less than 2.0 deemed low risk.sulisequenttable summarizes the
composite risk of 18 natural hazards outlined previously on the parish by expected annual loss, social vulnerability,
community resilience, and overall risk rating.
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Table2-6: PRI Vulnerability Analysis 8t. Charle®arish.

patia a 0 Overa
azard Probab DA ) ) Duratio i
Coastal Hazards 2 2 3
Drought 3 3
Excessive Heat 3 2 2
Flooding 3 3
Levee Failure 1 3 1 3 2.4
Saltwater Intrusion 3 2 1
Thunderstorm Hail 2 3 3 1
Thunderstorm Lightning 2 2 2 3 1 2
Thunderstorm Winds 2 3 3 1
Tornadoes 3 3 2 3
Tropical Cyclones 1
Wildfires 1 3 1 2 2.25
Winter Weather 3 1 2

Table2-7: National Risk Index (NRI) Summarization of Risk to Eighteen Natural Haze&8t<Cloarle®arish.
Source: National Risk Index

Expected Annual Loss Social Vulnerability Community Resilience Overall Risk Rating

Very Low Very High Relatively Low Relatively Low

Socially Vulnerable Populations

The following tables illustrate at risk populations in St. Charles Pewisipared to the United States as a whole. The
data displayed below was taken directly from Headwater Economics, via a social vulnerability tool titled
Neighborhoods at RisKhis tool was created to help communities identify specific areas that may be adversely
impacted by ongoing climate change and other natural hazard events.

Based on the parish, reliability of the information presented becomes a factor. To combat misinformation and
skewed values when dealing with socially vulnerable populations, the U.S. Census Bureau along with Headwater
Economics, has denoted values by calod given them a reliability denotation. Any valuesiack are denoted as

GKAIK NBEtAFOAfAGEED ¢KAEA YSIyada GKFEdG SNNBN Ay RFEGEFE o6Fa&asSRr
small and should not be cause for concern. Any valuesdngel N3 RSYy2 3SR &4 aYSRAdzY NXBf A
that values could be skewed based off of the sampling size being inaccurately examined. Populations and values in
orange should be interpreted with caution. Any valuesréni I NS RSy 2SR | a af2g NBfAFOACL
population values and data taken frothe census are very unreliable as the sample size included for this data
incorporation were very small or insufficient. An emphasis has been placed on values in red in that anyone using

them for studies, local plans and regulatory measures, or projstisuld consult the respective community for a

more comprehensive evaluation of said population(deighborhoods at Risklso cites a data limitation to any

community with less than 1,000 people residing in it. (US CensusZB¥2f) Headwater Economics)

Additionally, there are some limitations to the data that is provided below. Families in poverty are based upon the
amount families within the identifiable area. Rental units, mobile homes, and households with no car are based upon

the amount of housing uts within the identifiable areaPeople who do not speak English wislbased upon the

population of the identifiable areawho are five years of age or older. People without a high school degree are based
upon the population of the identifiable area whare 25 years of age or older. All other indicators used to identify
YSAIKO2NK22Ra 4G NRal NS oFaSR dz2ly GKS ARSYGAFTALIOLES
specific limitations, the tablen the following pagéllustrates the population sample size used to evaluate their
respective areas, not the total number of people a specific indicator applies to.
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Table2-8: Limiting Factors in Neighborhoods at R&tkdy
(Source: Headwater Economics, Neighborhoods at Risk Tool)

g Facto elghbornoods at Rigkopulatio ample 2022
Indicators 2022* St. Charles Parish United States

Families in poverty 13,859 80,755,759

Rental units, mo-blle homes, 18,501 124,010,992

households with no car

People who do not speak English we 49,352 310,302,360
People without a high school degre¢ 35,224 225,152,317
Total Population 52,191 329,725,481

*The American Community Survey Office (ACS) estimates values eyearaperiod. 2022 indicators represent
average statistics from 2013022.

Table2-9: Socially Vulnerable Populations in St. Charles Parish
(Source: Headwater Economics. Neighborhoods at Risk Tool)

eighbornoods at RISK arles Pa
Indicators 2022 St. Charle$arish St. Charles Parish u.s. Percentage Difference
Population Percentage Percentage (St. Charles vs U.S.)

People under 5 years 2,839 5.4% 5.9% -9%
People over 65 years 7,513 14.4% 16.0% -11%
Peaople of color (including 18,655 35.7% 40.6% -13%

Hispanic)
FrReplE e £ ol Speas 639 1.3% 4.1% -104%
English well

People without a high schoo 0 0 0
degree 3,279 9.3% 11.1% -18%

Families in poverty 1,037 7.5% 8.9% -17%
Housing units that are rentald 3,242 17.4% 35.4% -68%
Housing units that are mobilg 1674 9.0% 5.2% 549

homes
Households with no cars 620 3.3% 8.3% -86%
People with disabilities 7,987 15.5% 12.6% 21%
People without health 3,140 6.1% 8.5% 33%
insurance
Population of St. Charles Parish2,191

*The American Community Survey Office (ACS) estimates values eyearperiod. 2022 indicators represent
average statistics from 2013022.

Inventory of Assets for the Entire Parish

As part of the Risk Assessment, the planning team identified essential facilities throughout the parish. Within the
entire planning area, there is an estimated value of $8,228,063,000 in structures throughout the parish. The table
below provides the tothestimated value for each type of structure by occupancy.

Table2-10: Estimated Total of Potential Losses through®utCharle®arish.

Occupancy St. Charles Parish
Agricultural $3,439,000
Commercial $1,604,868,000
Government $101,698,000

Industrial $250,231,000

Religion $82,583,000
Residential $5,800,732,000
Education $384,512,000

Total $8,228,063,000
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Critical Facilities of the Parish
The following figures show the locations and names ofdhgcalfacilities within the parish:

SVA'scension Livingston
Fire and Rescue
Bayou Gauche Volunteer Fire Department
2 Des Allemands Volunteer Fire Department - Station 72
3 East St. Charles Fire Department
Hahnville Volunteer Fire Department - Station 31 mm
:
| 5 [Hahnville Volunteer Fire Department - Station 32 Parish)
| 6 [Killona Volunteer Fire Department sy
Luling Volunteer Fire Department - Station 21 -
| 8 [Luling Volunteer Fire Department - Station 22 : ©)
(Qrleans
| 9 [Luling Volunteer Fire Department - Station 23
| 10 |Luling Volunteer Fire Department - Station 24 d
| 11 |Norco Area Volunteer Fire Department - Central Staton
Norco Area Volunteer Fire Depariment - Perilloux Firehouse

Paradis Volunteer Fire Department
| 14 |Paradis Volunteer Fire Department - Station 1
(76 _[St Rose Volmeer Fre Department |

[Assumption .
Genid
Parish]

Fire and Rescue

. Fire and Rescue

[ st. charles Parish ' 10 Miles
S T

[S¥Ghnithe
Baptstparish

Figure2-3: Fire and Rescue Facilities in St. Charles Parish.
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Y A
S o [ Name
| 2__|St. Charles Parish Department of Public Works ____phn|
m ,
| 5 [St Charles Parish Courthouse | &
| 8 [St. Charles Parish School Board | A ; s
: . % . -3 o - X FETF NN y . T

W :
o .rnard

S Y

Civil Government

@ Civil Government

/ . 10 Miles
sl

V-

Figure2-4: Government Buildings t. Charle®arish.
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livingston|Rarish]
(Ascension]
IParicht
Law Enforcement
Nelson Coleman Correctional Center

St. Charles Parish Communications Center
St Charles Parish Sherif's Department - Bonds & Fines Jfish
7 4
5 [St. Charles Parish Sherif Training Department |
Stilames) )
Parish)

Law Enforcement

. Law Enforcement
[ st. charles Parish ‘ 10 Miles

g’ o

Figure2-5: Law Enforcement in St. Charles Parish.




ST. CHARLPARISH HAZARD MITIGATION PLAN 2-14

fivscension MR L v s ton)

Public Health

|1 [St. Charles Parish Hospital - East Bank
Stilohnjthe

St. Charles Parish Hospital - West Bank
2 £ mm

Iparieh] : Parish|

Public Health

@© Public Health
|:| St. Charles Parish 10 Miles

! _-,

%ﬁ

Flgurez -6: Public Health Facﬂmes Bt. Charle®arish.
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Livingston
| Educaton |
Albert Cammon Middle School
Allemands Elementary School m
Carver Early Learning Center "
Destrahan High School Bap
East Bank Head Start Center ? 7 >
EJL Educational Programs Center A : - A
7 ___|Ethel Schoeffner Elementary School : i g- " M Orleans’
Hahnville High School e 2 5 \iis
Harry Hurst Middle School 2 2 e R 5 "ii-

10 [J.B. Martin Middle School e ; ST, > s Bl N ;
Lafon Performing Arts Center 3 % Yo T “‘“‘5 R e
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Figure2-7: PublicEducational Facilities i&t. Charle®arish.
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Population and Development Trends
The future population and number of buildings can be estimated using U.S. Census Bureau housing and
population data. The following tables show population and housing unit estimates fra@t@2023:

Table2-11: Population Growth Rate for St. Charles Parish.

Total Population | St. Charles Parist

1-Apr-10 52,780

1-Apr-20 52,549

1-Apr-23 50,620

Population Growth between 201@ 2020 -0.4%
Average Annual Growth Rate between 20%(®020 <-0.1%
Population Growth between 202@ 2023 -3.7%
Average Annual Growth Rate between 2022023 -1.22%

Table2-12: Housing Growth Rate f@t. Charles Parish
Total Housing St. Charles Parist

1-Apr-10 19,896
1-Apr-20 20,445
1-Apr-23 20,788
Housing Growth between 2019 2020 2.8%
Average Annual Growth Rate between 20£®020 0.3%
Housing Growth between 202 2023 1.7%
Average Annual Growth Rate between 2022023 0.6%

Since the previous plan update in 2020, the population has decreased while housing development has increased. St.
Charles Parish will continue to be vigilant in offsetting any new development around the parish with appropriate
mitigative actions. Initiatigs such as active floodplain management have regulated the development of flood prone

areas to continue supporting and encouraging safer communities within St. Charles Parish. The development that
has occurred since 2020 has not in any knowing way altér&dS LJ- NA A KQ&a @dzf ySNYXr oAt Ade (2
Parish will continue to monitor the rise of development and ensure that any new planning project is within the
limitations of this hazard mitigation plan and for the best interest of the publigeeglly socially vulnerable
populations.

Land Use

The ParishLandUsetable is providedn the next page.Residential, commercial, and industrial areas account for

2yfte wmc: 2F GKS LI NRaAaKQa fFyR dzaSeo 2SiGflyRa Aa GKS I NI
land. At 14,018 acres, agricultural lands account for 12% of parish lands, while &&s of water areas account

for 5% of parish lands. The parish also consists of 787 acres of forested areas, accounting for 1% of all parish lands.
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Table2-13: Parish Land Use.
(Source: USGS Land Use Map)

Land Use | Acres | Percentage
Agricultural Land, Cropland, and Pasture 10,661 9%
Wetlands 68,756 58%
(Not incIudIiT’logri(S)treL;g((jj wetlands) 81 1%
Urban/Development 14,225 12%
Water 23,709 20%

Land Use and Land
Classification

Developed
I Forest Land
Wetlands

Cultivated Crops
B Hay Pasture
] Barren Land
| o Open Water

10 Miles

Figure2-9: Parish Land Use Map.
(Source: USGS Land Use Map)
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Hazard Profile, Risk Assessment, and Vulnerability Analysis

Coastal Hazards

Profile

Coastal land loss is the loss of land (especially beach, shoreline, or dune material) by natural and/or human
influences. Coastal land loss occurs through various means, including erosion, subsidence (the sinking of land over
time as a result of natural alfor humancaused actions), saltwater intrusion, coastal storms, littoral drift, changing
currents, manmade canals, rates of accretion, and sea level rise. The effects of these processes are difficult to
differentiate because of their complexity and becaukey often occur simultaneously, with one influencing each of

the others.

Some of the worst recent contributors to coastal land loss in the state are the tropical cyclones of the past decade.
Two storms that stand out in this regard are Hurricanes Katrina and Rita. These powerful cyclones completely
covered large tracts of lanid a very brief period, permanently altering the landscape. The disastrous legacy of these
storms concentrated already ongoing efforts to combat coastal land loss. Consistent with the 2019 State Hazard
Mitigation Plan Update, coastal land loss is consédien terms of two of the most dominant factors: sea level rise

and subsidence.

Sea level rise and subsidence impact Louisiana in a similar namgam making it difficult to separate impacts.
Together, rising sea level and subsidendaown together as relative sea level risean accelerate coastal erosion

and wetland loss, exacerkmaflooding, and increase the extent and frequency of storm impacts. According to NOAA,
global sealevel rise refers to the upward trend currently observed in the average global sea level. Local sea levelrise
is the level that the sea rises relative to esific location (or, benchmark) at the coastline. The most prominent
causes of sea levelrise are thermal expansion, tectonic actions (such as sea floor spreading), and the melting of the
9 NJIKQa It OAFEf A0S OFLBA®

The current U.S. Environmental Protection Agency (EPA) estimate of global sea level rgRigm1per century,
while future sea level rise could be within the range @@ lft. by 2100. According to the U.S. Geological Survey
(USGS), the Mississippi Replain is subject to the highest rate of relative sea level rise of any region in the nation
largely due to rapid geologic subsidence.

Subsidence results from a number of factors including:

1 Compaction/consolidation of shallow strata caused by the weight of sediment deposits, soil oxidation, and
aquifer drawdown (shallow component)

1 Gasloillresource extraction (shallow & intermediate component)

Consolidation of deeper strata (intermediate components)

I Tectonic effects (deep component)

=

For the most part, subsidence is a slasting process with effects that are not as evident as hazards associated with
discrete events. Although the impacts of subsidence can be readily seen in coastal parishes over the course of

RSOIFRSas &ddNSBRISNVYODB: Ak THF NR® ¢KS KAIKSAad NIGS 2F &dz0 aARS
(estimated at greater than 3.5 ft./century). Subsidence rates tend to decrease inland, and they also vary across the
coast.

