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1. Introduction

Hazard Mitigation is defined as sustained actions taken to reduce or eliminatedomgrisk from hazards

and their effects. Hazard Mitigation Planning is the process through which natural hazards that threaten
communities are identified, likely impactd 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 tis. TammanyParish Hazard Mitigation Plan UpdgHMPU)
LINPOSAaaT 000 ARSYGAFASA yI (dzNT € KFETFNRa FyR NRa&a{a
mitigation strategy to maké&t. TammanyParish less vulnerable and more disastsilient It also includes

mitigation project scoping téurther identify scopes of workfunding sourcesand implementation timing
requirements of proposed selected mitigation projecteformation in the plan will be used to hetpide

and coordinate mitigatiomnd local policy decisions affecting futuradause.

The St. TammanyParishHazard Mitigation Plams a multijurisdictional plan that includes the following
jurisdictions which participated in the planning process:

=

Unincorporated St. Tammany Parish
Town of Abita Springs

City of Covington

Villageof Folsom

Town of Madisonville

City of Mandeville

Town of Pearl River

City of Slidell

Village of Sun

=A =4 =4 4 -4 -4 -4 -4

TheFederal Emergency Management Age(ilyMA, now under the Department of Homeland Security, has
made reducing losses from natural disasters onigsgfrimary goals. The Hazard Mitigation Plan (HMP) and
subsequent implementation of recommended projects, measures, and policies is the primary means to
achieving these goalditigation planning and project implementation has become even more signifina

a postKatrina and Rita environment in south Louisiana.

This FhizardMitigation Plan is a comprehensive plan for disastesiliency irSt. TammanyParid. The parish

is subject to natural hazards that threaten life and health and have caeidedsiveproperty damage. To

better understand these hazards and their impacts on people and property, and to identifytovagduce

those impacts, thep NA 3 KQa hFFAOS 2F |1 2YStEFyR {SOdz2NAGe FyR 9V
Hazards Mitiggon Plana | F T F NR YA GA AL GA2yé R2S& y204 YSIy GKI
does not suggest complete elimination of the damage or disruption caused by such incidatigal forces

are powerful and most natural hazards are well beyond aiitity to control. Mitigation does not mean

quick fixes. It is a long term approach to reduce hazard vulnerabiligs defined by FEMA & KI T | NR
YAGATLGAZ2YE YSLY&E | ye adAadlAySR -terfiisk @ yie and profeyty (2 NE
from a haard event.

Every community faces different hazards and every community has different resources and interests to bring
to bear on its problemsBecause there are many ways to deal with natural hazards and many agencies that

can help, there is none soluton for managing or mitigating their effect®lanning is one of the best ways

to correct these shortcomings and produce a program of activities that will best mitigate the impact of local
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hazards and meet other local needs wellprepared pla will engire that all possible activities are reviewed
and implemented so that the problem is addressed by the most appropriate and efficient solutiarzs
also ensure that activities are coordinated with each other and with other goals and progseewsnting
conflicts and reducing 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 besewf mitigation funding and meet the
prerequisite for obtaining such fundsofin FEMA.FEMA also recognizes plans through its Community Rating
System(CRS)a program that reduces flood insurance premiums in participating communifiess. program

is futher described in Section Three: Capability Assessment

Thisplan 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 hazafddfills the Federal
mitigation planning requirements, qualifies fd@ERScredit, and providesSt. TammanyParish and its
communitieswith a blueprint for reducing the impacts of these natural hazards on people and property.

GeographyPopulationand Transportatio

Geography

St. TammanyParish is located in the southeast portion of L@ns on the northern shore of Lake
Pontchartrain It is bordered tothe north byWashingtonParish to the west by Tangipahod&arish to the
south by Jeffersonand Orleandariskes, and to the east by thPearl River, which forms the natural border
between southeasternLouisiana andsouthern Mississippi St. TammanyParishhas a surface areaf
approximately715,652acres,of which approximately52% @73,226acres) is watepr wetlands. Below
Figure 11 shows the geographical location 8f. Tammanyarish.

el L, (/'
A -

.‘ Batg] Rouge
b Skt ;
s mﬁ/ ‘
LLafayette
UAS
New Orleans

My Q\?‘

Figurel-1: Location of5t. TammanyParish
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St Tammany Parish contains eigitorporaed communities: the Villages of Fots and Sun, thedwns of
Abita Springs, Madisonville, and Pearl River, and the Cities of Covington, Mandeville, andCahalegjton,
the parish seatis located in the centra¢asternpart of the parish and is theecond most populous city in
the pari behind theGty of Slidell

The topogaphy of St. Tammany Parisfaries fromgently rollingto low lying wetlandswith the highest
elevationfound in the northwestern portion of the parish and steadily decreases moving to the south and to
the east.Thelowest elevations in the parish are fouim the far southern portion of thalong the north
shore of Lake Pontchartrain.

There are also a number gfers and bayouthat traverse the parishgenerally in a nortfsouth direction.
The Tchefuncte Rivefpund in the western portion of the parishis used for a number of recreational
activities, including the Wooden Boat festival in MadisonvilleeBogue Falaya River, which is a tributary of
the Tchefuncte River, is another river that hosts a numbeecofeation activities, including kayaking, tubing,
and swimming. Bayou Lacombe, part of the Big Branch Marsh National Wildlife Refkgewn for its
fishing and wildlife viewingLastly, the Pearl Rivés the largestiver in the parish and forms theastern
border with the State of Migssippi.

St. TammanyParish weather is typically warm and humid/ariations in daily temperature arairly
consistent throughout the parish, although small differences can be attributed to the proximity to Lake
Portchartrain,and to amuchlesser degreethe differences in elevatiobetween the northern and southern
portions of the parish The averagermual temperature for the state as a whole is 68%anuary isypically
the coldest monthfor Louisianaaveraging approximately54°F, while Julyis typicallythe warmestat an
average of 83°F. Winter months are usually mild with cold spells of short duratir.St. TammanyParish

in particular, he summer months aresuallyquite warm with an average daily marum temperature in
July and August of 9B. Winters are typically mildwith snowfall averagedess thanone inch per year.
Average annual rainfall for the area B4binches. St. TammanyParish is susceptible to the normal weather
dangers, but dued its location within the state and itproximity to Lake Pontchartrain anthe Gulf of
Mexicq, the parish is extremely susceptible tmpical cyclonegnd storm surge inundation

Populationand Economy
The populatiorof St. TammanyParkh is estimatedht 260,419(2019 estimate) with a population percent
change fom April 1, 201@, Julyl, 20190f 11.4%.

Tablel-1: St. Tammanyari$ Population
(SourceUS Censlis

2010 2019 Percent Chang
Census Estimate 2010-2019

Total Population 233,740 260,419 11.40%
Population Density
(Pop/Sq. Mi.) 2S5,
Total Households |  ------- 91975 | @ -

Persons Per Household]  ------- 272 | 00 -
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Tablel-2: St. Tammanyaris Business Patterns
(SourceUS Censu<£BP)

Retail Trade 932 13,854 357,024

Manufacturing 145 2,597 119,604

Health Care and Social Assistance 847 16,199 740,416

Mining, Quarrying, Oil and Gas Extraction 27 408 56,630

Transportation and Warehousing 159 1,955 105,479

Construction 595 4,542 257,804
Administration/Support and Waste

Management/Remediation Services 369 3,401 136,639

Real Estateand Rental and Leasing 275 989 46,117

Wholesale Trade 295 2,813 213,460

Other Services (except Public Administration 526 3,718 107,593

Accommodation and Food Services 610 11,445 190,026

Financial and Insurance 483 3,374 236,489

Professional, Scientifignd Technical Service 875 4,654 298,723

Information 91 1266 68,038

Educational Services 67 1,257 36,890

Arts, Entertainment, and Recreation 90 1595 30,476

Agriculture, Forestry, Fishing and Hunting 16 28 933
Utilities 20 252 18,239
Management of Cmpanies and Enterprises 44 2,150 252,525
Industries Not Classified 3 13 88

Hazard Mitigation
To fully understand hazard mitigation effsiinSt. Tamman{?arish ad throughout Louisiana, it is first crucial
to understand how hazard mitigation relatesthe broader concept of emergency managementthe early

1980s, the newkcreated Federal Emergency Management Agency (FEMA) was charged with developing a

structure for how the federal, state, and local governments would respond to disasters. FEMéydel/tne

four phases of emergency managemesuh approach which can be applied to all disasters. The four phases

are as follows:

f Hazard Mitigatiort describedby FEMAY R (G KS 5Aal adSNJ aAdGAIIGAZY
sustained action taken to redacor eliminate longerm risk to life and property from a hazard
SPSylao¢eg ¢KS A2+t 2F YAGAILdGA2Yy Aa G2 al @S
aiding in the obviously desirous goal of saving human lives, mitigation can reduce the eiscrash
of disasters to property owners and all levels of governmdnt.addition, mitigation can protect
critical community facilities and minimize community didfap, helping communities return to
usual daily living in the aftermath of disast&ixanples of mitigation involve a range of activities and
actions including the following: langse planning, adoption and enforcement of building codes, and

1 O

fAD¢
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constructionprojects (e.qg., 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 dsasvent.

9 Disaster Respongeincludes actions taken to provide emergency assistance, lbz&s& minimize
property damage, and speed recovery immediately following a disaster.

9 Disaster Recovenyincludes actions taken to return to a normal or improved operating condition
following a disaster.

On the next pageFigure 1-2 illustrates the bastc relationship between these phases of emergency
management. While hazard mitigation may occur both befoand after a disaster event, it is significantly
more effective when implemented before an event occurs. This is one of the key elements aitasnd

its overallstrategy reduce risk before disaster strikes in order to minimize the need for-gissister
response and recovery.

As Figure 1-2 demonstrates, mitigation relies on updating in the wake of disast&éhis can give the
appearance that migation is onlyreactive rather than proactive. In reality, however, pd#taster revision

is a vital component of improving mitigation. Each hazardous event affords an opportunity to reduce the
consequences of future occurrences.

Unfortunately, this gcle can be painful for a
community. For instance, the risks of disars

that could create catastrophic incidents i
Louisiana were thought to be relatively wel
understood prior to 2005. However, the

impact of the 2005 hurricane season on tr
Gulf Coas region of the United States
prompted a new level of planning anc
engagement related to disaster responst
recovery, and hazard mitigationHurricanes

Katrina and Rita hit three weeks apart ar
together caused astonishing damage to humi
life and to poperty. The two storms

highlighted a hurricane season that spawne
28 stormg unparalleled in American history.
The 2005 hurricane season confirme

y g s . .~ . Figurel-2: TheFour Phases of Emergency Maeaggnt
[ 2dAaAlylQa SEUNBYS and their Relation to Future Hazard Mitigation
disasters and both the positive effects and tr  (Source: Louisiana State Hazard Mitigation Plan 201
concerns resulting frm engneered flood

protection solutions.

The catastrophic events of 2005 had profound impacts on emergency management and héiggatiom
throughout LouisianaAs detailed later in this document, significant funding has been made available to the
Stateof Lousiana and its parishes for the purpose of hazard mitigation planniige storms also raised
awareness of the importance of hazard mitigation among decisiakers and the general population, which
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has been particularly important since natural hadsawil likely be increasing in frequency, magnitude, and
impact in the coming years due to climate change.

General Strategy

During the last updateo the Louisiana State Hazard Mitigation Plan, the State Hazard Mitigation Team
(SHMT) began a loftgrm effort to better integrate key components of all plans with hazard mitigation
implications in Louisiana to ensure that the programs, policies, recommendations, and implementation
strategies are internally consistems each of these documertiasbeen ad@ted hy various agencies within

the state, the SHMT has worked to incorporate this information into the decision process.

Part of the ongoing integration process isthiatK S [ 2 dzZA AA L Yy D2 @3SNY 2NRA hFFAO
Emergency Preparedne§SOHEB encourages the parishes and the locaimmunitieswith independent

hazard mitigation plans to utilize the same plan format and methodologies as the State Hazard Mitigation

Plan in order to create continuity of information from local to state mitigafitansand programs.

The 20 St. TammanyParish Hazard Mitigation Plan (HMP) maintainimaf the information from the
2015 plan vesion, but it now reflects the ot and methodologies of the 201l ouisiana State Hazard
Mitigation Plan.

The sectiongn the 205 St. TammanyiMPwere as follows:

9 Sectionl Introduction

1 Section 2 Hazard Identification and Risk Assessment
I Section3 Capability Assessment

I Section 4 Mitigation Strategy

1 Appendix A Planning Process

1 Appendix B Plan Maintenance

1 Appendix C Essential Facilities

1 Appendix D Plan Adoption

1 Appendix E State Required Worksheets

This plan update also coheres with the Plain Writing Act of 2010, which requires federal ageunsieslaar
communication that is accessible, consistent, understételaand useful to the publicWhile the State of
Louisiana and its political subdivisions are not required to meet such standards, the Act aligns with best
practices in hazard mitigation Since successful hazard mitigation relies on full implementatiod
cooperation at all levels of government and community, a successful hazard mitigation plan must also be
easily used at all of these leveMeverthelessthe St. Tammaniarish Hazardlitigation Steering Committee

was not ignorant or dismissive of tlseiccessful analysis and mitigation planning executed in previous plan
updates. This plan update remains coherent with those documents, retaining language and content when
needed, deleting it when appropriate, and augmenting it when constructive.
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2020 Flan Update

This 2@0 plan update proceeds withhe previous goalsef the St. Tamtmany Parsh HazardMitigation Pan.
The current goals are as follows:

1. t N2GSOG GKS tA@PSAa yR KSFHEGK 2F GKS tFNAAKQA

2. Ensure that pulic services and critical facilities operate during and after a disaster

3. Ensure that adequate evacuation routes, streets, utilities and public and emergency
communications are maintained and available during and after a disaster

4. Protect homes and businessérom damage

5. Use new infrastructure and development planning to reduoe impact of natural hazards

6. Give special attention to repetitively flooded areas

7. Maintain and improve CRS ratings throughout the parish

This plan update makes a numbafrtextual ctanges throughout, bt the most obvious changes are data
related and strutural edits. First,theb I G A2y Ff hOSFYAO YR ! GY23LIKSNRO
/| SYGSNAR FT2N) 9yOBANRBYYSydlf Ly F 2 Wi¥ bisédii2 fieQanalygivihictd L 0
provides historical hazard data from3®to 200. Furthermore, all of the sections were updated to reflect

the most current information and the most current vision of the plan upd&econd, instead aén separate
sections for numerous tablemaps and appendices, théMPupdate has fousections and five appendices.