Overall, subsidence creates three distinct problems in Louisiana:

1 By lowering elevations in coastal Louisiana, subsidence accelerates the effects of saltwater intrusion and
other factors that contribute to land loss.

1 By lowering elevations, subsidence may make structures more vulnerable to flooding.

1 By destabilizing elevations, subsidence undermines the accuracy of surveying benchmarks (including those
affecting levee heights, coastal restoration programs, surge modeling, BFEs, and other engineering inputs),
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which can contribute to additional flooding problems if construction occurs at lower elevations than
anticipated or planned.

Risk Assessment

Geographic Extent

Historic areas of coastal land loss and gain and subsidence rates have been quantified for the parish using data from
the U.S. Geologic Survey and Louisiana Coastal Protection and Restoration Authority (CPRA). Since 1932, the average
annual land loss induisiana is 35 square miles, while the average annual land gain has been 3 square miles for a net
loss of 32 square miles per year. Land loss is occurring throughout the entire area of the Parish. Subsidence is also
occurring throughout the parish furtheexacerbating land loss.

Previous Occurrences

Coastal land loss is an ongoing process, including discrete (hurricanes) and continuous (subsidence, sea level rise)
processes. While historic flood loss data undoubtedly include the effects of coastal land loss, specific previous
occurrences have not beddentified as a source of direct disaster damage in Louisiana. Rather, the effects of the
underlying flood or hurricane storm surge hazard are recorded. Land loss is a significant hazard, however, and
assessment of the added flood impacts caused by lasslis quantified in the following sections. The southwestern
portion of the parish can expect to experience subsidence rates of approximately 35 mm annually while the
remainder of the parish can expect subsidence rates of approximately 10 mm annually.

Probability

Subsidence, sea level rise, and coastal land loss are ongoing hazards. Based on historical subsidence rates and land
loss/gain trends, the probability of future land loss in the parish is 100% certain, but actual rates of subsidence and
land loss/gain var along the coast based on various meteorological, geological, and hinfiaenced dynamics

(e.g., water/resource extraction, canal dredging, saltwater intrusion, marsh restoration projects, etc.).

Land Loss and Land
Gain for St. Charles
Parish

B Land Loss
[ Land Gain
[_] St. Charles Parish

10 Miles

Figure2-10: Historical Areas of Land Loss and Gain Between 1950 and 2020.
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Subsidence Rates

[ st. Charles Parish

Subsidence Rates

00 Under 5 mm
Under 10 mm
Under 15 mm
Under 20 mm
Under 25 mm
Under 35 mm

10 Miles

Figure2-11: Maximum Annual Subsidence Rates Based on Subsidence Zones in Coastal Louisiana.

Climate Change Impacts

Climate change has a significant impact on coastal hazards especially the state of Louisiana as increased coastal
erosion due to sea level rise will increase as higher sea levels push against the shoreline of Louisiana. Loss of land
will occur in lowlyingareas and areas below sea level. Saltwater intrusion into freshwater aquifers will occur as

sea levels rise impacting drinking water supplies and agriculture in the state and parish.

Future Hazard Impacts

Future development in coastal areas can exacerbate existing hazards such as sea level rise and storm surges by
increasing vulnerability through urbanization disrupting natural coastal buffers and altering sediment processes.
Population growth in coastal aas can also intensify coastal hazards due to increased urbanization, infrastructure
demands, and landise changes.

Vulnerability Analysis

Estimated Impact and Potential Loss

To determine the estimated potential losses, the methodology implemented iR€HOL ouisiana State Plan Update

was used. In the state plan, two parameters were considered to estimate the projected increase in coastal flood
losses from storm surge scenariqglobal sea level rise and subsidence. A timeframe of 10 years was used for
evduation of future effects of sea level rise and subsidence for comparison with current conditions. The NOAA Sea,
Lake and Overland Surges from Hurricanes (SLOSH) mode$edo estimate the maximum of maximum (MOM)
storm surge elevations for a Category 1 hurricane at mean tide along the coast of Louisiana. The MOM scenario is
not designed to describe the storm surge that would result from a particular event, but rattsuates the impacts

of multiple hurricane scenarios with varying forward speeds and storm track trajectories to create the maximum
storm surge elevation surface that would occur given the simultaneous occurrence of all hurricane events for a given
category
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There are many global sea level rise scenarios from which to select; however, withipeal®meframe, methods

that predict accelerating sea level rise rates do not deviate significantly from straight line methods. Therefore, a
linear sea levelrise pjection for the sea levelrise occurring in 10 years (SLR2024) using a linear global sea level rise
rate of 3.1 mm/year was used (IPCC, 2007), which is also in accordance with the CPRA Coastal Master Plan. This
resulted in an increase of 0.1 feet, whichsvapplied to the NOAA MOM storm surge elevation results over the
model output domain.

a
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To estimate the effects of subsidence, the elevation profile for southern Louisiana was separated into sections based
on subsidence zones. The 20th percentile values for subsidence were used, in accordance with the CPRA Master
Plan, and subtracted from thdigital elevation model (DEM) for each zone andai@ed to create a final subsided

ground elevation layer.

The figureon the following pageshows the projected increase in total flood loss resulting from a SLOSH Category 1
MOM in the year2029 with many areas expecting an increase in losses. Some areas that would be currently

unaffected by a SLOSH Category 1 MOM would be impacted in ten years based on subsidence and sea level rise
projections.

Areas Impacted by
Coastal Land Loss

Flooded (2019 &
2029)

Flooded (2029
Only)

[ st. Charles Parish

10 Miles

Figure2-12: Census Block Groups not Currently Impacted by Category 1 Hurricane Storm Surge but Expected to be
Impacted in 2029 are Shown in Red.
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The following table shows the current and future exposure potential based on the Hazus inventory database.

Table2-14:; Estimated Annual Losses for the Pafisle toCoastal Land Loss.
(Source: Hazus)

Estimated Annual Potential Losses

from Coastal Land Loss
$121,000

Vulnerable Population

Coastal land loss can impact all demographics and age groups. Buildings located within highly vulnerable coastal land
loss areas could be eventually permanently shut down and forced-toaate. Longerm sheltering and permanent
relocation could be a carern for communities that are at the highest risk for future coastal land loss. The total
population within the parish that is susceptible to the effects of coastal land loss are shown in the following table.

Table2-15: Number of People Susceptible to Coadttardsin St. Charle®arish.

pber of People POSEd 00a a aZall
Location # in Community #in Hazard Area % in Hazard Area
St. Charles Parish 52,549 52,549 100%

The Hazus hurricane model was used to identify populations vulnerable to coastal land loss thro8gholuarles
Parishin the table below:

Table2-16: Population Vulnerable to Coastal Land Loss in the Parish.

St. Charles Parish

Percentage of People in

Category Total Numbers Hazard Area

Number in Hazard Area 52,549 100.0%
Persons Under 5 years 2,943 5.6%

Persons Under 18 years 12,559 23.9%
Persons 65 Years and Over 8,145 15.5%
White 37,100 70.6%
Minority 15,449 29.4%

Vulnerability Score
Table2-17: Coastal Hazard Vulnerability Score for the Parish.
Oa a aZalrd erapo ore

Probability Impact Spatial Extent | Warning Time | Duration Risk Factor

2 2 3
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Drought

Profile

A drought is a deficiency in water availability over an extended period of time, caused by precipitation totals and soil

water storages that do not satisfy the environmental demand for water, either by evaporation or transpiration

through plant leaves. lis important to note that the lack of precipitation alone does not constitute drought; the

season during which the precipitation is lacking has a major impact on whether drought occurs. For example, a week

of no precipitation in July, when the solar enefigg S @+ LI2NF 46S g GSNJ I yR @S3ISGl A2y Q
photosynthesis are both high, may trigger a drought, while a week of no precipitation in January may not initiate a
drought.

5NRdzZAKG A& F dzyAljdzS FyR AY&ARAZ2dza KITFNR® ! yiA1S 20KSNJ
declaring a drought. In addition, the definition of drought depends on stakeholder needs. For instance, the onset
(and demise) of agricultal drought is quick, as crops need water every few days; once they get rainfall, they
improve. But hydrologic drought sets in (and is alleviated) only over longer time periods. A few dry days will not
drain a reservoir, but a few rain showers cannot eapth it either. Moreover, different geographical regions define
drought differently based on the deviation from local, normal precipitation. Drought can occur anywhere, triggered
by changes in the loc#b-regionatscale atmospheric circulation over anear; or by broadesscale circulation
variations such as the expansion of sgrarmanent oceanic higpressure systems or the stalling of an uppevel
atmospheric ridge in place over a region. The severity of a drought depends upon the degree and dofration
moisture deficiency, as well as the size of the affected area. Periods of drought also tend to be associated with other
hazards, such as wildfires and/or heat waves. Lastly, drought is a slow onset occurrence, causing lesbulirect
tremendous indirect damage. Depletion of aquifers, crop loss, and livestock and wildlife mortality rates are
examples of direct impacts. Since the groundwater found in aquifers is the source of about 38% of all county and
city water supplied to households (and comprises Qf%he water for all rural populations that are not already
supplied by cities and counties), droughts can potentially have direct, disastrous effects on human populations. The
indirect consequences of drought, such as unemployment, reduced tax revenuoesased food prices, reduced
outdoor recreation opportunities, higher energy costs as water levels in reservoirs decrease and consumption
increases, and water rationing, are not often fully known. This complex web of impacts causes drought to affect
peoplke and economies well beyond the area physically experiencing the drought.

This hazard is often measured using the Palmer Drought Severity Index (PDSI, also known operationally as the Palmer
Drought Index). The PDSI, first developed by Wayne Palmer in a 1965 paper for the U.S. Weather Bureau, measures
drought through recent pregpitation and temperature data with regard to a basic supahd-demand model of soil
moisture. It is most effective in lorgrm calculations. Three other indices used to measure drought are the Palmer
Hydrologic Drought Index (PHDI), the Crop Moistureein{CMI), which is derived from the PDSI, and the Keetch
Byram Drought Index (KBDI), created by John Keetch and George Byram in 1968 for the U.S. Forest Service. The KBDI
is used mainly for predicting the likelihood of wildfire outbreaks. As a comprorRiBSI is used most often for
droughts since itis a medivmesponse drought indicator. The objective of the PDSI is to provide measurements of
moisture conditions that are standardized so that comparisons using the index can be made between locations and
between months. Theables on the following pagdisplay the range and Palmer classifications of the PDSI index,

and the United States Drought Monitor Intensity scale.
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Table2-18: Palmer Drought Severity Index Classification and Range.
Range Palmer Classification

HAZARD MITIGATION PLAN

4.0 or more Extremely Wet
3.0t0 3.99 Very Wet
2.0102.99 Moderately Wet
1.0t01.99 Slightly Wet
0.51t00.99 Incipient Wet Spell
0.49 t0-0.49 Near Normal
-0.5t0-0.99 Incipient Dry Spell
-1.0 t0-1.99 Mild Drought
-2.0t0-2.99 Moderate Drought
-3.0 t0-3.99 Severe Drought
-4.0 or less Extreme Drought

2-25

Table2-19: U.S. Drought Monitor Drought Intensity Scale.

Source: National Drought Mitigation Center

Range/Category Description PDSI Equivalent
DO Abnormally Dry -1.0t0-1.99
D1 Moderate Drought -2.010-2.99
D2 Severe Drought -3.0 t0-3.99
D3 Extreme Drought -4.0 t0-4.99
D4 Exceptional Drought -5.0 or less

The following figure displays the drought conditions in the state of Louisiana. Data compiled by the National Drought
Mitigation Center indicates normal conditions exist in the parish at the time this plan went to publication.

U.S. Drought Monitor
Louisiana

August 13, 2024

(Released Thursday, Aug. 15, 2024)
Valid 8 a.m. EDT

Intensity:

I:l None

I:l DO Abnormally Dry

[ 1 o1 Moderate Drought
l:l D2 Severe Drought
- D3 Exireme Drought
- D4 Exceptional Drought

The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. For more
information on the Drought Monitor, go to
htfps:/droughtmonitor.unl.edu/Aboutaspx

Author:
Curtis Riganti
National Drought Mitigation Center

usDA .
- o

droughtmonitor.unl.edu

Figure2-13: United States Drought Monitor for the State of Louisiana and its Parishes.

(Source TheNational Drought Mitigation Center)
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Risk Assessment

Geographic Extent

Drought typically impacts a region and not one specific parish. While the entire planning area can experience
drought, the major impact of a drought occurrence in the parish is on the agricultural community. Thecasest
drought scenario for the parishauld be a exceptional drought (D4).

Previous Occurrences
The parish experienced nine drought occurrences between the years 1996 and 2023. Since the last a2 in
there have beerwo drought occurrences within the boundaries of the parish.

Table2-20: Historical Droughts iBt. Charle®arish since the Last Update.
(Source: NCEI Storm Events Database)

Cro .
P Magnitude

Damage

Date Impacts ‘

Severe (D2) to Extreme (D3) drought conditions expanded ac

Juneg southcentral and southeast Louisiana. For the months of
November . . $0 D2-D3

2022 September and October, some accessed locations did nof

measure more than one inch of rainfall.

Severe (D2) to Exceptional (D4) drought conditions expandg

across all parts of Louisiana during late 2023. Multiple sites ag

Augustg Louisiana experienced a 10 to 30 inch deficit in average rai
December totals. SeptemberOctober brought about the worst drought $0 D2-D4

2023 conditions with the entire state experiencing some magnitude

drought and more than 50% of the state experiencing Excepti

drought.
Probability

The annual return rate (frequency) for periods of drought in the parish is 0.32 (32% annual probability) or
approximately 1 drought occurrence every 3 to 4 years.