The most significant changes are the newly developed hazard profiles and risk assesamerts.aghe
removal of much repetition between sections from the previous plan ugslat

The2020 plan update is organizeith the exact same format as the 2015 update, which is outlined helow

Tablel-3: 2020 Plan Update Crosswalk

Plan Update Crosswalk

Section 1: Introduction Section 1: Introduction
Section 2: Hazaridlentification and Risk Section 2: Hazard Identification and Risk
Assessment Assessment
Section 3: Capability Assessment Section 3: Capability Assessment
Section 4: Mitigation Strategy Section 4: Mitigation Strategy
Appendix A: Planning Process Appendix A: Planning Rress
Appendix B: Plan Maintenance Appendix B: Plan Maintenance
Appendix C: Essential Facilities Appendix C: Essential Facilities
Appendix D: Plan Adoptions Appendix D: Plan Adoptions
Appendix E: State Requir®dorksheets Appendix E: State Required Y{sheets

NJX

{ @
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Despitenumerouschanges 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 propert$tinTammanyParish and its
communities The extent of thigisk is dictated primarily bis geographic locationMost significantly St.
TammanyParish remains at high risk of water inundation from various sources, including flooding and
tropical cyclone activity.The entireparish is also at high risk of danesgfrom hgh winds and windborne

debris caused by various meteorological phenomen®ther hazards threaten the parish and/or its
communitiesalthough not to such great degrees and not in such widespread wayall cases, the relative
social vulneraltity of areas threatened and affected plays a significant role in how governmentaliegenc
and their partners (local, parish, state and federal) prepare for and respond to disasters.

Mitigation efforts related to particular hazards are highly individzesdiby jurisdictionFlexibility in response
and planning is essentiallhe most important step forward to improve hazard management capability is to
improve coordination and information sharing between the various levels of government regarding hazards.
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2. Hazard Identification andarishWide Risk Assessment

This section assesses the various hazard tisktsSt. Tammany Parighces in order to identify a strategy

for mitigation. Having identified the categories of hazards, emergencies, disastergtasttophes, this
section details the major climatological and natural/hurriafluenced hazards by (1) defining them, (2)
exphkining how they are measured, (3) describing their geographic extent, (4) surveying their previous
occurrences, and (5) evaluagitheir future likelihood of occurrences.

The table belowprovidesan overview of the hazards that had been previousbfifed in the St. Tammany
ParishHazard MitigatiorPlan published i2015 as wellasthehazg&rd G KIF G 6SNB ARSY (A FA
2019Hazard Mitigation Plan that were considered to be of high oriomadisk for the parish by thaate.

Those hazards ideified as high or medium risk by the state or previously identified as a risk by the parish,

have been determined to provide akito the parish and will be profiled in this section.

Coastd Hazards

Dam Failure

Drought

Earthquakes

Flooding
Fog
Levee Failure
Termites
Thunderstorms
(Hall, Lightning, & Wind)
Tornadoes
Tropical Cyclones
Wildfires

<Ix<Ix<l < Ix<Ix<Ix<|x<|>x<|x|x

XXX X [ X]X]X]X

*Discounted in 2015 Plan

Prevalent Hazards to the Community

While many of the hazrdsidentified inTable2-1 occur in the parishtheir occurrence was not merited
for further study by the planning committee. Traetemrmination was made to focusattention and
resources on the most prevalent hazards, whichudel the hazards previously profiled, along with
thunderstorms.
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The following hazards have been selected to biugted in this risk assessment:

a) Coastal Hazards

b) Dam Failure

c) Drought

d) Flooding

e) Fog

f) Levee Failure

g) Termites

h) Thunderstorms (Hail, Lightning, &
Wind)

i) Tornadoes

j) Tropical Cyclones

k) Wildfires

Foranalysigourposesthe impact ofthe criticaland prevdent hazardss summarize@sfollows:

w Floodingfrom rivers and waterways,rain storms, tropical cyclons, and hurricanesin the
following forms:
a) Riverine
b) Stomwater
c) Surge
d) Backwaterflooding (as the result of river flooding and surge)
e) Coastal
w Highwind damagemost commonlyresuting from hurricanes,
thunderstorms, and tornadoes
w Property damage resulting from all profiled natural hazards

Thepotential destructive power of tropical cyclones wasterminedto be the most prevalenthazard

to the parish. Fifteen of the twentthree disastedeclarations St. Tammany Parish has receivedtexbul

from tropical cyclones, whickalidatesthis as the most significanbazard. Therefore,the issue of
hurricaneswill serve as thenain focusduringthe mitigation planming process. Hurricanes preseisks

from the potential for flooding, primarilyesulting from storm surge, and high wind speeds. While storm
surge is considered the hazard with the most destructive potential, the risk assessment will also asses
non-storm surge flooding as well. Fland can also occur from nemurricane events, asdsh floods are

a common ocarrence due to heavy rainfall.

Hurricanes, tropical stams, and heavy stms are fairly common occurrencesand resultant wind
damageis of umost concern. Daagefrom high winds can include roofainage, destruction of hores

and conmercial buitings, downed trees and power lines, arahthge and disruption to seisescaused
by heavydebris. A windmap for St. Tammany Parish is included in the hurricane risk assessment.

St. Tammany Parish is also susceptible to tornadoes.nalimes can spawn from tropical cyclones or
severe weather systems that pass through St. Tammany Parish. High winds produced by tornadoes have
the potential to destroy residential and commercial buildings well as create wirabrne objects from

the debiis produced by the destruction of the natural and human environment, subbitBng materials

and trees.
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Previous Occurrences
Table2-2 summarizesfederal disaster declamations for St. TammanyParishsince 1965. Information
indudes nanes, dates, and types disaster.

Table2-2: St TammanyParish Major Disaster Declarations.

Ili:f;zt;r Year Declaration
208 9/10/1965 TROPICAL CYCLONBHRRICANE BETSY
272 8/19/1969 TROPICAL CYCLONBRRICANEAMILLE
374 4/27/1973 SEVERE STORMS & FLOODING
3031 212211977 DROUGHT AND FREEZING
616 4/9/1980 SEVERE STORMS & FLOODING
679 4/20/1983 SEVERE STORMBLOODING
752 11/1/1985 TROPICAL CYCL@QMEJRRICANE JUAN
902 5/3/1991 FLOOD
956 8/26/1992 TROPICAL CYCLQWEJRRICANE ANDREW
978 2/2/1993 SEVERE STORM, FLOOD
1049 5/10/1995 SEVERE STORMS AND FLOODING
1246 9/23/1998 TROPICAL CYCLONHRRICANE GEORGES/TS FRA
1380 6/11/2001 TROPICAL CYCLONEOPICAL ST@RLLISON
1435 9/27/2002 TROPICAL CYCLONEOPICAL STORM ISIDORH
1437 10/3/2002 TROPICAL CYCLONBRRICANE LILI
1548 9/15/2004 TROPICAL CYCLONBERRICANE IVAN
1601 8/23/2005 TROPICAL CYCLONWEOPICAL STORM CINDY
1603 8/29/2005 TROPICAL CYCLONBHRRICANE KATRINA
1607 9/24/2005 TROPICAL CYCLONBRRICANE RITA
1786 9/2/2008 TROPICAL CYCLONBERRICANE GUSTAV
4080 8/29/2012 TROPICAL CYCLONBRRICANE ISAAC
3392 10/6/2017 TROPICAL CYCLQNROPICAL STORM NATE
4458 8/27/2019 TROPICAL OYANE; HURRICANE BARRY
4484 3/24/2020 COVIEL9 PANDEMIC

Probability ofFuture HazardEvents

The probability of a hazard event occurringin St. Tammany Parisls estimated in the tables on the

following page. The percentchance of an event happeningduring any given year was calculated

by posting past events and dividing by therte period. Unless otherise indicatedthe time period

dza SR G2 I 00Saa LINRoloAtAGe F2fft26SR GUKS YSUK2R dz
Mitigation Plan. Té primary source for historical data used throughout the plan isNagonal Oceanic

FYR 1 0Y2&LIKSNRGDbhRY Y Abdl (0N 20yAF 2y /aSy 1 SNB T2 NJ 9y OA NZ
Storm Events Databasehich provides historical hazard data from50%to 2019. In staying consistent

with the state plan, theStorm Events Databaseas evaluated fothe last thirty years (189 ¢ 2019) in

order to determine future probabilit of a hazard occurringvhile the 30-year record used by the State
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was adopted for tk purpose of determining the overall probability, orderto assist with determining

estimated losses, unés otherwig stated, the full 76/ear record was used whetazuss | 2y Qa4 | @F A f | ¢
to determine losses. This full record was used to provide a mextensive record to determine losses.

All asssessed damages were adjusted ifdtation in orderto reflect the equivant amount of damages

with the value of the U.S. dollar toda¥hefollowing table showsthe annualprobability for eachhazard

occurrirg across thgarish

Table2-3: Probability of Future HazaRkeoccurrence.

Probability
St.Tammany s | e
. Parish Shlings Covington Folsom Madisonville
(Unincorporated)
Coastal Hazards 100% <1% 100% <1 % 100%
Dam Failure < 1% <1% <1% < 1% <1%
Drought 7% 7% 7% 7% 7%
Flooding 100% 3% 10% 13% 20%
Fog 3% 3% 3% 3% 3%
Levee Failure < 1% <1% <1% < 1% <1%
Termites 100% 100% 100% 100% 100%
Thunderstorms- Hail 100% 100% 100% 100% 100%
Thunderstams - Lightning 77% 77% 77% 77% 77%
Thunderstorms- Winds 100% 100% 100% 100% 100%
Tornadoes 100% 100% 100% 100% 100%
Tropical Cyclones 100% 100% 100% 100% 100%
Wildfires <1% <1% <1% <1% <1%

Table2-4: Probability of Future Hazard Reoccurrence.

Probability
Mandeville Pearl River Slidell

Coastal Hazards 100% <1% 100% < 1%
Dam Failure < 1% < 1% < 1% < 1%

Drought 7% 7% 7% 7%

Flooding 40% 3% 83% 3%

Fog 3% 3% 3% 3%
Levee Failure <1% <1% <1% <1%
Termites 100% 100% 100% 100%
Thunderstorms- Hail 100% 100% 100% 100%
Thunderstorms- Lightning 77% 77% 77% 77%
Thunderstorms- Winds 100% 100% 100% 100%
Tornadoes 100% 100% 100% 100%
Tropical Cyclones 100% 100% 100% 100%
Wildfires <1% <1% <1% <1%
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As shown in thetables on the previous pagecoastal hazards foMandeville, Slidell, Covington,
Madisonville, and the unincorporated St. Tammany Parish along with termites, hailstorms, thunderstorm
high winds, tornadoes, and tropioafclones have the highest chance of occurrence in the parish (100%).
These are followd by flooding for Slidell (83%), lightning (77%), flooding for Mandeville (40%), drought
(7%), and fog (3%). Wildfires, dam failure, and levee failure have an ananakabf occurrence in the
parish of less than 1%.

Inventory of Assets for the EntiRarish
As part of the Risk Assessment, the planning team identified essential facilities throughout the parish.

Several methods were used to assist in identifyingsaeatial facilitiesincluding field data collected by
G§KS [ 2dzA aAl y I of B@@&nNFeruNipand HEnergehd) Brepared(@SHSERN critical

infrastructure from a previous hazard mitigation project.

Within the entire planning areahere isanestimated value 0$23,404,462,00@n structures throughout

the parish. Theables below provide the total estimated value for each type of structure by occupancy.

St. Tammany

Unincorporated

Table2-5: Estimated Total of Potéial Losses throughout SkammanyParish.

Occupancy Parish Area Abita Springs Covington Folsom
Agricultural | $62,975,000 | $49,693,000 | $1,368,000 | $2,521,000 | $1,056,000
Commercial | $2,920,731,000| $2,195,158,000| $14,042,000 | $184,823000 | $11,979,000
Government| $121,172,000 | $64,662,000 | $1,252,000 | $6,517,000 $0
Industrial | $517,160,000 | $411,311,000 | $3,257,000 | $17,753,000| $350,000
Religion | $297,172,000 | $213,220,000 | $4,119,000 | $19,877,000| $2,382,000
Residential | $19,324,932,00d $15,799536,000| $194,735,000 | $727,489,000| $43,477,000
Education | $160,320,000 | $111,870,000 | $377,000 | $9,396,000 | $1,977,000
$23.404.462,000 $18,845,450,0000 $219,150,000 | $968,376,000] $61,221,000
Table2-6: Estimated Total of Potential Losses throughoutT@mmanyParish.
Occupancy  Madisonville Mandeville Pearl River Slidell \ Sun
Agricultural $0 $3,652,000 $221,000 $4,464,000 $0
Commercial | $2,328,000 | $201,408,000 | $8,213,000 | $301,199,000| $1,581,000
Government $2,041,000 $38,543,000 $0 $6,912,000 | $1,245,000
Industrial $2,672,000 | $29,718,000 | $1,510,000 | $48,042,000 | $2,547,000
Religion $2,490,000 | $12,664,000 | $1,645,000 | $39,570,000 | $1,205,000
Residential | $2,548,000 | $821,826,000 | $102,247,000 | $1,603,771,00d $29,303000
Education | $2,131,000 | $20.366,000 $0 $14,203,000 $0
$14,210,000 | $1,128,177,000] $113,836,000 | $2,018,161,00d $35,881,000
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EssentiaFacilities of the Parish

The following figureshow thelocations anchames of the esserdl facilities within he parish:

10 Miles

Fire and Rescue Buildings

. Fire and Rescue

Jurisdiction

Fire and Rescue Buildings
Name

Abita-Waldheim Fire Dist 8

Bush And Fifth Ward Volunteer Fire Dist. 9 Station 1

Bush And Fifth Ward Volunteer Fire Dist. 9 Station 2

Covington Fire Department
Fire Department
Fire Dist. 12 Station 121

Fire District 1 Head ter

Fire Headquarters

Fire Protection District 7

Fire Station
Folsom FD Dist. 5
Goodbee Fire District 13 Station 131

Goodbee Fire District 13 Station 132

Goodbee Fire District No 13

Lacombe FD Dist. 3 Station 31

Lacombe FD Dist. 3 Station 32
Lee Road Vol. FD Dist 6

Madisonville FD Dist. 2 Station

Madisonville FD Dist. 2 Station 23

Mandeville FD Dist. 4

Pearl River FD Dist. 11
St Tammany Parish Fire District No 1 HQ

St Tammany Parish Fire District No 1 Station |

St T Parish Fire District No 1 Station Il

St Tammany Parish Fire District No 1 Station Il

St Tammany Parish Fire District No 1 Station IV
St Tammany Parish Fire District No 1 Station V
St Tammany Parish Fire District No 1 Station VI

St T. Parish Fire District No 1 Station VI

St Tammany Parish Fire District No 1 Training Facility

Sun Vol. FD Dist. 10

Figure2-1: Fire and Rescue FacilitiesSin TammanyParish.
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10 Miles

Government Buildings

. Government Building

Jurisdiction

Government Buildings

Name
ADMIN AND JC COMPLEX EAST (TOWERS)

ANIMAL SERVICES COMPLEX

BUSH COMMUNITY CENTER
CAMP SALMEN NATURE PARK
COMMUNICATION TOWER EQUIP BLDG

COMMUNITY WELLNESS CENTER

EOC COMPLEX
JUSTICE CENTER COMPLEX

JUSTICE CENTER PARKING GARAGE

KIDS TOWN BLDG

KOOP DR COMPLEX
LEVEE BOARD/COMMUNITY CENTER BLDG

LIBRARY ABITA SPRINGS BRANCH

LIBRARY BUSH BRANCH
LIBRARY CAUSEWAY BRANCH
LIBRARY COVINGTON BRANCH

LIBRARY FOLSOM BRANCH

LIBRARY HEADQUARTERS ANNEX LA36
LIBRARY LACOMBE BRANCH
LIBRARY LEE RD BRANCH

LIBRARY MADISONVILLE BRANCH

LIBRARY MANDEVILLE BRANCH
LIBRARY PEARL RIVER BRANCH

LIBRARY SLIDELL BRANCH

LIBRARY SOUTH SLIDELL BRANCH

MAINEGRA BARN (OLD)
MAINTENANCE BARN AIRPORT

MAINTENANCE BARN BREWSTER

MAINTENANCE BARN BUSH

MAINTENANCE BARN COVINGTON
MAINTENANCE BARN FOLSOM

MAINTENANCE BARN FRITCHIE NORTH

MAINTENANCE BARN FRITCHIE SOUTH
MAINTENANCE BARN HICKORY
MAINTENANCE BARN HWY 59

7

Figure2-2a: Government Buildings Bt. Tammanyrarish.