Climate Change Impacts

Climate change is expected to increase the number and intensity of droughts in the state of Louisiana. Drought can
be caused by both a reduction in precipitation, as well as by heat that results in increased evaporation. Changes in
temperature and type®f precipitation in the state of Louisiana will affect drought characteristics. An increase in
rain and a decrease in winter weather events with increased temperatures will cause peak streamflow to occur
earlier in the year. This change in the hydrolagicle will have significant impacts on natural systems in Louisiana
including the intensity, duration, and frequency of droughts.

Future Hazard Impacts

Future development can exacerbate drought conditions by increasing demand for water resources through
urbanization, industrialization, and agricultural expansion potentially leading to water scarcity and increased
competition for limited freshwater supple Similarly, population growth can intensify droughts by increasing
demand for water resources for domestic, agricultural, and industrial purposes.
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Vulnerability Analysis

The NRI includes data on the expected annual losses to individual natural hazards, historical losses, and overall risk
at the county and Census tract level. The following table provides an overview of each category at the county level
for drought.

Table2-21: National Risk Index (NRI) Summarization of Drought Occurrencgs. Ginarle®arish.
(Source: National Risk Index)

Expected Annual Losse: Overall Risk Rating

Very Low Very Low

Estimated Impact and Potential Loss
The following table presents an analysis of agricultural exposure that is susceptible to drought by major crop type
for the parish.

Table2-22: Agricultural Exposure by Crop Type for Droughts in St. Charles Parish
(Source: LSU Ag Center 2022 Parish Totals)

Agricultural Exposure by Type for Drought
Hay Fruits Sugarcane Vegetables
$468,270 $80,400 $2,438,167 $365,973

Vulnerable Population

As mentioned previously, the main impact of drought is on the agricultural community and certain infrastructure.
There is no direct impact on the populace of the parish. There have been no reported deaths or injuries as a result
of drought within the paish.

Vulnerability Score
Table2-23: Drought Vulnerability Score for St. Charles Parish.
Droug erap ore

Probability | Impact | Spatial Extent| Warning Time] Duration | Risk Factor

3 2 2 3
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Excessivéleat

Profile

There is no operational definition for defining heat or a heat wave. Heat waves are the consequence of the same
weather pattern as drought, and therefore both hazards often occur concurrently. A heatwave is an extended period
of oppressive and above norineemperatures over a given period of time. The World Meteorological Organization
recommends the declaration of a heat wave when the daily maximum temperature exceeds the average maximum
temperatures by 9 °F and lasts for a period of at least five days.

However, temperature alone is insufficient to describe the stress placed on humans (as well as flora and fauna) in
K24 6SIFGKSNX® LG A& ONMWzOALFE (2 O2yaARSNI GKS SFFS@I 2F NB
and cool. Oncair temperature reaches 95 °F, perspiration becomes a very significant biophysical mechanism to
ensure heat loss. Perspiration is ineffective as a cooling mechanism if the water cannot evaporate (i.e., sweating in

high relative humidity is reduced as coargd to during dry conditions). To communicate this relationship between
temperature and humidity, the National Weather Service (NWS) developed the Heat Index (HI), which provides a
warning system based on a combination of air temperature and relative digmiThe HI is presented in the

following tables. The NWS devised the index for shady, light wind conditions, and thus advises that the HI value can

be increased by as much as 15 °F if a person is in direct sunlight with strong, hot winds present.

—

Most heat disorders (e.g., sunburn, heat cramps, heat exhaustion, and heat stroke) occur because the victim has
been overexposed to heat, or has ovexercised in relation to their age and physical condition. Other circumstances
that can induce heatelated illnesses include stagnant atmospheric conditions and poor air quality. Seniors and
children are most at risk from adverse heat effe@xcessivbeat can also damage roads, bridges, pipelines, utilities,

and railroads. High temperatures can be palyiakesponsible for deflection of rails and related railroad accidents.

According to NOAAexcessivéneat is the leading weatherelated cause of death in the United States. And while
heatrelated deaths in Louisiana are not common, due in part to the consistency and predictability of high seasonal
temperatures, they do occur and are still very intensedadangerous. Such deaths happen in a variety of
circumstances, often in ways that are not easily categorized due to their unexpectedness. For instance, although
exposure to heat is higher at the beach than usual, NOAA doesack heatrelated deaths there because such
deaths happen infrequently.

Table2-24: Summary of Heat Index Risk Levels with Protective Measures.
(Source NationalWeather Service)

Heat Index Risk Level | Protective Measures
Less than 91°F Lower (Caution) Basic heat safety and planning.
91°F to 103°F Moderate Implement precautions and heighten awareness.
103°F to 115°F High Additional precautions to protect workers
Greater than 115°F Very High to Extreme Tri%ers even more a%;ressive protective measures
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Figure2-14: Heat Index Advisor based on Air Temperature (°F) and Relative Humidity.
(Source NationalWeather Service)

Risk Assessment
Geographic Extent

Excessivieat typically impacts a region and not one specific paBsgtauseexcessivdneatis a climatological based
hazard, it has the same probability of occurring in the parish as all of the adjacent parishes. The entire planning area
of the parish is equally at risk fexcessivéneat. Based on historical data, the worstse scenario for the parish
involvingexcessivéneat would be a highisk level on the HI scale with temperatures ranging frbh®°F to 118°F

Previous Occurrences

St. Charles Parisbxperienced onexcessivéheat occurrence between the years 1996 a2@22 Since the last
update, there have been 2@xcessivéneat occurrences within the boundaries of the parish.

Table2-25: Historical Excessive Heat OccurrenceStitCharle®arish since the Last Update.

Date Crop Damage Magnitude
F)

7/16/2023 $0 113¢ 118
7/16/2023 $0 113
7/31/2023 $0 113¢ 115
8/1/2023 $0 113¢ 115
8/2/2023 $0 113¢ 115
8/4/2023 $0 113¢ 115
8/5/2023 $0 113¢ 115
8/6/2023 $0 113¢ 115
8/7/2023 $0 113-115
8/8/2023 $0 113¢ 115
8/9/2023 $0 113¢ 115
8/10/2023 $0 113¢ 115
8/11/2023 $0 113¢ 115
8/12/2023 $0 113¢ 115
8/13/2023 $0 113¢ 115
8/14/2023 $0 113-115
8/15/2023 $0 113¢ 115
8/19/2023 $0 113¢ 115
8/23/2023 $0 113¢ 115
8/24/2023 $0 113¢ 115
8/26/2023 $0 113¢ 115
8/27/2023 $0 113¢ 115
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Probability
The annual return rate (frequency) fexcessivéneat occurrences in the parish is 0.79 (79% annual probability) or
approximately lexcessivéheat event every 1 to 2 years.

Climate Change Impacts

Climate change has caused a riseeitessivéheat events withinSt. Charle®arish, especially in urban areas that
experience higher temperatures due to the urban heat island effect. Cities in Louisiana are experiencing, at a
minimum, two more weeks oéxcessivéheat (days over 95° F) than compared to 50 years ago. With the rise in
excessivéneat events, there will be several environmental and economic implications within the state of Louisiana
including the disruption of the natural system such as agriculture, forestry, fishing, mining, manufacturing,
transportation, and utilities.

Climate change is driving a relentless escalationextessiveheat events, reshaping the very fabric of our
environment. Rising greenhouse gas emissions are enhancing the greenhouse effect, trapping heat within the
atmosphere. Consequentlygxcessiveheat occurrences have become more frequent, intense, and prolonged.
Heatwaves, once sporadic, have transformed into enduring episodes, subjecting regions to temperatures that push
the boundaries of historical records. Urban areas, already prone to hieadieffects due to concrete and asphalt,

are rendered even more stifling. These elevated temperatures pose an array of challenges to ecosystems,
agriculture, infrastructure, and human health. Vulnerable populations bear the brunt, as their reduced capacity to
adapt heightens the risks of heatlated illnesses, mortality, and displacement. In addition, elevated heat negatively
impacts economies, straining energy demand, reducing worker productivity, and exacerbating health care costs.

Future Hazard Impacts

Population growth and future development can amplifycessivéieat events by creating urban heat islandsreas

where temperatures are higher than in surrounding rural areas due to human activities and infrastructure like
buildings, roads, and reduced green spaces. As populations grow, urbanization increases,tieadang heat
absorbing surfaces and less evaporative cooling, which exacerbates heat retention. Energy demand also rises with
development, increasing heat emissions from power generation aadsportation, further contributing to local

and regional heat intensification.

Vulnerability Analysis

The NRI includes data on the expected annual losses to individual natural hazards, historical losses, and overall risk
at the county and Census tract level. The following table provides an overview of each category at the county level
for excessivéheat.

Table2-26: National Risk Index (NRI) Summarizatiomafessivédeat Occurrences for the Parish
(Source: National Risk Index)

Expected Annual Losses Overall Risk Rating

Relatively Moderate Relatively Moderate

Estimated Impact and Potential Loss

Since 1996, there have been 22 significarntessivdieat events that have resulted in property damage according

to NCEI Storm Events Database. The total property damage associated with those events have totaled approximately
$5,000. To estimate the potential losses ofextessivdieat event on an annual basis, the total damages recorded

for these events was divided by the total number of years of available data inthe NCEI Storm Events Database (1996
- 2023). This provides an annual estimated potential loss of $179 and $22%@et. eThetable on thefollowing
pageprovides an estimate of potential property losses for the parish:
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Table2-27: Estimated Annual Losses in St. Charles Parish Resulting from Excesive Heat.

Estimated Annual Potential Losses fromr
Excessive Heat

St. Charles Parish
$179

Vulnerable Population

There have been no reported fatalities or injuries duet@essive heah the parish. Howeveexcessivéieat poses

a dire threat to vulnerable populations, magnifying existing disparities and triggering a cascade of health, social, and
economic challenges. The elderly, children, doaome individuals, and those with underlying health conditions are
particuarly susceptible. Their compromised physiological resilience makes them more prone toelsad
illnesses, including lifthreatening conditiondike heat stroke. Mortality rates surge, disproportionately affecting

the elderly, as soaring temperatures strain their already fragile health. Economic strain intensifies Hfacdoae
communities, unable to afford proper cooling measures, leading toosigort and potential productivity losses.
Inadequate housing exacerbates the issue, as substandard dwellings lack insulation and ventilation, turning homes
into heat traps. Moreover, social isolation heightens vulnerability, as limited social connebtiaes accessto aid

and cooler environments. The lack of resources, clean water, and medical care amplifies risks. Environmental
injustices come to the fore, as marginalized neighborhoods, trapped in urban heat islands, experience even higher
temperaturesdue to scant greenery. Théxcessivéneat can induce migration and displacement, straining resources
and instigating social tensions. Utility disruptions during heatwaves further compromise theibeied, and
overburdened healthcare systems struggbedope with the influx of heatelated cases.

Vulnerability Score
Table2-28: Excessive Heat Vulnerability Score for St. Charles Parish.
a e Hea arab ore

Probability Impact Spatial Extent Warning Time Duration Risk Factor

3 2 1 2
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Flooding

Profile

A flood is the overflow of water onto land that is usually not inundated. The National Flood Insurance Program
defines a flood as:

A general and temporary condition of partial or complete inundation of two or more acres of normally dry
land area or of two or more properties from overflow of inland or tidal waves, unusual and rapid
accumulation or runoff of surface waters from any soeiymudflow, or collapse or subsidence of land along
the shore of a lake or similar body of water as a result of erosion or undermining caused by waves or
currents of water exceeding anticipated cyclical levels that result in a flood as defined above.

Factors influencing the type and severity of flooding include natural variables such as precipitation, topography,
vegetation, soil texture, and seasonality, as well as anthropogenic factors such as urbanization (extent of impervious
surfaces), land use deicultural and forestry tend to remove native vegetation and accelerate soil erosion), and the
presence of flooecontrol structures such as levees and dams.

Extreme precipitation, produced from midtitude cyclones, thunderstorms, or hurricanes, is often the major
initiating condition for flooding. During the cooler months, slowving frontal weather systems produce heavy
rainfalls, while the summer and autin seasons produce major precipitation in isolated thunderstorm occurrences
(often on warm afternoons) that may lead to localized flooding. During these warmer seasons, floods are
overwhelmingly of the flash flood variety, as opposed to the slowlewrelogng river floods caused by heavy stream
flow during the cooler months.

Six specific types of flooding are of main concern: riverine, flash, ponding, backwater, urban, and coastal.

1 Riverine floodingoccurs along a river or smaller stream. It is the result of runoff from heavy rainfall or
intensive snow or ice melt. The speed with which riverine flood levels rise and fall depends not only on the
amount of rainfall, but even more on the capacity of theer itself, as well as the shape and land cover of
its drainage basin. The smaller the river, the faster that water levels rise and fall. For example, the
Mississippi River levels rise and fall slowly due to its large capacity. Ggnelaligated and intensely
developed drainage basins will reach faster peak discharges and faster falls than ehayed and
forested basins of the same area.

1 Flash floodingoccurs when locally intense precipitation inundates an area in a short amount of time,
resulting in local stream flow and drainage capacity being overwhelmed.

1 Pondingoccurs when concave areas (e.g., parking lots, roads, andimdai/natural low areas) collect water
and are unable to drain.

1 Backwater floodingoccurs when water slowly rises from a normally unexpected direction where protection
has not been provided.

1 Urban floodingis similar to flash flooding but is specific to urbanized areas. It takes place when storm water
drainage systems cannot keep pace with heavy precipitation, and water accumulates on the surface. Most
urban flooding is caused by sleamoving thunderstorms ptorrential rainfall.

1 Coastal floodingcan appear similar to any of the other flood types, depending on its cause. It occurs when
normally dry coastal land is flooded by seawater, but may be caused by directinundation (wen the sea level
exceeds the elevation of the land), overtopping of aumat or artificial barrier, or the breaching of a natural
or artificial barrier (i.e., when the barrier is broken down by the sea water). Coastal flooding is typically
caused by storm surge, tsunamis, or gradual sea level rise.
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Based on stream gauge levels and precipitation forecasts, the NWS posts flood statements, watches, and warnings.
The NWS issues the following weather statements with regard to flooding:

1 Flood Categories
o Minor Flooding: Minimal or no property damage, but possibly some public threat.
0 Moderate Flooding: Some inundation of structures and roads near streams. Some evacuations of
people and/or transfer of property to higher elevations.
o0 Major Flooding: Extensive inundation of structures and roads. Significant evacuations of people and/or
transfer of property to higher elevations.
o0 Record Flooding: Flooding which equals or exceeds the highest stage or discharge at a given site during
the period of record keeping.
1 Flood Warning
0 Issued along larger streams when there is a serious threat to life or property.
1 Flood Watch
0 Issued when currentand developing hydrometeorological conditions are such that there is a threat of
flooding, but the occurrence is neither certain nor imminent.

Floods are measured mainly by probability of occurrence.#eld flood occurrence, for example, is an occurrence

of small magnitude (in terms of stream flow or precipitation) but with a relatively high annual probability of
recurrence (10%). A 1&gkear food occurrence is larger in magnitude, but it has a smaller chance of recurrence (1%).

A 500year flood is significantly larger than both a X@€ar occurrence and a 3ear occurrence, but it has a lower
probability than both to occur in any given ye@rZ%). It is important to understand that ary¥ar flood occurrence

does not mean an occurrence of that magnitude occurs only once in X years. Instead, it means that on average, we
can expecta flood occurrence of that magnitude to occur once every X.y8aren that such statistical probability

terms are inherently difficult for the general population to understand, the Association of State Floodplain Managers
(ASFPM) promotes the use of more tangible expressions of flood probability. As such, the #ASF&Xpresses the
100year flood occurrence as having a 25% chance of occurring over the life efesaB@nortgage.

The 100year flood occurrence is of particular significance since it is the regulatory standard that determines the
obligation (or lack thereof) to purchase flood insurance. Flood insurance premiums are set depending on the flood
zone, as modeled by Natiah Flood Insurance Program (NFIP) Rate Maps. The NFIP and FEMA suggest insurance
rates based on Special Flood Hazard Areas (SFHAS), as diagrammed in the following figure.

|~ [ FLOODWAY SCHEMATIC

s

Figure2-15: Schematic of 10Q'ear Floodplain.
The Special Flood Hazard Area (SFHA) extends to the end of the floodway fringe.
(Source NebraskaDepartment of Natural Resources)
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floodplain management regulations must be enforced and the area where the mandatory purchase of flood
insurance appliesthe flood hazard boundary mdpr the parishis shownbelow.

Figure2-16: Parish Areas within th&00-Year Flood Boundary
(Source: Hazus)

Themap below shows a preliminary Flood Insurance Rate Map (FIRM) for St. Charles Parishidfifeieffective

flood map for St. Charles Parish as it has not been fully adopted by the community but is one that is used as
supplemental information when making determinations on minimum building heights for new construction and
substantial improvementsot pre-existing structures.

e lonnithe S
i _.‘mthb < SCP Flood Zones
A . I 0.2 PCT ANNUAL CHANCE FLOOD HAZARD
*| = X PROTECTED BY LEVEE
| coae
CVE

Plaguemines]
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Figure2-17: Parish Areas within the Flood Zones
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Property Damage

The depth and velocity of flood waters are the major variables in determining property damage. Flood velocity is
important because the faster water moves, the more pressure it puts on a structure and the more it will erode

stream banks and scour the eafthNR dzy R | o6 dzA f RAy 3Qa ¥F2dzy Rl  smdwhpwatetsy &2 YS

can push a building off its foundation. Structural damage can also be caused by the weight of standing water
(hydrostatic pressure).

ly2G0KSNI GKNBI G G2 LINPLISNIE FNRBY | Ft22R Aa OrttSR aazl 17

or shape. Wet wood will swell, and if dried too quickly, will crack, split, or warp. Plywood can come apart and
gypsum wallboard can detamiate if it is bumped before it has time to completely dry. The longer these materials
are saturated, the more moisture, sediment, and pollutants they absorb.

Soaking can also cause extensive damage to household goods. Wooden furniture may become warped, making it
unusable, while other furnishings such as books, carpeting, mattresses, and upholstery usually are not salvageable.
Electrical appliances and gas@iengines will flood, making them worthless until they are professionally dried and
cleaned.

Many buildings that have succumbed to flood waters may look sound and unharmed after a flood, but water has the
potential to cause severe property damage. Any structure that experiences aflood should be stripped, cleaned, and
allowed to dry before beingeconstructed. This can be an extremely expensive and-tiaresuming effort.

Repetitive Loss Properties
Repetitive loss structures are structures covered by a contract for flood insurance made available under the NFIP
that:

a. Have incurred floodelated damage on two occasions, in which the cost of the repair, on average, equaled
or exceeded 25 percent of the market value of the structure at the time of each such flood event; and

b. At the time of the second incidence of flogdlated damage, the contract for flood insurance contains
increased cost of compliance coverage.

Severe repetitive loss (SRL) is defined by the Flood Insurance Reform Act of 2004 and updated in the Biggert
Waters Flood Insurance Reform Act of 2012. For a property to be designated SRL, the following criteria must be
met:

a. Itis covered under a contract for flood insurance made available under the NFIP; and
b. It hasincurred flood related damage
1) For which four or more separate claims payments have been made under flood insurance coverage
GAGK GKS y2dzyd 2F SIFIOK OftrAY SEOSSRAY3I bpzZnnan
payments exceeding $20,000; or
2) For which at least two separate claims payments have been made under such coverage, with the

cumulative amount of such claims exceeding the market value of the insured structure.

Figures regarding repetitive loss structures for the parish are provided in the table below:

Table2-29: Repetitive Loss Structures for St. Charles Parish.

Location NS @ Residential Commercial Government el Vol Cillineg - AEEEE
Structures Claims Paid Claim Paid
snpg:;:ms 819 796 23 0 2284 | $85,292755| $37,344

The 819 repetitive loss structures were geocoded in order to provide an overview of where the repetitive loss
structures are located throughout the parish. Thgures on the following pagehow the approximate locations of
the structures and where the highest concentration of repetitive loss structures is located. Through the repetitive

Y
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loss maps, it is clear the primary concentration of repetitive loss structures is focused around the central portion of
the parish.

Repetitive Loss Properties in St.
Charles Parish

S (Fyie
Property

{st¥iohnlthe]
CEpERIED

o

10 Miles

Repetitive Loss Property Density
Repetitive Loss Density
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[s:onnitne}
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Figure2-19: Repetitive Loss Property Densities in the Parish.
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National Flood Insurance Program

Flood insurance statistics indicate that the Parish ha8824flood insurance policies with the NFIP, with total annual
premiums of $,878,974 St. Charles Parigharticipatesin the NFIP. The parish will continue to adopt and enforce
floodplain management requirements, including regulating new construction Special Flood Hazardndaieag,
substantial improvement and/or damage determinations, or determining the necessary permits required of owners
to bring a substantially improved/damaged structure back into compliance. The paitisbontinue to monitor
activities including local requests for new map updates. Flood insurance statistics and additional NFIP participation
details for the parish is provided in the tables to follow.

Table2-30: Summary of NFIP Policies for the Parish.
No. of Annual No. of Insurance

Location Insured Total Insurance Premiums ClaimsPaid Total Loss
Payments

S ES CoviEge Vel Paid Since1980
St. Charles Parish 11,281 $3,559,906,000( $9,878,974 4781 $145,695,181.55

Table2-31: Summary of Community Flood Maps for the Parish.

Initial Initial Current : _
EHBM EIRM Adopted Date Joined | Trib

Communit .
y Effective

INET [ i . Date the NFIP al
Identified Identified Map Date

220160 | St. Charles Paris| 11/1/1974 | 5/2/1983 6/16/1992 6/16/1992 5/2/1983 No

According to the Community Rating System (CRS) list of eligible commugiti€harle®arishdoes participate in
the CRS prograand carries a class rating of 7.

Table2-32: Summary of CRS Participation

Current % Discount
CRS Entr . % Discount for
4 Effective Current Class | for Non-

CID Community Name

Date Date SFHA SEHA

220160 | St. Charles Paristf 10/1/1991 10/1/2021 7 15 5

Threat to People

Just as with property damage, depth and velocity are major factors in determining the threat posed to people by
flooding. It takes very little depth or velocity for flood waters to become dangerous. A car will float in less than two
feet of moving waterand can be swept downstream into deeper waters, trapping passengers within the vehicle.

Victims of floods have often put themselves in perilous situations by entering flood waters that they believe to be
safe, or by ignoring travel advisories.

Major health concerns are also associated with floods. Flood waters can transport materials such as dirt, oil, animal
waste, and chemicals (e.g., farm, lawn, and industrial) that may cause illnesses of various degrees when coming in
contact with humans Flood water can also infiltrate sewer lines and inundate wastewater treatment plants, causing
sewage to back up and creating a breeding ground for dangerous bacteria. This infiltration may also cause water
supplies to become contaminated and undrinkable.

Elevations in the Parish

The digital elevation model (DEM) for the parish is instructive in visualizing where tHgitgyvand higkrisk areas

are for the parish. Elevations in the parish range from less than one foot (NAVD88) to approximately 20 feet
(NAVDS88). The highest elevations in the parish are approximately 20 feet (NAVD88), located along the Mississippi
River.
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Figure2-20: Elevation throughout the Parish.

Risk Assessment

Geographic Extent

The parish has experienced significant flooding in its history and can expect more in the fatoinewater excesses
caused by large amounts of rainfall in a short period of time occur frequently in the parish. Topography, poor
drainage, and an extensive levee system mean that storm water cannot flow out of many areas of the parish.
Generally, the masdamaging storm water events are a function of a tropical storm or hurricane.

The worstcase scenarios are based on several differenttypes of flooding e\#&otsn water excesses and riverine
flooding primarily affect the lowying areas of the parish, and flood depths of up to five feet can be expected in the
unincorporated areas of the parish.

Previous Occurrences
The parish experienced 47 flooding occurrences between the years 1998add Since the last update, there have
beensixteenflood occurrencewithin the boundaries of the parish.

Table2-33: Historical Flooding Events &t. Charle®arish since the Last Update.

Date Area Type of Flood Property Fatalities Injuries
Damage
5/14/2020 NEW SARPY Flash Flood $50,000 0 0
71212020 DES ALLEMANDS Flash Flood $0 0 0
7/3/2020 DES ALLEMANDS Flash Flood $0 0 0
7/5/2020 DESTREHAN Flash Flood $0 0 0
7/28/2020 DESTREHAN Flash Flood $7,000 0 0
4/13/2021 BOUTTE Flash Flood $0 0 0
4/13/2021 DESTREHAN Flash Flood $0 0 0
4/13/2021 LULING Flash Flood $0 0 0
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Property " .
Date Area Type of Flood Fatalities Injuries
Damage

5/18/2021 NORCO Flash Flood $0 0
5/18/2021 HAHNVILLE Flash Flood $0 0 0
5/18/2021 DUFRESNE Flash Flood $0 0 0
8/29/2021 MONTZ Flash Flood $0 0 0
9/14/2021 GYPSY Flash Flood $20,000 0 0
9/15/2021 LULING Flash Flood $500,000 0 0
5/25/2022 GYPSY Flash Flood $0 0 0
4/10/2024 AMA Flash Flood $0 0 0
Probability

The annual return rate (frequency) for periods of flooding in the parish is 1.68 (100% annual probability) or
approximately 1 to 2 flood occurrences every year. The table below shows the probability and return frequency for
St. Charle®arish

Table2-34: Annual Flood Probabilities for St. Charles Parish.
Location Annual Probability Return Frequency

St. Charles Parish 100% 1 to 2 events every year

Climate Change Impacts

Atmospheric moisture, precipitation, and atmospheric circulation can be affected by climate change, since radiative
F2NOAY3 +EGSNAR KSIFGAYy3d 6KAOK FFF¥FSOGa SGILRNYGAZ2Y | yR
amount, frequency, itensity, duration, and type of precipitation which is part of the hydrological cycle. The
Intergovernmental Panel on Climate Change reports that overyis period (1901¢ 2005) precipitation has
increased 5 to 10%. Additionally, water resource mansgdserved the following:

9 Historical hydrological patterns can no longer be solely relied upon to forecast the water future.

1 Precipitation and runoff patterns are changing, increasing the uncertainty for water supply quality, flood
management, and ecosystem functions.

1 Extreme climatic events will become more frequent, necessitating improvement in flood protection and
emergency response.

Climate change poses significant threats to both infrastructure and vulnerable populations in the context of flooding.

Rising global temperatures have led to the intensification of extreme weather events, such as heavy rainfall and
storms, which increasehe frequency and severity of floods. Infrastructure, such as roads, bridges, and buildings,

designed to withstand historical weather patterns, is now facing greater stress and damage due to the increased
volume and intensity of floodwaters.

One of the most pressing impacts of climate change on infrastructure is the increased risk of damage and disruption
to critical lifeline systems, such as water supply networks, energy grids, and transportation systems. Floods can
compromise the integrity bthese systems, leading to widespread power outages, disrupted water access, and road
closures, hindering emergency response and recovery efforts. As floods become more frequentand severe, the cost
of repairing and reinforcing infrastructure becomes gngficant burden on governments and communities.

Furthermore, climate change disproportionately affects vulnerable populations, includirgntoMne communities,

the elderly, and those with limited mobility or access to resources. These communities often reside ipridoed

areas with inadequate infrasicture and limited capacity to adapt to changing conditions. Floods can exacerbate
existing social inequalities, displacing vulnerable populations and exposing them to health risks, property loss, and
economic hardship. Lack of access to timely inforamatnd limited evacuation resources can further endanger their
lives during extreme flooding events.

as
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Additionally, climate change can disrupt local economies in flaffeicted regions. Agricultural lands can be
damaged, leading to reduced crop yields and affecting livelihoods. Businesses, particularly those without insurance
or financial resilience, mapée bankruptcy due to floadelated losses. The overall economic impacts ripple beyond
immediate floodaffected regions, affecting supply chains and markets globally.