MAINTENANCE BARN KELLER




ST. TAMMANYARISH HAZARDMITIGATION PLAN

2-8

Government Buildings Continued

B Map ID
v 37

Name
NAVIGATION CANAL HOUSE LOCK 3

38

NAVIGATION CANAL PAVILLION LOCK 1

39

NAVIGATION CANAL PAVILLION LOCK 2

40

NORTHSHORE BEACH PAVILLION EAST

41

NORTHSHORE BEACH PAVILLION WEST

22
43
44

OLD UNION GROVE REC CTR/HWY 40 POLLING
PARK AND RIDE ABITA SPRINGS PAVILLION
PARK AND RIDE CENTERPOINT PAVILLION

45

PARK AND RIDE HIGHWAY 41 PAVILLION

46

PARK AND RIDE KOOP DR PAVILLION

47

PARK AND RIDE LACOMBE PAVILLION

48

PARK AND RIDE MANDEVILLE PAVILLION

49
50

PARK AND RIDE NORTH BLVD PAVILLION
PARK AND RIDE OAK HARBOR PAVILLION

51
52

PARK AND RIDE/TRAILHEAD BLDG SLIDELL
PERFORMING ARTS CENTER

53
54

PUBLIC DEFENDER OFFICE BLDG
SAFE HAVEN COMPLEX

55

SLIDELL AIRPORT COMPLEX

56

SLIDELL COURTHOUSE

57

ST MARY ST BUILDING LACOMBE

58

ST TAMMANY ADVANCED CAMPUS COMPLEX

59

STP AIRPORT COMPLEX

60
61
62

STP CORONER COMPLEX
STP FAIRGROUNDS ANNEX COMPLEX
STP FAIRGROUNDS COMPLEX

63

STP FISHING PIER SITE

64

STP JAIL COMPLEX

65

TAMMANY UTILITIES EAST WAREHOUSE/OFFICE

66

TAMMANY UTILITIES WEST COMPLEX

67

TRACE KOOP COMPLEX

68

R VIES 69

TRACE RANGER BLDG
TRACE TRAILHEAD BRIDGE HOUSE

70

Government Buildings Continued

. Government Building

Jurisdiction

TYLER STREET COMPLEX

Figure2-3b: Government Buildings Continued in St. Tammany Parish.
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R VIES

Law Enforcement Buildings

. Law Enforcement

Jurisdiction

Law Enforcement Buildings

Name

[

Abita Springs Police Dept

Causeway Police Dept.

City Police Building & Jail

Covington Police Department
Covington Police Department

Folsom Police Dept

Madisonville Police Dept

O (N[O B w(N

Mandeville Police Dept.
Mandeville Police Dept. Sub-station

Pearl River Police Dept

Police Department

Police Department Complex

Police Evid/Admin Bldg.

Police Investigations Annex

Police Maintenance Bldg

Police Storage Building

Slidell PD Sub-station

Slidell Police Department
St Tammany Parish Sheriffs Office

St Tammany Parish Sheriffs Office Bush Substation

St Tammany Parish Sheriffs Office Folsom Sub-station

St Tammany Parish Sherrifs Office
St. Tammany Parish Sheriffs Office Lacombe Sub-station

Sun Police Department

Figure2-4: Law Enforcement in Stammany Parish.
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Educational Buildings
Name
Abita Springs Elementary School
Abita Springs Middle School
Alton Elementary School
Bayou Lacombe Middle School
Clearwood Jr. High School
Covington Elementary School
Covington High School
Creekside Jr. High
Fifth Ward Jr. High School
Folsom Elementary School
Folsom Jr. High School
Fontainebleau High School
Fontainebleau Jr. High School
Harrison Curriculum Center Tyler Street Complex
Lee Road Jr. High School
Lyon Elementary/Pet Shelter
Pearl River High School
Pineview Middle School
Riverside Elementary School
Sixth Ward Elementary School
Whispering Forest Elementary
William Pitcher

[

Wi N U |Hh WIN

10 Miles

Education Buildings

. Education Building

Jurisdiction

Figure2-5: Educational Facilities in St. Tammany Parish.



ST. TAMMANYARISH

HAZARDMITIGATION PLAN 2-11

)

10 Miles

Public Health Buildings

. Public Health

Jurisdiction

Figure2-6: Public Health Facilities in St. Tammany Parish.

Public Health Buildings

Name

Avala Hospital

Greenbrier Hospital

Lakeview Medial Center

Northlake Behavior Health Care
Ochsner Medical Center

PAM Specialty Hospital of Covington
Slidell Memorial Hospital

Southern Surgical Hospital

St Tammany Parish Hospital

Sterling Surgical Hospital

Hancockd
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FutureDevelopment Trends

Growth in St. Tammany is mostly centered around access points telBedrridor. St. Tammany Parish
experienced a growth in population and housing between the years of 2000 and 2018, increasing in
population from 191,268 with 75,398ousing units in the year 2000 to a population of 260,419 with
105,699 housing units in thgear 2018. Folsom experienced the largest population growth within the
parish growing from a populace of 525 in 2010 to 847 in 2018 (18% overall growth). folhdsvisd by
Covington at 15.6% overall growth, and then the unincorporated areas of thehpat 13.2% overall
growth from 2010 to 2018. The incorporated area of Sun is the only area in the parish to experience a
decline in population during this samiente period with an overall decline of approximately 28%.

Folsom also experienced thedgst growth of housing units from 2010 to 2018 growing from 222 in 2010

to 372 in 2018. The incorporated areas of Madisonville, Mandeville, and Sxpatlenced a decline in
housing units during this time period. The unincorporated parts of the peaigted 2¢in overall growth

during this time increasing by approximately 14% over the ejghr period. The future population and
number of buildingscan be estimated using U.S. Census Bureau housing and population data. The
following tables show pogation and housing unit estimates from 2000 to 301

Table2-7: Population Growth Rate f&t. Tammanyarish.
St. Tammany Unincorporated Abita

Total Population Parish Area Serires Covington
1-Apr-00 191,268 141,132 1,957 8,483 525
1-Apr-10 233,740 179,512 2,377 8,765 718
1-Jut18 260,419 203,224 2,511 10,133 847
Population Growth 0 0 0 0 0
between 2000¢ 2010 22.2% 27.2% 21.5% 3.3% 36.8%
Average Annual Growth 0 0 0 0 0
Rate between 200 2010 2.2% 2.7% 2.1% 0.3% 3.7%
Population Growth 0 0 0 0 0
between 2010c 2018 11.4% 13.2% 5.6% 15.6% 18.0%
Average Annual Growth ) 5, 1.65% 1.88% | 5.20% 5.99%

Ratebetween 2010c 2014

Table2-8: Population Growth Rate f&t. TammanyParish.