Addressing the impacts of climate change on infrastructure and vulnerable populations requires a comprehensive
approach. Building more resilient infrastructure, incorporating climate adaptation measures, and enforcing zoning
regulations to prevent developent in floodprone areas are essential steps. Additionally, governments must
prioritize support and resources for vulnerable communities, providing them with better access to early warning
systems, evacuation plans, and social safety nets to cope witld-flelated challenges. Lorgrm climate change
mitigation efforts are also necessary to reduce the severity and frequency of floods, ultimately safeguarding both
infrastructure and vulnerable populations from the detrimental effects of flooding.

Future Hazard Impacts

Hazard impacts for flood were estimated for the years 2025 and 2030. Yearly population and housing rates were
applied to parish inventory assets for composite floods. Based on a review of available information, it is assumed
that population and housing nits will increase within the parish from the present until 2030. A summary of
estimated future impacts is shown in the table below. Dollar values are expressed in future costs and assume an
annual rate of inflation of 1.02%

Table2-35: Estimated Future Impacts, 202Q030.
(Source: Hazus, US Census Bureau)

Hazard / Impact Total in Parish Hazard Area Hazard Area Hazard Area
(2020) (2020) (2025) (2030)
Flood Damage
Structures 20,445 4,939 5,079 5,193
Value of Structures $8,358,471,876 $1,974,895561 | $2,136,439,110 | $2,275,137,393
# of People 52,549 11,972 12,032 12,080

Vulnerability Analysis

The NRI includes data on the expected annual losses to individual natural hazards, historical losses, and overall risk
at the county and Census tract level. The following table provides an overview of each category at the county level
for flooding.

Table2-36: National Risk Index (NRI) Summarization of Riverine Flood OccurrenSéesCloarle®arish.
Source: National Risk Index

Expected Annual Losses Overall Risk Rating

Relatively Moderate Relatively Moderate

Estimated Impact and Potential Loss
Using the Hazus Flood Model, the 1¥®ar flood scenario was analyzed to determine losses from this scenario. The
following table shows the total economic losses that would result from ayedr flood occurrence.

Table2-37: Estimated Losses 8t. Charle®arish from a 10{rear Flood Event
(Source: Hazus)
Location Estimated Loss

St. Charles Parish | $39,827,000
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The Hazus Flood Model also provides a breakdown for seven primary categories (Hazus occupancy) throughout the
parish. The losses ftle parish bysector are listed in the followintable:

Table2-38: Estimated 108/ear Flood Losses St. Charles Parish by Sector.

St. Charles Parish

(Source: Hazus)

Estimated Total Losses from 100ear Flood

Event

Agricultural $1,000
Commercial $13,892,000
Government $1,468,000

Industrial $49,000
Religious / NorProfit $6,621,000
Residential $16,320,000
Schools $1,476,000
Total $39,827,000

Vulnerable Population

The total population within the parish that is susceptible to a flood hazard is shown in the table below:

Table2-39: Vulnerable Populations Susceptible to a-4/@@r Flood Event.

Location

# in Community

(Source: Hazus)
posed (0 000 aZald

# in Hazard Area

% in Hazard Area

St. Charles Parish 52,549

12,416

23.6%

The Hazus Flood model was also extrapolated to provide an overview of the vulnerable populations throughout the

parishin the following tables:

Table2-40: Vulnerable Populations Susceptible to a-y@ar Flood Event in St. Charles Parish.

(Source: Hazus)
St. Charles Parish

Crimaany Total Numbers Percentage of People in Hazar
Area
Number in Hazard Area 12,416 23.6%
Persons Under 5 Years 695 5.6%
Persons Under 18 Years 2,967 23.9%
Persons 65 Years and Over 1,924 15.5%
White 8,766 70.6%
Minority 3,650 29.4%

Vulnerability Score

Table2-41:. Floodng Vulnerability Score for the Parish.

Flooding Vulnerability Score

|| Probability | _impact |

Spatial Extent

Risk
Level

s

Risk Factor
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Levee Failure

Profile

Levees and floodwalls are flood control barriers constructed of earth, concrete, or other materials. For the purposes
of this plan, levees are distinguished from smaller flood barriers (such as berms) by their size and extent. Berms are
barriers that onlyprotect a small humber of structures, or at times only a single structure. Levees and floodwalls
are barriers that protect significant areas of residential, commercial, or industrial development; at a minimum, they
protect a neighborhood or small commuyit Levee failure involves the overtopping, breach, or collapse of the levee.
Levee failure is especially destructive to nearby development during flood and hurricane events.

The northern half of Louisiana is protected by levees on the Ouachita River, under the authority of the Vicksburg
District of the United States Army Corp of Engineers (USACE). The Vicksburg District encompasse< &8{660 mi

states of Arkansas, Mississippi and Louisiana. They manage seven drainage basins, including the Yazoo, Pearl, Big
Black, Red, Ouachita, and Mississippi Rivers; 12 locks and dams on the Pearl, Red, and Ouachita Rivers; 1,808 miles
of levees, incluohg 468 miles along the Mississigpiver; and multiple lakes with 1,709 miles of shoreline.

Coastal and southern Louisiana are protected by an extensive levee system under the authority of the New Orleans
District of the USACE. This system includes 30,006frhbuisiana south of Alexandria, including 961 miles of river
levees in the Mississippi River and Tributaries Project, 449 miles of river levees in the Atchafalaya Basin, and 340
miles of hurricaneprotection levees. Other levees have been built alongtshes of rivers throughout Louisiana by

local levee districts and private citizenBhe data regarding these ndaderal levees are managed by the individual

entity responsible for construction and subsequent maintenance and are not kept in a consistent format for
comprehensive hazard analysis.

The effects of a levee failure on property is similar to that of a flood, as discussed in the flooding section. One major
difference is that the velocity of the water is increased in the area of the breach, so the potential for property damage
is higher m these areas.

A levee failure occurs during high water events, so the populace is normally alerted to the potential danger. Levees
are normally monitored during these events and the population in danger is alerted to a possible levee failure.

However, if people consat themselves safe once a levee has been breached and do not evacuate, the results could

be deadly.

The Mississippi River levee system is constantly monitored during high water events by federal, state, and parish
officials. Any potential failure of the Mississippi River levee would be observed long before a failure took place. Once
observed, it would b mitigated to preventany failure in the levee. As a slowly developing hazard, there is significant
lead time to warn and evacuate the population in the event of a potential failure. The more likely scenario involving
a potential level failure would ban overtopping eventfor a major precipitation event taking place during a tropical
cyclone, similar to Tropical Storm Allison in 2001. An event of this nature is less likely to produce an early warning
and most likely to subject more people to flooding.

Risk Assessment

Geographic Extent

Per the National Inventory of Levees, there are 14 levee systems located within the parishfigurieeon the
following pagedisplays the levee systems located in the parish and the inundation areas of the levees
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10 Miles

Figure2-21: Levee Systems in the Parish.

Previous Occurrences
There have been no reported levee failure occurrences wistirCharles Parish.

Probability

It is nearly impossible to predictand model levee failure and its impact on the parish. Due to the unpredictability of
levee failures, it is calculated that the probability of a levee failure is less than 1% annually for the unincorporated
areas of the prish.

Climate Change Impacts

Extreme precipitation, primarily the type that contributes to flash flooding and not widespread areal flooding, is
expected to increase due to climate change. While this may not contribute to the traditional definition of a levee
failure, it could increas the chances of a levee overtopping.

Future Hazard Impacts

Population growth and urban development exert significant pressure on levees, as more people and infrastructure
depend on their protection from floods. Rapid development often leads to alterations in natural drainage patterns
and increased impermeable sades, exacerbating flood risks. Expanding urban areas may also encroach upon
floodplains and wetlands, reducing natural buffers against floodwaters.

Vulnerability Analysis

Estimated Impact and Potential Loss

The figure on the following page displapetermining the annualized loss as a result of a levee failure is difficult in
the parish due to the availability of data on past levee failure events. The National Inventory of Leveeswas utilized
to determine the levees within the parish, the risk levand the height of the levee. Thable on the following page
provides an extensive list of the levees in the parish with the risks associated with each system.
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Table2-42: Levees and Risk Associated with each in the Parish.
(Source: National Inventory of Levees)

2-44

I(‘nilrlléq;;] Height (ft) ‘ Population Buildings ‘ P(?;S:y
Bayou Saules West Guide 3.323 No Data 0 0 $0
Davis Pond East Guide 0.814 No Data 0 0 $0
Des Allemands North 1.762 No Data 224 67 $20 million
East of Martins Island Levee 6.68 No Data 0 0 $0
Grand Ridge Levee 3.599 No Data 1,363 525 $300 million
Magnolia Ridge 12.163 No Data 13,888 5,489 $3 billion
Mississippi River East Bank 107.108 19 429,480 178,846 $60 billion
Mississippi River West Bank 58.386 26 73,459 36,223 $9 billion
New Orleans East Bank 179.259 17 849,393 323,422 $70 billion
New Orleans West Bank 110.122 15 248,334 90,436 $20 billion
New Sarpy Levees 1.285 No Data 1,323 322 $50 million
North of Cajun Paradis Road Levs 6.627 No Data 2 1 $500,000
Ormond Levee 4.364 No Data 5,552 1,911 $400 million
Sunset Levee 18.283 No Data 4,966 1,713 $700 million
Vulnerable Population
There have been no reported fatalities or injuries dudeteeefailure in the parish.
Vulnerability Score
Table2-43: Levee Vulnerability Score . Charle®arish.
egvee erap ore
Probability Impact Spatial Extent | Warning Time Duration Risk Factor
IS 1 3 1 3 2.4
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Saltwater Intrusion

Profile

Saltwater intrusion occurs when seawater infiltrates freshwater aquifers or surface water bodies, posing significant
risks to natural ecosystems and human activities. In coastal areas where freshwater and saltwater meet, excessive
extraction of groundwateffor agriculture, industry, or municipal use can lower freshwater levels enabling seawater

to encroach inland. This intrusion threatens the availability of drinking water essential for agriculture, local
economies, and communities dependent on freshwatersaources. Ecologically, it disrupts habitats vital for
freshwater species, endangering biodiversity. The infiltration of saltwater can degrade soil quality by increasing
salinity, compromising crop yields and agricultural sustainability.

Saltwater intrusion presents a formidable challenge to Louisiana, primarily due to its expansive coastline -and low
lying terrain factors that heighten susceptibility to rising sea levels and coastal erosion. Louisiana's vital coastal
wetlands play a cruclaole in mitigating storm surges and sustaining diverse ecosystems, yet they are particularly
vulnerable to the encroachment of saltwater. The southeastern region of Louisiana, including the Mississippi River
Delta, faces significant threats from saltwaténtrusion. This area is home to essential freshwater marshes and
swamps that provide critical habitats for numerous plant and animal species. The intrusion of saltwater into these
ecosystems disrupts the delicate ecological balance required for thevslivi native species adapted to specific
freshwater conditions, posing risks of biodiversity loss.

The state's reliance on groundwater from underground aquifers for agriculture, industry, and municipal water
supplies exacerbates the issue. Excessive pumping of groundwater can deplete freshwater levels, creating a gradient
that draws seawater into the agfers. This phenomenon jeopardizes the quality and quantity of available freshwater
resources, impacting local communities, agricultural productivity, and industrial operations alike.

Louisiana has responded to these challenges with various mitigation strategies. These efforts include initiatives
focused on coastal restoration, aimed at rebuilding and maintaining natural defenses such as barrier islands and
marshlands that serve as beffs against saltwater intrusion. The state has enhanced monitoring and regulation of
groundwater use to promote sustainable management practices and preserve freshwater resources for future
generations.

Despite these proactive measures, Louisiana continues to confront persistent challenges exacerbated by saltwater
intrusion and exacerbated by climate change. Anticipated increases in sea levels and storm intensity associated with
climate change are expedleto escalate the impacts of saltwater intrusion, underscoring the critical need for
ongoing adaptation and resiliendauilding efforts. These efforts are essential to safeguarding both the natural
ecosystems and the communities reliant on Louisiana's tabassources.

Risk Assessment

Geographic Extent

Saltwater intrusion in the parish primarily affects areas along its southern boundary adjacent to the Gulf of Mexico
and areas along the Mississippi River. The parish is susceptible to saltwater intrusion due telyimdowoastal
geography and proximjtto both saline water bodies. The extent of intrusion can vary depending on factors such as
sea level rise, groundwater extraction rates, and hydrological conditions.

Previous Occurrences

Saltwater intrusion has been a recurringissue in the parish primarily affecting its southern and southeastern areas.
Historically, the parish has experienced instances of saltwater encroachment into freshwater aquifers due to a
combination of factors inciding sea level rise, hydrological changes, and land subsidence.
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TIMELINE OF SALT WATER’S PROGRESSION
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Figure2-22: Saltwater Intrusion Wedge in the Mississippi River October 10, 2023.
(Source: NOLA.com)
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for the unincorporated areas of the parish.

Climate Change Impacts

Climate change intensifies saltwater intrusion by raising sea levels, which increases pressure on coastal aquifers and
pushes saltwater further inland. Changes in precipitation patterns and increased evaporation rates due to higher
temperatures also reduc&eshwater recharge into aquifers, exacerbating the problem.

Future Hazard Impacts

Population growth and urban development can exacerbate saltwater intrusion into freshwater aquifers in several
ways. Increased water demand from growing populations often leads to excessive groundwater extraction, lowering
water tables and allowing seawatdo intrude into coastal aquifers. Additionally, urbanization often involves the
construction of impermeable surfaces like roads and buildings, which reduce natural recharge of aquifers and further
exacerbate saltwater intrusion. Climate change, which lesd to sea level rise and altered precipitation patterns
may also intensify these impacts.