Total Population Madisonville Mandeville Pearl River  Slidell
677

1-Apr-00 10,489 1,839 25,695 471
1-Apr-10 752 11,560 2,518 27,068 470
1-Jut18 792 12,252 2,556 27,769 335
Population Growth 0 0 0 0 0
between 2000c 2010 11.1% 10.2% 36.9% 5.3% 0.2%
Average Anual Growth 0 0 0 0 0
Rate between 200@ 2010 1.1% 1.0% 3.7% 0.5% 0.0%
Population Growth 0 0 0 0 0
between 2010c 2018 5.3% 6.0% 1.5% 2.6% 28.7%
A A | Growth
verage Anntal Brow 1.77% 2.00% 050% | 086% | -9.57%

Rate between 201@ 2014
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Table2-9: Housing Growth Rate f@t. Tammany,arish.
~ St.Tammany Unincorporated  Abita

Total Housing Units Parish Area Sprfies Covington Folsom
1-Apr-00 75,398 54,645 813 3,565 222
1-Apr-10 95,412 72,152 1,069 4,048 318
1-Jut18 105,699 82,289 1,114 4,184 372

Housing Growth between 0 0 0 0 0
2000¢ 2010 26.5% 32.0% 31.5% 13.5% 43.2%
Average Annual Growth 0 0 0 0 0
Rate between 200 2010 2.7% 3.2% 3.1% 1.4% 4.3%
Housing Growth between 0 0 0 0 0
2010c 2014 10.8% 14.0% 4.2% 3.4% 17.0%
Average Annual Growth 0 0 0 0 0
Rate between 201@ 2014 1.3% 1.8% 1.4% 1.1% 5.7%

Table2-10: Housing Growth Rate f&t. TammanyParish.

Total Housing Units Madisonville Mandeville Pearl River  Slidell
1-Apr-00 346 4,669 788 10,133 217
1-Apr-10 372 5,033 1,033 11,155 232
1-Jut18 363 4,991 1,014 11,215 157
Housing Growth between 0 0 0 0 0
2000c 2010 7.5% 7.8% 31.1% 10.1% 6.9%
Average Annual Growth 0 0 0 0 0
Rate between 200@ 2010 0.8% 0.8% 3.1% 1.0% 0.7%
Housing Growth between 0 0 0 0 0
2010c 2014 -2.4% -0.8% -1.8% 0.5% -32.3%
Average Annual Growth 0 0 0 0 0
Rate between 201@ 2014 0.8% 0.3% 0.6% 0.2% 10.8%

Future Hazard Impacts

Hazard impacts were estimated for five years and ten years in the futu2s@0d 2(B0). Yearly
population and housing growth rates were applied taiph inventory assets for composite flood and
tropical cyclones. Based on a review of available information, it is assumed that population and housing
units will continue to grow withirSt. TammanyParish from the present until 3D. A summary of
estimated future impacts is shown in the tabdm the next page Dollar values are expressed in future
costs and assume an annual rate of inflation of 1.02%.
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Table2-11: Estimated Future Impacts, 202828.
(Souce: Hazus, US Census Bureau)

S s Total in Parish Hazard Area Hazard Area Hazard Area
(2018) (2018) (20%) (2030)
Flood Damage
Structures 105,699 4,257 4,287 4,308
Value ofStructures| $23,404,462,000| $942,526,742.56| $1,019,022,499.24 $1,077434,757
# of People 264,135 10,487 11,581 12,431
Tropical Cyclone
Structures 17,172 17,172 17,293 17,379
Value of Structures| $3,681,095,000 | $3,681,095,000 | $3,979,853,788.1(] $4,207,986,381
# of People 46,721 46,721 60,533 72,833

Land Use

TheSt. Tarmany ParishandUsetable isprovided on the below. Redgntial,commercialand industrial
areasaccountfor only 11% of the LJ NAahd&uSeaWetlandareas is the largest categgoiccounting
for 194,666 acres 27%) of parish land. At78,560acres,water accouns for 25% of the parish
composition while 137,515acres offorested areas account fod9% of parish lands. The parish also

consistf 128,374acres ofagricultural areasaccounting fod 8% of all parish lands.

Table2-12: St. TammanyParish Land Use.
(Source: USGS Land Use Map)

Land Use Acres m
Agricultural LandCropland, and Pastur] 128,374 18%
Wetlands 194,666 27%
Forest Land 137,515 19%
(Not including forested wetlands)
Urban/Development 76,537 11%
Water 178,560 25%
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10 Miles

Figure2-7: St. Tammany Parish Labde Map.
(Source: USGS Land Use Map)

St. Tammany Parish
Land Use Map

Agriculture

Developed
I rorest Land
- Open Water

Wetlands
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Assessing Vulnerability Overview

The purpose of assessing vulnerability is to gifpr@nd/or qualify exposure and determine how various
threats and hazards impact life, property, the environment, and critical operatio®t irammany,arish.
Vulnerability can be defined as the manifasta of the inherent states of the system (e.ghysical,
technical, organizational, cultural) that can be exploited to adversely affect (cause harm or damage to)
that system. For example, identifying areas in the parish that suffer disproportional daniega
flooding compared with other areas, or oadrexposure of an entire town to flooding. Identifying and
understanding vulnerability to each threat and hazard provides a strong foundation for developing and
pursuing mitigation actions.

TheVulnerability Assessment section for each hazard buildsi1upe information provided in the Risk
Assessment by assessing the potential impact and amount of damage that each hazard has on the parish
and each jurisdiction location. To complete the assesdnigest available data were collected from a
variety of souces, including local, state, and federal agencies, and multiple analyses were performed
gualitatively and quantitatively. The estimates provided in the Vulnerability Assessment should be used
to understand relative risk from each hazard and the poteritakes that may be incurred; however,
uncertainties are inherent in any loss estimation methodology, arising in part from incomplete scientific
knowledge concerning specific hazards and their ¢&ffea the built environment, as well as incomplete
datasetsfrom approximations and simplifications that are 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 statistichfiged analysis.

Quantitative Methodology

The quantitative methodology consists of utilizing a detailedtak®d approach informed through the
development of comprehensive hazard and infrastructuatattases. This datsentric approach forms

the foundation br our quantitative vulnerability assessment. GIS technology allowed for the identification
and analysis of potentially aisk community assets such as people and infrastructure. This analysis was
completed for hazards that can be spatially defined ineaningful manner (i.e., hazards with an official
and scientifically determined geographic extent) dadwhich GIS data were readily available.

Qualitative Methodology

The qualitative assessmerdlies less on technology, but more on historical and antddlata regarding
expected hazard impacts. The qualitative assessment completest f@ammanyParish is based on the
Priority Risk Index (PRI). The purpose of the PRI is to prioritize altipblezards, and then group them
into three categories dhigh, moderate, or low risk to identify and prioritize mitigation opportunities. The
PRI is a good practice to use when prioritizing hazards because it provides a standardized numerical value
for hazards to be compared. PRI scores were calculated usingaftegories:

Probability

Impact

Spatial Extent

Warning Time

Duration

= =4 8 4 -8
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Each degree of risk is assigned a valué) @nd a weighting factor. To calculate the Risk Factor for a given
hazard, the assigned risk value for each category is multiplied byelghted factor, and the sum of all
six categories is totaled together to determine the final Risk Factor. The highest possible Risk Factor is 4.0.

Risk Factor = [(Probability * 0.25)(#mpact * 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 im@&iclimgnmanyarish. A
summary of the PRI is found in the following table. The conclusions drawn from the qualitative and
guantitative assessments are fitted into three cabteigs based on High, Moderate, or Low designations.
Hazards identified as high risk have risk factors of 2.5 or greater. Risk Factors ranging from 2.0 to 2.4 are
deemed moderate risk hazards. Hazards Wibk Factors less than 2.0 are considered low risk.

Table2-13: Summary of the Priority Risk Index

Degree of Risk Assigned
PRI o Index  Weighting
Category Criteria Value Factor
Unlikely Less than 1% annual probability 1
. Possible Between 1 and 10% annual probability 2
Probability 5 — 25%
Likely Between 10 and 100% probability 3
Highly Likely 100% annual probability 4
Very few injuries, if any. Only minor
. property damage and minimalisruption on
Minor . : 1
quality of life. Temporary shutdown of
critical facilities.
Minor injuries only. More than 10% of
Limited property in affected area damaged or 5
destroyed. Complete shutdown of critical
facilities for more than one day.
Impact : — : 25%
Multiple deaths/injuries possible. More tha
Critical 25% of property in affected area dama_g_ed 3
destroyed. Complete shutdown of critical
facilities for more than a week.
High number of deaths/injuries possible.
. More than 50% of property iaffected area
CEIESIEe damaged or destrosedr.) Ct)c/)mplete shutdov 4
of critical facilities for 30 days or more.
Negligible Less than 1% of area affected 1
Spatial Small Between 1 and 10% of area affected 2 20%
Extent Moderate Between 10 and 50% of aredfected 3
Large Between 50 and 100% of area affected 4
More than 24 hours Selfexplanatory 1
Warning 12 to 24 hours Selfexplanatory 2 15%
Time 6 to 12 hours Selfexplanatory 3
Less than 6 hours Seltexplanatory 4
Less than &ours Selfexplanatory 1
. Less than 24 hours Selfexplanatory 2
Duration Less than one week Selfexplanatory 3 15%
More than one week Selfexplanatory 4
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Table2-14: Associated Risk Factor with PRI V&taege

Risk Factor PRI Range

High Risk 251t04.0
Moderate Risk 2.0to 2.4
Low Risk Oto 1.9

Hazard

Table2-15: Risk Assessment for Ascension Parish

Caastal Hazards

Dam Failure

Probability

Drought

Flooding

Impact

Spatial Warning Duration

Extent Time

Fog

Levee Failure

Termites

Thunderstorms- Hail

Thunderstorms
Lightning

Thunderstorms-
Winds

Tornadoes

Tropical Cyclones

Wildfires
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Hazard Identification

Coastal HazardSubsidence

Coastal land loss is the loss of land (especially beach, shomlidkene 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 &or 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 becdlgy often occur
simultaneously, with one influencing each oéththers.

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 Hurricanegatnd Rita. These powerful cyclones
completely covered large tcas of land in a very brief period, permanently altering the landscape. The
disastrous legacy of these storms concentrated already ongoing efforts to combat coastal land loss.
Consistent vith the 2014 State Hazard Mitigation Plan Update, coastal landdassisidered in terms of

two of the most dominant factors: sea level rise and subsidence.

Sea level rise and subsidence impact Louisiana in a similar maagaimn making it difficult toeparate

impacts. Together, rising sea level and subsidernagown tgether as relative sea level risean
accelerate coastal erosion and wetland loss, exacerbate flooding, and increase the extent and frequency
of storm impacts. According to NOAA, global lsval rise refers to the upward trend currently observed

in the average global sea level. Local sea level rise is the level that the sea rises relative to a specific
location (or, benchmark) at the coastline. The most prominent causes of sea level giskeanal
expansion, tectonic actions (such as sea floor spreadig YR G KS YStdAy3a 2F GKS 9
The current U.S. Environmental Protection Agency (EPA) estimate of global sea level g&2 in.lfer

century, while future sea leveise could be within the range of¢4 ft. by 2100. According tdé U.S.
Geological Survey (USGS), the Mississippi Delta plain 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 Compactim/consolidation of shallow strata caused by the weight of sediment deposits, soil
oxidation, and aquifer drawdlown (shallow component)

9 Gas/oillresource extraction (shallowi&termediate component)

1 Consolidation of deeper strata (intermediate components)

1 Tectonic effects (deep component)

For the most part, subsidence is a staating process with effects that are not as evident as hazards
associated with discrete events. Bdtugh the impacts of subsidenaan be readily seein coastal

parishes over theaurse of decades & dzo aA RSy OS A& || GONBSLIAYyIE KITF NF
occurring at the Mississippi River Delta (estimated at greater than 3.5 ft./centutysidgnce rates tend

to decrease inland, and they also vary across the coast.
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Overall, subsidence creates three distinct problems in Louisiana:

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

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

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

Saltwater intrusion is one of the majaauses of subsidence and marshland loss. Saltwater intrusion
refers to the movement ofadtwater into freshwater aquifers, or to the encroachment of saline water into
freshwater estuaries. This intrusion flows into streams discharging into the Gulba¢d/kes well as the
marsh areas, subsequently into freshwater streams. Intrusion of/addt causes the loss of fresh and
intermediate vegetation, which results in rapid erosion of marsh soils and the ultimate conversion of the
area to open water.

Locaton

Historic areas of coastal land loss and gd&iigyre2-8) and subsidence rate$igure2-9) have been
guantified for St. Tammany Parisbsing data from the U.S. Geologic Survey and Louisiana Coastal
Protection and Restoration Authority (CPRA&)nce 1932the average annual land loss in Louisias 35

mi?, while the average annual land gain has been 3 fmi a net loss of 32 rhper year. Land loss is
occurringin the southern portions of St. Tammany Parish including the unincorporated areas and the
jurisdictions of Covingtoriiadisonville, Mandeville, and SlidéHigure2-8). Additionally, subsidence is
also ocarring in these areagFigure2-9).

Previou®ccurrencesExtent

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 havet beenidentified as a source afirectdisaster damage in Louisiana.
Rather, the effect®f the underlying flood or hurricane storm surge hazard are recorded. Land loss is a
significant hazarghowever, and assessment of the added flood impacts cahgddndloss is quantified

in the following sections. The sowthsternportion of St. Tammanyrarish can expect to experience
subsidence rates of approximately) mm annuallywhile the southern and southwestern areas of the

parish can expedubsidenceates of gproximatelyé6 mm annually.

Frequency 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 Louisiana is d&®&#n, but actual rates

of subsidence and land loss/gain vary along the coast based on various meteorological, geological, and
humarninfluenced dynamics (e.g., water/resource extraction, canal dredging, saltwater intrusion, marsh
restoration projects, &.). The following table displays the annual probability of occurrence for coastal

land loss/subsidence for St. Tammany and its jurisdictions.
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Table2-16: EstimatedAnrual Probability ofCoastal Land LogsSt. TammanyParish.
(Source: Hazus)

Unincorporated Area Abita Springs Covington Folsom| Madisonville
100% <1% 100% <1% 100%

Table2-17: EstimatedAnrual Probability ofCoastal Land Loss $t. TammanyParish.
(Source: Hazus)

Mandeville Pearl River ~ Slidell  Sun |
100% < 1% 100% | <1%

Land Change
in St. Tammany Parish

D Land Gain
- Land Loss

[Viadisonvillel
Mandeville]

N
W%E
S
5

10 Miles

Petferson] 3

Figure2-8: Historical Areas of Land Loss and Gain between 1932 and 2010.