Vulnerability Analysis

Estimated Impact and Potential Loss

Determining the annualized loss as a result of a saltwater intrusion is difficult in the parish due to availability of data

on past events. However, saltwater intrusion has the potential to corrode infrastructure such as wells, pipes, and

pumps necessitatg costly repairs and replacements. Saltwater intrusion can contaminate freshwater aquifers
reducing the availability of potable water for drinking and agriculture. The Mississippi River is a vital resource for St.
Charles Parish and plays a crucialtolyg G KS NXBIA2yQa 6 GSNI adzllLid @ GKNRdAAK Al
the river is essential to the community as saltwater intrusion poses a significant threat to drinking water. Maintaining
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the health of the Mississippi River is not only essential for sustaining local ecosystems but also for ensuring the
continued safety and reliability of the water supply for St. Charles Parish.

Agriculture could also be adversely affected leading to decreased crop yields and economic losses for Téreners.
coast of Louisiana and along the banks of the Mississippi River are dominated by wetland areas. Marsh plants, which
are for the most part saltolerant, have begun to move inland and have been found encroaching on farms. This is
referred to as marsh igration. Encroaching marsh life brings upon various nutrients that sponsor algae growth.
When the algae die off, the remaining bacteria in thetevawill break down plant life. Plant life in water is
responsible for attributing numerous amounts of oxygen to marine life in water bodies. With plants beginning to
deteriorate and the presence of oxygen becoming less abundant, marine life will bedia ¢t as well. This has a

big economic impact not only in coastal regions but also in any region along the Mississippi River.

Vulnerable Population

There have been no reported fatalities or injuries due to saltwater intrusion in the parish. Residents and businesses
will face disruptions in daily life and economic activities due to water shortages and quality issues. This could
drastically impact tousm, real estate values, and the overall community seeling.

Vulnerability Score
Table2-44: Saltwater Intrusion Vulnerability Score for St. Charles Parish.
d ale O elrao ore

Probability Impact Spatial Extent | Warning Time Duration Risk Factor

3 2 1
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Thunderstorms (Hail, Lightning, & Thunderstorm Wind)

Overview

CKS GSN)Y aiKdzyRSNEG2NNEf fAald Sz T2 R) @ABENI & I A YORE OKF a0z
defined to include any precipitation occurrence in which thunder is heard or lightning is seen. Thunderstorms are

often accompanied by heavyain and strong winds, and occasionally, depending on conditions, by hail or snow.
Thunderstorms form when humid air masses are heated, which causes them to become convectively unstable.

[ 2yaSlhdsSyidtesr GKS AN YI aasSa eNampprScondenges ddto/liquidwatdr ardibr G KS |
deposits directly into ice when they rise sufficiently to cool to the ¢mint temperature.

Thunderstorms are classified into four main types (sirgé, multicell, squall line, and supercell) depending on the
degree of atmospheric instability, the change in wind speed with height (called wind shear), and the degree to which
0KS a2 Navgamics srél @didinated with those of adjacent storms. There is no such interaction for single
cell thunderstorms, but there is significant interaction with clusters of adjacent thunderstorms in-cedilti
0Kdzy RSNERG2NYAX | YR dmbetistorins irf siualSliheNdurid€$tadrnisy Ehough¥suplercell storms
have no significant interactions with other storms, they have very -aghnized and seBustaining internal
dynamics, which allows them to be the longdised and most severe of dhunderstorms.

The life of a thunderstorm proceeds through three stages: the developing (or cumulus) stage, the mature stage, and
the dissipation stage. During the developing stage, the unstable air mass is lifted as an updraft into the atmosphere.
This sudden lift rapig cools the moisture in the air mass, releasing latent heat as condensation and/or deposition
occurs, which warms the surrounding environment, thus making it less dense than the surrounding air. This process
intensifies the updraft and creates a localizkderal rush of air from all directions into the area beneath the
thunderstorm to feed continued updrafts. Atthe mature stage, the rising air is accompanied by downdrafts caused
by the shear of falling rain (if melted completely), or hail, freezing s&@gt, or snow (if not melted completely). The
dissipation stage is characterized by the dominating presence of the downdraft as the hot surface that gave the
updrafts their buoyancy is cooled by precipitation. During the dissipation stage, the moisttine air mass largely
empties out.

The Storm Prediction Center, in conjunction with the National Weather Service (NWS), has the ability to issue
advisory messages based on forecasts and observations. The following are the advisory messages that may be issued,
along with definitions of each:

1 Severe Thunderstorm Watch: Issued to alert people to the possibility of a severe

thunderstorm developing in the area. Expected time frame
for these storms is three to six hours.

1 Severe Thunderstorm Warning: Issued when severe thunderstorms are imminent. This
warning is highly localized and covers parts of one to several
counties.
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Annual Average SevereWahes per Year y Avg. 1993-2012) .'

Figure2-23: CountyLevel Severe Thunderstorm Watches Issued Per Year on Average.

A variety of hazards might be produced by thunderstorms, including lightning, hail, tornadoes or waterspouts, flash
flooding, and higkspeed winds called downbursts. Nevertheless, given the criteria, the National Oceanic and
Atmospheric Administration (NOY¥ characterize a thunderstorm as severe when it produces one or more of the
following:

1 Hail of one inch in diameter or larger
I Wind gusts to 58 mph or greater
1 One or more tornadoes

Tornadoes and flooding hazards have been profiled individually within this report; therefore, for the purpose of
thunderstorms, the suthazards of hail, high winds, and lightning will be profiled.

Thunderstorms occur throughout the United States at all times of the year, although the types and severity of these
storms vary greatly depending on a wide variety of atmospheric conditions. Severe thunderstorms occur more
frequently during the late sprigmand early summer and late summer and early fall when extreme variations exist
between ground surface temperatures and upper atmospheric temperatures.

Climate Change Impacts

The impact of climate change on thunderstorms is not well understood at this time. However, thunderstorms are
complex, dynamic systems fueled by heat and moisture which can be measured with CAPE (convective available
potential energy). It is predicted & CAPE will increase across the Eastern United States by the second half of the
21stcentury, meaning there is more energy to fuel severe thunderstorms. In this same time frame, there would be
a small decrease in vertical wind shear, which helps prodocglived severe storms. However, the increase in
energy outweighs the decreasing shear to produce a net increase in environmental favorability for severe
thunderstorms by the end of the century. Some climate models maintained by the Goddard Institug&pdice

Studies indicate that the number of severe thunderstorms will not change much, butthe severe storms that do occur
would have stronger winds and more intense precipitation.

Climate change is influencing the frequency and severity of thunderstorms, resulting in significant impacts on
infrastructure and vulnerable populations. As global temperatures rise, the atmosphere becomes more energized,
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leading to an increase in the intensity of thunderstorm activity. Thunderstorms bring heavy rainfall, strong winds,
hail, and lightning, all of which can cause substantial damage to various types of infrastructure.

One of the most significant impacts of thunderstorms on infrastructure is the damage to power and communication
lines. Strong winds and lightning strikes can lead to power outages, disrupting essential services and communication
networks. This can have sene consequences for communities that rely on electricity for medical equipment,
communication, and daily living. Additionally, damage to power infrastructure can result in economic losses due to
business interruptions and increased repair costs.

Furthermore, heavy rainfall associated with thunderstorms can lead to flash flooding, overwhelming stormwater
drainage systems and causing road and bridge damage. This not only disrupts transportation networks but also poses
a safety hazard for motoristsnd pedestrians. Flooded roads can isolate communities and hinder emergency
response efforts, leaving vulnerable populations at higher risk during and after thunderstorm events.

Vulnerable populations, such as lamcome communities and the elderly, often lack accessto resources and live in
areas with inadequate infrastructure. They are disproportionately affected by the impacts of thunderstorms. For
instance, substandard housirig flood-prone regions can suffer severe damage during storms, displacing already
marginalized individuals and families. The elderly and people with limited mobility may face difficulties evacuating
during severe weather events, putting their lives akris

Moreover, thunderstorms can lead to an increase in lightriagted accidents and wildfires. Lightning strikes can
cause fires that spread rapidly, threatening communities and posing additional risks to vulnerable populations living
in areas prone to wilfires. These events not only endanger lives but also strain emergency response resources and
increase the financial burden on affected communities.

To address the impacts of climate change on infrastructure and vulnerable populations concerning thunderstorms,
several measures are crucial. Investment in resilient infrastructure, such as strengthening power grids and
stormwater drainage systems, can pahitigate damage and improve response capabilities. Additionally, raising
awareness and providing resources to vulnerable communities can enhance preparedness and evacuation plans.
Climate change mitigation efforts to reduce greenhouse gas emissionssaressential in curbing the intensification

of thunderstorms, ultimately safeguarding both infrastructure and vulnerable populations from the adverse effects
of these severe weather events.

Future Hazard Impacts

Population growth and development trends can influence thunderstorm dynamics in several ways. Urban heat
islands generated by increased development can enhance local convection and thunderstorm activity. Urbanization
can alter land cover, increasing impegable surfaces that reduce natural drainage and potentially exacerbate
localized flooding during thunderstorms. Increased human activity can also introduce aerosols and pollutants into
the atmosphere which may influence cloud formation and precipitatiottgpas, possibly intensifying thunderstorm
characteristics.

Hail Profile

Hailstorms are severe thunderstorms in which balls or chunks of ice fall along with rain. Hailstorm densities and
reports vary spatially across Louisiana. Hail initially develops in the upper atmosphere as ice crystals that are
bounced about by higlvelodty updraft winds. The ice crystals grow through deposition of water vapor onto their
surface. They then fall partially to a level in the cloud where the temperature exceeds the freezing point, melt
partially, and then get caught in another updraft whereupre-freezing and deposition grows another concentric
layer of ice. After several trips up and down the cloud, they develop enough weight to fall. The size of hailstones
varies depending on the severity and size of the thunderstorm. Higher surface tetapesgenerally mean stronger
updrafts, which allow more massive hailstones to be supported by updrafts, leaving them suspended longer. This
longer suspension time results in larger hailstone sizes. The tables on the next page display the TORRO Hailstorm
Intensity Scale, along with a spectrum of hailstone diameters and their everyday equivalents.
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Table2-45: TORRO Hailstorm Intensity Scale.

o Probable
. Hail Diameter . :
Intensity Category Kinetic Energy Typical Damage Impacts
(mm)
J m2)
HO Hard Hail 5 0-20 No damage
H1 Potentlglly 5.15 >20 Slight general damage to plant, crops
Damaging

Ho Significant 10-20 >100 Slgnlﬂc_ant damage to fruit, crops,
vegetation
Severe damage to fruit and crops, damag

H3 Severe 20-30 >300 to glass and plastic structures, paint and
wood scored

H4 Severe 2540 >500 VWVcl)(r:iliaspread glass damage, vehicle body

H5 Destructive 30-50 >800 Wholesale d_est_rgctlon .Of gla§s_, o!amage
tiled roofs, significant risk of injuries

H6 Destructive 40-60 Bqdywork of_grounded aircraft dented,;
brick walls pitted

H7 Destructive 50-75 Severe roof damage, risk of serious injur

H8 Destructive 60-90 Severe damage to aircraft bodywork
Extensive structural damage. Risk of

H9 | Super Hailstorms 75-100 severe or even fatal injuries to persons
caught in the open
Extensive structural damage. Risk of

H10 | Super Hailstorms >100 severe or even fatal injuries to persons
caught in the open

Table2-46: Spectrum of Hailstone Diameters and their Everyday Description.
(Source: National Weather Service)

pe 0 a one Diamete
Hail Diameter Size Description
MK N € Pea
MK H & Plain M&M
okné Penny
TKYE Nickle
Mé 0aS@§ Quarter
M MKIMNE Half Dollar
M MKHE Ping Pong Ball / Walnut
M oKRIE Golf Ball
H € Hen Egg / Lime
21/2" Tennis Ball
2 3/4" Baseball
0 ¢ Teacup / Large Apple
ne Softball
41/2" Grapefruit
n oegmé& Computer CEDVD
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Hailstorms can cause widespread damage to homes and other structures, automobiles, and crops. While the damage
to individual structures or vehicles is often minor, the cumulative cost to communities, especially across large
metropolitan areas, can be quitsignificant. Hailstorms can also be devastating to crops. Thus, the severity of
hailstorms depends on the size of the hailstones, the length of time the storm lasts, and where it ddailirarely

causes loss of life, although large hailstones caneaaslily injury.

Lightning Profile

Lightning is defined by the National Weather Service as any and all of the various forms of visible electrical discharge
caused by thunderstorms. Thunderstorms and lightning are usually (but not always) accompanied by raito-Cloud
ground lightning canik or injure people by direct or indirect means. Objects can be struck directly, which may result

in an explosion, burn, or total destruction. Damage may also be indirect which occurs when the current passes
through or near an object.

Intra-cloud lightning is the most common type of discharge. This occurs between oppositely charged centers within
the same cloud. Usually it transpires inside the cloud and looks from the outside of the cloud like a diffuse
brightening that flickers. Howeer, the flash may exit the boundary of the cloud, and a bright channel, similar to a
cloudto-ground flash, can be visible for many miles.

Cloudto-ground lightning is the most damaging and dangerous type of lightning, though it is also less common.
Most flashes originate near the loweregativdy charged center and deliver negative charge to the earth. However,

a large minority of flashes carry a positive charge to earth. These positive flashes often occur during the dissipating
stage of a thunderstorm. Positive flashes are also more commorpascantage of total ground strikes during the
winter months. This type of lightning is partlady dangerous for several reasons. It frequently strikes away from
the rain core, either ahead or behind the thunderstorm. It can strike five to ten miles from the storm in areas that
most people do not consider a threat. Positive lightning also Hasger duration, so fires are more easily ignited.
When positive lightning strikes, it usually carries a high peak electrical current, which can potentially result in greater
damage.

+ . - ’
A/f.\l\ +4"++z+‘** 2 0 )c \
" ) T + 5% lower positive charge
= R ' P y
+
outside updraft + +I++ f«i-*

4+ + T M!

Figure2-24: Charge Distribution in a Typical Storm Cloud
(Source: The National Severe Storms Laboratory)
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Lightning continues to be one of the top three storalated killers in the United States per FEMA, but if not fatal it
also has the ability to cause negative lelegm health effects to the individual that is struck. The following table
outlines the liglning activity level and intensity scale:

Table2-47: Lightning Activity Level (LAL) Grids.
Lightning
Strikes/15 Min

1 | No thunderstorms. -
Cumulus clouds are common but only a few reaches the towering cumulus stag
single thunderstorm must be confirmed in the observation area. The clouds pro

Cloud and Storm Development

2 mainly virga, but light rain will occasionally reach the ground. Lightning is 18
infrequert.
Towering cumulus covers less than ttemths of the sky. Thunderstorms are few, b

3 | two to three must occur within the observation. Light to moderate rain will reach 9-15

ground, and lightning is infrequent.

Towering cumulus covers two to threlenths of the sky. Thunderstorms are scatter
4 | and more than three must occur within the observation area. Moderate rai 16-25
common, and lightning is frequent.

Towering cumulus and thunderstorms are numerous. They cover more than-t
5 [ tenths and occasionally obscure the sky. Rain is moderate to heavy and lightr >25
frequent.

6 | Similar to LAL 3 except thunderstorms are dry

Thunderstorm Wind Profile

In general, high winds occur in a number of different ways, with and without thunderstorms. Similar to hailstorms
(and often associated with the same storm), high wind damage densities and reports resulting from severe
thunderstorms vary spatially acroksuisiana. The only high winds of present concern from the following table are
thunderstorm winds and downbursts. Straighte winds are common but are a relatively insignificant hazard (on
land) compared to other high winds. Downslope winds are commimu, relatively insignificant in Louisiana.

b2 NQSF &0SNAE -précXire Sydtéhis that Rale af n#nignal impact if any on Louisiana while hurricane winds
have a significant impact on the state due to its location.

Table2-48: High Winds Categorized by Source.
(Source: Making Critical Facilities Safe from High Wind, FEMA)

High Wind Type | Description
StraightLine Winds Wind blowing in straight line; usually associated with intense-foessure area
) Wind blowing down the slope of a mountain; associated with temperature and presd
Downslope Winds :
gradients
Thunderstorm Winds Wind blowing due to thunderstorms, erw:dti:L:isassouated with temperature and pres

Sudden wind blowing down due to downdraft in a thunderstorm; spreads out horizon

DIV at the ground, possible forming horizontal vortex rings around the downdratft.

Wind blowing due to cyclonic storm off the east coast of North America;
associated with temperature and pressure gradients between the Atlantic Ocear
and land

Northeaster
0b2NRSH &y

Wind blowing in spirals, converging with increasing speed toward eye; associated
Hurricane Winds temperature and pressure gradients between the Atlantic Ocean, Gulf of Mexico, §
land

Violently rotating column of air from base of thunderstorm to the ground with rapidlf
Tornado Winds decreasing winds at greater distances from center; associated with extreme temper
gradient
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Major damage directly caused by thunderstorm winds is relatively rare, while minor damage is common and
pervasive, and most noticeable when it contributes to power outages. These power outages can have major negative
impacts such as increased tendency faffic accidents, increased vulnerability to fire, food spoilage, and other
losses that might be sustained by a loss of power. The following table presents the Beaufort Wind Scale, first
developed in 1805 by Sir Francis Beaufort, which aids in detergirélative force and wind speed based on the
appearance of wind effects:

Table2-49: Beaufort Wind Scale.

0{ 2dzNDSY bh! ! Q& t/ 0
Beaufort Wind Scale

Wind WMO .
Force (MPH) Classification Appearance of Wind Effects on Land
Calm, smoke rises vertically
1 1-3 Light Air Smoke drift indicates wind direction, still wind vanes
2 4-7 Light Breeze Wind felt on face, leaves rustle, vanes begin to move
3 8-12 Gentle Breeze Leaves and small twigs constantly moving, light flags extende
4 13-17 Moderate Breeze Dust, leaves, and loose paper lifted; small tree branches movq
5 18-24 Fresh Breeze Small trees in leaf begin to sway
6 25-30 Strong Breeze Larger tree branches moving, whistling in wires
7 31-38 Near Gale Whole trees moving, resistance felt walking against wind
8 39-46 Gale Twigs breaking off trees, generally impedes progress
9 47-54 Strong Gale Slight structural damage occurs, slate blows off roofs
10 55-63 Storm {StR2Y SELISNASYOSR 2y flFyRXZ GN
dUNHzOGdzN> £ RIYI 2S¢
11 54-73 Violent Storm N/A
12 74+ Hurricane N/A

Hail Risk Assessment

Geographic Extent

Because hailstorms are a climatological based occurrence that can occur anywhere, the entire planning area is at
risk from hailstorms. The worsase scenario for hailstorms is hail up to 1.75 inches in diameter.

Previous Occurrences
The parish experienced 31 hail occurrences between the years 1996 and 2023. Since the last update, there have

been four hail occurrences within the boundaries of the parish.

Table2-50: Historical Hail Occurrences in St. Charles Parish since the Last Update.

Location M",igthde Property Fatalities | Injuries
(inches) Damage
3/11/2022 | DES ALLEMAND 1.75 $0 0 0
6/20/2023 GYPSY 1 $0 0 0
6/20/2023 NORCO 1.75 $0 0 0
6/20/2023 | DES ALLEMAND 1 $0 0 0
Probability

The annual return rate (frequency) for hail occurrences in the parish is 1.11 (100% annual probability) or
approximately 1 to 2 hail occurrences every year. fitneres on the following pagdisplay the density of hailstorm
events and an overview of hailstorm size based on location.
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Figure2-25: Density of Hailstorms by Diameter from 195019.

Hail Size Probability (inches)
for the Parish
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Figure2-26: Hail Size Probability in Inches &ir Charle®arish.
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Lightning Risk Assessment

Geographic Extent

Because lightning strikes are a climatological based occurrence that can occur anywhere, the entire planning area is
at risk from lightning strikes. The woisase scenario for lightning incidents is a lightning activity level of 4 which is
approximatelyl6 to 25 lightning strikes every 15 minutes.

Previous Occurrences
The parishhas experienced two lightning occurrences between the years 1996 and 2023. Since the last update,
there have been no significant lightning occurrences within the boundaries of the parish.

Probability
The annual return rate (frequency) for lightning occurrences in the parish is 0.07 (7% annual probability) or
approximately 1 lightning occurrence every 14 years.

Thunderstorm Wind Risk Assessment

Geographic Extent

Because thunderstorm winds are a climatologicated occurrence that can occur anywhere, the entire planning
area is at risk from thunderstorm wind. The wecstse scenario for thunderstorm wind occurrences is hail wind
speeds of approximately 70 knots.

Previous Occurrences
The parish experienced 73 thunderstormwind occurrences between the years 1996 and 2023. Since the last update,

there have beereightthunderstorm wind occurrences within the boundaries of the parish.

Table2-51: Historical Thunderstorm Wind Occurrences in St. Charles Parish since the Last Update.

Location Magnitude Property crop Fatalities Injuries
(knots) Damage Damage
6/23/2020 GYPSY 50 $5,000 $0 0 0
7/15/2020 DESTREHAN 50 $0 $0 0 0
7/15/2020 LULING 50 $0 $0 0 1
5/6/2023 KILLONA 52 $2,000 $0 0 0
5/6/2023 GYPSY 52 $3,000 $0 0 0
5/6/2023 PARADIS 52 $1,000 $0 0 0
5/6/2023 MIMOSA PARK 52 $1,000 $0 0 0
9/7/2023 NORCO 52 $36,000 $0 0 0
Probability

The annual return rate (frequency) for thunderstorm wind occurrences in the parish is 2.61 (100% annual probability)
or approximately 2 to 3 thunderstorm wind occurrences every year. figuge on the following pagelisplays the
thunderstorm wind speed probability for the parish.




ST. CHARLPARISH HAZARD MITIGATION PLAN 2-57

Thanderstorm Wind Spezd robabily (raph}
forthe Paish
- -
Frreeae g

'St-John the|
Baptist Parish

Figure2-27: Thunderstorm High Wind Speed Probability in Miles Per Ho&t.f@harle®arish.

Hail Vulnerability Analysis
The NRI includes data on the expected annual losses to individual natural hazards, historical losses, and overall risk
at the county and Census tract level. The following table provides an overview of each category at the county level

for hail.

Table2-52: National Risk Index (NRI) Summarization of Hail Occurrenc&s. ©harle®arish
(Source: National Risk Index)

Expected Annual Losses  Overall Risk Rating

Relatively Low Relatively Low

Estimated Impact and Potential Loss
Since 1996, there have been 31 significant hail occurrences per the NCEI Storm Events Database. The total property

damage associated with these storms totaled approximately $5,000. To estimate the potential losses on an annual
basis, the total damages cerded were divided by the total number of years of available data in the NCEI Storm
Events Database (19€62023). This provides an annual estimated potential loss of $179 and $161 per event. The

following table provides an estimate of potential propgtosses for the Parish:

Table2-53: Estimated Annual Property Losses in St. Charles Parish resulting from Hail Damage.
Estimated Annual Potential Lossé®m

Hail Damage
St. Charles Parish

$179
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Vulnerable Population
Per the NCEI Storm Events Database, there have been no reported injuries or fatalities as a result of hail.

Vulnerability Score
Table2-54: Hail Vulnerability Score for the Parish.

Probability Impact Spatial Extent Warning Time Duration Risk Factor

2 3 3 1

Lightning Vulnerability Analysis
The NRI includes data on the expected annual losses to individual natural hazards, historical losses, and overall risk
at the county and Census tract level. The following table provides an overview of each category at the county level

for lightning.

Table2-55: National Risk Index (NRI) Summarization of Lightning Occurrences for St. Charles Parish
(Source: National Risk Index)

Expected Annual Losses  Overall Risk Rating

Relatively Low Relatively Low

Estimated Impact and Potential Loss

Since 1996, there has been two significant lightning occurrence per the NCEI Storm Events Database. The total
property damage associated with this storm totaled approximately $500,000. To estimate the potential losses on
an annual basis, the total damageecorded were divided by the total number of years of available data in the NCEI
Storm Events Database (1968®023). This provides an annual estimated potential loss of $17,857 and $250,000
per event. The following table provides an estimate of poi@nproperty losses for the Parish:

Table2-56: Estimated Annual Property Losses in St. Charles Parish resulting from Lightning Damage.
Estimated Annual Potential Losses
from Lightning
St. Charles Parish

$17,857

Vulnerable Population
Per the NCEI Storm Events Database, there have been no reported fatalities and four injuries as a result of lightning.

Vulnerability Score
Table2-57: Lightning Vulnerability Score for the Parish.

Probability Impact Spatial Extent Warning Time Duration Risk Factor

> 2 2 2 3 1 2
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Thunderstorm Wind Vulnerability Analysis
The NRI includes data on the expected annual losses to individual natural hazards, historical losses, and overall risk
at the county and Census tract level. The following table provides an overview of each category at the county level

for thunderstorm wird.

Table2-58: National Risk Index (NRI) Summarization of Thunderstorm Wind Occurrences for St. Charles Parish
(Source: National Risk Index)

Expected Annual Losses Overall Risk Rating

Relatively Moderate Relatively Moderate

Estimated Impact and Potential Loss

Since 1996, there have been 73 significant thunderstorm wind occurrences per the NCEI Storm Events Database.
The total property damage associated with these storms totaled approximately $312,900. To estimate the potential
losses on an annual basis, thetdl damages recorded were divided by the total number of years of available data

in the NCEI Storm Events Database (1§2623). This provides an annual estimated potential loss of $11,175 and
$4,286 per event. The following table provides an estim@tpotential property losses for the Parish:

Table2-59: Estimated Annual Property Losses in St. Charles Parish resulting from Thunderstorm Wind Damage.

Estimated Annual Potential Losses
from Wind Damage

St. Charles Parish
$11,175

Vulnerable Population
Per the NCEI Storm Events Database, there have been no reported fatalities or injuries as a result of thunderstorm
winds.

Vulnerability Score
Table2-60: Thunderstorm Wind Vulnerability Score $or Charle®arish.
ae O 0 erap ore

Probabilit Impact Spatial Extent | Warning Time Duration Risk Factor

2 3 3 1
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Tornadoes

Profile

Tornadoes (also called twisters or cyclones) are rapidly rotating funnels of wind extending between storm clouds
FYR GKS 3INRdzyR® C2NJ GKSANI aAT ST G2NYyIFR28& NS (GKS Yz2ai
occur within the continental Uted States, making them one of the most significant hazards Americans face.
Tornadoes and waterspouts form during severe weather occurrences, such as thunderstorms and hurricanes, when
cold air overrides a layer of warm air, causing the warm air to @p@lty. This usually results in a counterclockwise
rotation in the northern hemisphere. The updraft of air in tornadoes always rotates because of wind shear (differing
speeds of moving air at various heights), and it can rotate in either a clockwise atecclockwise direction;
clockwise rotations (in the northern hemisphere) will sustain the system, at least until other forces cause it to die
seconds to minutes later.

Since February 1, 2007, the Enhanced Fujita (EF) Scale has been used to classify tornado intensity. The EF Scale
classifies tornadoes based on their damage pattern rather than wind speed; wind speed is then derived and
estimated. This contrasts with the fie-Simpson scale used for hurricane classification, which is based on measured

wind speed. The following table shows the EF scale in comparison with the original Fujita (F) Scale, which was used
prior to February 1, 2007. When discussing past tornadtfesscale used at the time of the hazard is used. Damage

and adjustment between scales can be made using the following tables.

Table2-61: Comparison of the Enhanced Fujita (EF) Scale to the Fujita (F) Scale.

Enhanced Fujita Scale
EFO EF1 EF2 EF3 EF4 EF5
Wind Soeed 65-85 86-110 111-135 136-165 166-200 >200
(mph) 2 Scale
FO F1 F2 F3 F4 F5
<73 73-112 113157 158206 207-260 >261

Table2-62: Fujita and Enhanced Fujita Tornado Damage Scale.

Scale | Typical Damage

Light damage. Some damage to chimneys; branches broken off trees; shatited trees
FO/EFO .

pushed over; sign boards damaged.

Moderate damage. Peels surface off roofs; mobile homes pushed off foundations or
F1/EF1 .

overturned; moving autos blown off roads.

Considerable damage. Roofs torn off frame houses; mobile homes demolished; boxcars
F2/EF2 . . L .

overturned; lightobject missiles generated; cars lifted off ground.

Severe damage. Roofs and some walls torn of-@alstructed houses; trains overturned; mo
F3/EF3 : ;

trees in Brusly uprooted; heavy cars lifted off the ground and thrown.
FA/EF4 Devastating damage. Wadbnstructed houses leveled; structures with weak foundations bld

away some distance; cars thrown, and large missiles generated.

Incredible damage. Strong frame houses leveled off foundations and swept away; automo
F5/EF5 | sized missiles fly through the air in excess of 100 meters (109 yards); trees debarked; inc

phenomena will occur. 'l
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The National Weather Service (NWS) has the ability to issue advisory messages based on forecasts and
observations. The following are the advisory messages that may be issued with definitions of each:

I Tornado Watch Issued to alert people to the possibility of a tornado developing inales.
A tornadohas not been spotted but the conditions are favorable for tornadoes
to occur.
1 Tornado Warning Issued when atornado has been spotted or when Doppler radar identifies
I RAAGAYOKANSRAK2ABRI SAGKAY | (Kdzy RSNRG2]

Figure2-28: CountylLevel Tornado Watches Issued Per Year on Average.
(Source: NOAA SPC)

Structures within the direct path of a tornado vortex are often reduced to rubble. Structures adjacent to the
G2NYyFR2Qa LI GK FNX 2FiGSy aS@SNBteée RIYFISR o0& KAIK gAYyRA
It is here, adjacent to the toinR2 Q& LJ G KX GKFI{G GKS o6dzAf RAy3a (Gells FyR 02
a0NWzOG dzZNB Qa & dzNBA Gl f @ l'f K2dzZ3K 2Nyl R2Sa adNR1S Fd NIy
with crawlspaces, and buildings with large spans are mésdylito suffer damage.

The major health hazard from tornadoes is physical injury from flying debris or being in a collapsed building or mobile
home. Within a building, flying debris or projectiles are generally stopped by interior walls. However, if a building
has no partitions,any glass, brick, or other debris blown into the interior is life threatening. Following a tornado,
damaged buildings are a potential health hazard due to instability, electrical system damage, and gas leaks. Sewage
and water lines may also be damagetibornadoes have historically impacted all areas of Louisiana.

Peak tornado activity in Louisiana occurs during the spring, as it does in the rest of the United States. Nearly one
third of observed tornadoes in the United States occur during April. About half of those in Louisiana, including many
of the strongest,occur between March and June. Fall and winter tornadoes are less frequent, but the distribution
of tornadoes throughout the year is more uniform in Louisiana than in locations farther north.

Risk Assessment

Geographic Extent

Tornadoes occur sporadically throughout the parish and the occurrence of a tornado in the parish is highly
unpredictable making it impossible to forecast the exact time and locations of when a tornado will touch down or
the path it will take. Because dhfis, the entire planning area is considered equally at risk for a tornadic incident.
The worstcast scenario of a tornado occurrence is an EF3 tornado.
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Previous Occurrences
The parish experienced 15 tornado occurrences between the years 1996 and 2023. Since the last update, there

have been four tornado occurrences within the boundaries of the parish.

Table2-63: Historical Tornado OccurrencesSh Charle®arish since the Last Update.

Location Magnitude Property Crop Fatalities Injuries
Damage Damage
5/19/2021 MIMOSA PARK EFO $35,000 $0 0 0
11/26/2022 PARADIS EF1 $35,000 $0 0 0
12/14/2022 KILLONA EF2 $250,000 $0 1 8
6/20/2023 BOUTTE EF1 $0 $0 0 0
Probability

The annual return rate (frequency) for tornado occurrences in the parish is 0.54 (54% annual probability) or
approximately 1 tornado occurrence every 1 to 2 years. The following figure displays the tornado density for the

parish.

Tornado Touchdowns
1950 - 2017
Touchdown
° Location
[ st. Charles Parish

10 Miles

Figure2-29: Location of Tornadoes to TouchdowrSin Charle®arish
(Source: NOAA/SPC Severe Weather Database)
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Figure2-30: Density of Tornadoes to TouchdowrSin Charle®arish
(Source: NOAA/SPC Severe Weather Database)

Climate Change Impacts

Similar to thunderstorms, the impacts of climate change on the occurrence and strength of tornadoes is not well
understood at this time, but is an area of ongoing research. While only about 1% of thunderstorms will produce a
tornado, preliminary researctand climate models indicate that the environmental suitability for severe
thunderstorms, and therefore tornadoes, could increase over the Eastern United States by the end of the century.

Climate change is contributing to the increasing frequency and intensity of tornadoes, leading to significant impacts
on both infrastructure and vulnerable populations. As global temperatures rise, the atmosphere becomes more
unstable, creating conditionfavorable for the development of severe thunderstorms and tornadoes. Tornadoes are
powerful and destructive, capable of causing widespread damage to various types of infrastructure.

One of the most significant impacts of tornadoes on infrastructure is the destruction of buildings and critical facilities.
Tornadoes can flatten homes, schools, hospitals, and businesses, leaving communities devastated and in need of
urgent assistance. Ehdamage to infrastructure disrupts essential services, such as electricity, water supply, and
communication networks, exacerbating the challenges faced by affected communities during recovery and
rebuilding efforts.

Vulnerable populations are particularly-gsk during tornadoes. Loimcome communities often live in substandard
housing and lack access to proper storm shelters, leaving them more exposed to the destructive forces of tornadoes.
Furthermore, elderly indiduals and people with disabilities may struggle to seek shelter and escape the path of
these fastmoving storms, increasing their vulnerability to injury or death. Tornadoes can also disproportionately
affect marginalized communities due to limited acsés emergency response services and resources.

Moreover, tornadoes can lead to economic hardships for vulnerable populations. Homes and properties are often
uninsured or underinsured in these areas, leaving residents with significant financial burdens after tornadoes strike.
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As aresult, vulnerable communities may face challenges in recovering and rebuilding their lives, perpetuating cycles
of poverty and inequality.

To address the impacts of climate change on infrastructure and vulnerable populations concerning tornadoes,
proactive measures are essential. Building tornadsistant infrastructure and implementing better early warning
systems can help minimize the dageacaused by tornadoes. For vulnerable populations, providing accessible storm
shelters and ensuring access to emergency resources and support are critical to saving lives and reducing the long
term impacts of tornadoes. Additionally, climate change miiaya efforts are crucial to addressing the root causes

of tornado intensification, as reducing greenhouse gas emissions can help stabilize the climate and potentially
mitigate the future increase in tornado frequency and severity.

Future Hazard Impacts

Population growth and development trends can influence tornado impacts in several ways. As urban areas expand,
there is a higher likelihood of tornadoes affecting densely populated regions, increasing the potential for damage
and casualties. Urbanizatiorisa alters land cover, creating more obstacles and structures that can disrupt tornado
paths and increase the likelihood of tornadelated damage to infrastructure. Additionally, changes in land use can
affect atmospheric conditions, potentially influemgi tornado formation and intensity.

Vulnerability Analysis

The NRI includes data on the expected annual losses to individual natural hazards, historical losses, and overall risk
at the county and Census tract level. The following table provides an overview of each category at the county level
for tornadoes.

Table2-64: National Risk Index (NRI) Summarization of Tornado Occurrences @rarle®arish
(Source: National Risk Index)

Expected Annual Losses  Overall Risk Rating

Relatively Low Relatively Low

Estimated Impact and Potential Loss

Since 1996, there have been 15 significant tornado occurrences per the NCEI Storm Events Database. The total
property damage associated with these storms totaled approximately $470,000. To estimate the potential losses
on an annual basis, the total danesg recorded were divided by the total number of years of available data in the
NCEI Storm Events Database (162623). This provides an annual estimated potential loss of $16,786 and $31,333
per event. The following table provides an estimate of poi@nproperty losses for the Parish:

Table2-65: Estimated Annual Property Losses in St. Charles Parish resulting from Tornado Damage.
Estimated Annual Potential Losses

from Tornadoes
St. Charles Parish

$16,786
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The following table presents an analysis of building exposure that are susceptible to tornadoes by general occupancy
type for the parish along with the percentage of building stock that are mobile homes.

Table2-66: Building Exposure by General Occupancy Type for TornadéeCharle®arish.
(Source: Hazus)

Building Exposure by General Occupancy Type for Tornadoes ($1,000)

Mobile

Residential] Commercial] Industrial Agricultural | Religion | Government] Education
Homes (%
5,800,732 | 1,604,868 250,231 3,439 82,583 101,698 384,512 17.4

Vulnerable Population
Per the NCEI Storm Events Database, there have been one reported fatality and 11 injuries as a result of tornadoes.

In accessing the overall risk to population, the most vulnerable population throughout the parish are those residing
in manufacturing housing. Approximately 17.4% of all housing in the Parish consists of manufactured housing.

Figure2-31 Manufactured Home Density in St. Charles Parish

Vulnerability Score
Table2-67: Tornado Vulnerability Score for St. Charles Parish.

Probability Impact Spatial Extent Warning Time Duration Risk Factor

3 3 2 3
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Tropical Cyclones

Profile

Hurricanes, typhoons, and cyclones, are names for powerful tropical storms in which winds rotate around a closed
circulation of lowpressure. In the Atlantic and eastern Pacific basins, they are known as hurricanes, in Asia (western
Pacific) they are knowas typhoons, and in Australia they are called cyclones. In the Northern Hemisphere, hurricane

winds rotate in a counteclockwise direction (clockwise in the Southern Hemisphere). The key energy source for a

hurricane is the release of latent heat engrijom condensation.

This energy is found where there is a deep layer of warm water to fuel the system. Conditions for hurricane formation
Ay Ot dzZRS 4 NY gFGSNAES NRGOGFGA2Y T F2NOS FTNRY (GKS SINIKQa
(stability in the laver atmosphere). Tropical disturbances that affect North America typically originate off the west
coast of Africa. If the tropical disturbance lowers in pressure and starts to rotate around a low pressure center, it
may turn into a tropical depression. Bametric pressure (measured in millibars or inches) continues to fall in the
center as these storm systems develop in intensity. When sustained wind speeds reach 39 mph, the system becomes
a tropical storm and is given a name by the National HurricanegCem/hen sustained wind speeds reach 74 mph,

it becomes a hurricane. Hurricanes are much larger and powerful storms with an average diameter of 350 miles.
The start of the official Atlantic hurricane season is June 1st and ends Novemier €k hurdane season is
August and September in the Northern Hemisphere, when water temperatures and evaporation rates are greatest.
Associated with these storms are damaging winds, heavy precipitation, and tornadoes. Coastal areas are also
vulnerable to storm sige, winddriven waves, and tidal flooding, which can cause more destruction than cyclone
winds.

Figure2-32: Areas of Likely Tropical Cyclone Formation and Tracking
(Source: NOAA NHC)

Hurricane intensity is classified by the SaSimpson Scale, which categorizes hurricane intensity based upon
maximum sustained wind speeds on a scale of one to five, with five being the most intense. Typically, higher category
hurricanes have lower p&e& dzZNS 'y R 3INXFGSN) aG2NyY &adzNBS® /[ FGS3I2NRSa
hurricanes, and while hurricanes within this range comprise only 20 percentof total landfalls, they account for over

70 percent of the damage incurred in the Unit&tiates. Hurricane (Category 1 or higher) return periods are shown

the figure on the following page.
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Figure2-33: Hurricane Return Periods for the Atlantic Basin (USA).

(Source: NOAA NHC)

Table2-68: SaffirSimpson Hurricane Wind Scale.

Category Sus’Falned Pressure] Types of Damage Due to Winds
Winds
Tropical | <39 mph N/A N/A
Depression
Tropical 39-73 N/A N/A
Cyclone mph
1 74-95 >14.2 psi| Very dangerous winds will produce some damage. \&tatistructed frame
mph homes could have damage to roof, shingles, vinyl siding, and gutters.
branches of trees will snap, and shalloaoted trees may be toppled,
especially after the soil becomes waliegged. Extensive damage to pow
lines and poles will likely resultin power outages that could last several
2 96-110 14-14.2 | Extremely dangerous winds will cause extensive damage.-aueditructed
mph psi frame homes could sustain major roof and siding damage. Many shall
rooted trees will be snapped or uprooted, especially after the soil beco
waterlogged, and block numerous roadilear total power loss is expectg
with outages that could last from several days to weeks.
3 111-129 | 13.7-14 | Devastating damage will occur. Whllilt framed homes may incur majo
mph psi damage or removal of roof decking and gable ends. Many trees will b
snapped or uprooted, especially after the soil becomes waterlogged, blo
numerous roads. Electricity and wateay be unavailable for several days
weeks after the storm passes.
4 130-156 13.3 | Catastrophic damage will occur. Wieiilt framed homes can sustain seve
mph 13.7 psi | damage with loss of most of the roof structure and/or some exterior wa
Most trees will be snapped or uprooted, especially after the soil becon
waterlogged, and power polesogvned. Fallen trees and power poles w|
isolate residential areas. Power outages will last weeks to possibly mag
Most of the area will be uninhabitable for weeks or months.
5 157 mph | <13.7 psi| Catastrophic damage will occur. A high percentage of framed homes W
or higher destroyed, with total roof failure and wall collapse. Fallen trees and pd

poles will isolate residential areas. Power outages will last for weeks t
possibly months. Most ohe area will be uninhabitable for weeks to mont

























































































































































































































































































































































































