(Source: State of Louisiana Hazard Mitigaticanp|
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Subsidence Rates
in St. Tammany Parish

|: Up to 6mm

D Up to 10mm
- Up to 25mm
- Up to 35mm

P :

Figure2-9: Maximum Annual Subsidence Rates Based on Subsidence Zones in Coastal Louisiana.
(Source: State of Louisiana Hazard Mitigation Plan)

Estimated Peential Loses

To determine the estimatedgiential losses, the methodology implemented in the 2014 Louisiana State
Plan Update was used. In the state plan, two parameters were considered to estimate the projected
increase in coastal flood lass from storm surge scenari@sglobal sea level risand subsidence. A
timeframe of 10 years was used for evaluation of future effects of sea level rise and subsidence for
comparison with current conditions. The NOAA Sea, Lake and Overland Surges fricankesi(SLOSH)
model was used to estimate the maximwhmaximum (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 pagtilar event, but rather evaluates the impacts of nlki
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 hurnveste e

for a given category.

There are many global adevel rise scenarios from which to select; however, within-ger timeframe,

methods that predict accelerating sea level rise rates do not deviate significantly from straight line
methods. Therefag, a linear sea level rise projection for the sea leige 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 PlansTesulted in aincrease of A feet, which was applied to the NOAA

MOM storm surge elevation results over the model output domain.
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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 pélteealues for subsidence were used, in accordance
with the CPRA Master Plan, and subtracted fromdiggtal elevation model (DEM) for each zone and re
joined to create a final subsided ground elevation layer.

To perform the economic loss assessmelefpth grids were created for current conditions (SLOSH MOM
Resultsg Current Land Elevation) and forgpected 2024 conditions ([SLOSH MOM Results + 0.1 ft sea
level rise]q [Current LancElevationg Subsidence]). Hazwgas used to calculate economic Idss the
current and future depth grids.

Figure2-10 shows the projected increase in total flood loss resulting from a BLC#Begory 1 MOM in

the year 202, with many areas expecting increase in losses. Some #nahsvould be currently
unaffected by &SLOSH Category 1 MOM would be impacted in ten years based on subsidence and sea
level rise projectionsHigure2-11).

To determine annual potential loss estimates for cahkind loss, increased exposure estimates over the
next 10 years calculated usittpzuswere annualized at the parish levetigure2-12). To provide an
annual estimated potential loss per jurisdiction, the tolads for the census block groups within each
jurisdiction were calculated. Based on hazard exposUedle2-18 provides an estimate of annual
potential losses fot. Tammany Parish

Total Loss
(in Thousands $)

Less than $5
$5-$10
$11-$25

I s26-$50
- More than $50

10 Miles
Figure2-10: Increase in Total Loss Estimates in 2024 by Census Block Group Based on the Hazus Flood

Model and NOAA SLOSH Model.
(Source: State of Louisiana Hazard Mitigation Plan)
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Figure2-11: Census Block Groups r@@arrently Impacted by Category 1 Hurricane Storm Surge but
Expected to be Impacted in 2024 are Shown in Red.
(Source: State of Louisiana Hazard Mitigation Plan)

Orleans

Total Annual Loss
(in Thousands $)

Less than $5
$5-$10
Bl su-$25
Bl $26-$50
I Vore than $50
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p
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Figure2-12: Estimated Annual Losses for Coastal Land Loss by Census Block Group.
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The following table showthe current and future exposure potential based on tHazusinventory
database.

Table2-18: Estimated Annal Losses for Coastal Land LosStimammanyParish.
(Source: Hazus)

Coastal Land Lodsstimated Annual Potential Losses \

Unincorporated Area Abita Springs Covington Folsom\ Madisonville\
$70,300 $0 $2,000 $0 $1,300

Table2-19: Estimated Annual Losses for Coastal Land L&s TammanyParish.
(Source: Hazus)

Coastal Land Log$sstimated Annual Potential Loss

Mandeville Pearl River Slidell Sun

$700 $0 $16,300 $0

Threat toPeople

Coastal land lossao impact all demographics and age groups. Buildings located within highly vulnerable
coastal land loss areas could be eventually permanently shut down and forceddcate. Longerm
sheltering and permanent relocation could be a cem for communitis 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 the following table

Table2-20: Numbe of People Susceptible to Coastal Land LdSt inammanyParish.

per of People posed Boastal Lana Lodsazara
Location # in Community # in Hazard Area % in Hazard Area
St. Tammany Parish 179,512 45,613 25.3%
(Unincorporated)
Abita Springs 2,377 0 0%
Covington 8,765 2,531 28.9%
Folsom 718 0 0%
Madisonville 752 568 75.9%
Mandeville 11,560 4,108 35.5%
Pearl River 2,518 0 0%
Slidell 27,068 8,169 30.2%
Sun 470 0 0%
233,740 60,989 26.1%
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TheHazushurricane model was used to idéfy populations vulnerable to coastal land loss throughout
the jurisdictions in the tables below.

Table2-21: Population Vulnerable to Coastal Land LoslsarUnincorporated Area of St. Tammany
Paish.

St. Tammany Parish (Unincorporated)

Percentage of People in

Category Total Numbers Hazard Area
Number in Hazard Area 45,613 25.4%
Persons Under 5 years 2,974 6.5%
Persons Under 18 years 8,762 19.2%

Persons 65 Years and Over 5,784 12.7%
White 38,123 83.6%
Minority 7,490 16.4%

Table2-22: Population Vulnerable to Coastal Land lingSovington.

Covington

Category Total Numbers Perce:;icfrz do;l;’eeaople n
Number in Hazard Area 2,531 28.9%
PersondJnder 5 years 160 6.3%
Persons Under 18 years 445 17.6%
Persons 65 Years artdver 379 15.0%
White 1,968 77.8%
Minority 563 22.2%

Table2-23: Population Vulnerable to Coastal Land Lo$gadisonville.

Madisonville

Category Total Numbers Perce:;e;gall(: doireeaome n
Number in Hazard Area 568 75.9%
Persons Under 5 years 36 6.4%
Persons Under 18 years 88 15.5%
Persons 65 Years and Over 84 14.8%
White 494 86.9%
Minority 74 13.1%
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Table2-24: Population Vulnerable to Coastal Land Lo$dandeville

Mandeville

Category Total Numbers Perceg;a;%(: do'l;lr:’eeaople n
Number in Hazard Area 4,108 35.5%
Persons Under 5 years 211 5.1%
Persons Uder 18 years 806 19.6%
Persons 65 Years artdver 664 16.2%
White 3,720 90.6%
Minority 388 9.5%

Table2-25: Population Vulnerable to Coastal Land Lo&idel!

Slidell

Category Total Numbers Perce:;igrgf :rizple n
Number inHazard Area 8,169 30.2%
Persons Under 5 years 576 7.1%
Persons Under 18 years 1,505 18.4%
Persons 65 Years and Over 1,142 14.0%
White 6,204 76.0%
Minority 1,965 24.1%

Vulnerability

See Appendix C for parish amainicipality buildings that arseusceptible to coastal land loss and

subsidence.
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DamFailure

Dams are water storage, control, or diversion barriers that impound water upstream in reservoirs. Dams
are a vital part of our nation's infrastructure, providirdrinking water, flood protection, renewable
hydroelectric power, navigation, irrigation, andecreation. These critical daily benefits are also
inextricably linked to the potential harmful consequences of a dam failure.

Dam failure is a collapse or laxeh in the structure. A dam failure can result in severe loss of life, economic
disaster, and extensive environmental damage. While most dams have storage volumes small enough that
failures have few repercussions, dams witdrge storage volumes can caus@nificant flooding
downstream. Dam failures often have a rapid rate of onset, leaving little time for evacuation. The first
signs of the failure may go unnoticed upon visual inspection of the dam structure. Howeveruabntin
maintenance and inspectionf @ams often provide the opportunity to identify possible deficiencies in
their early stages and can prevent a possible catastrophic failure event.

The duration of the flooding event caused by the failure depends largeth@ amount of water and
downstream topography. Given smaller volumes of water and a topography suited for transporting the
water rapidly downstream, the event may only last hours. Because of the lack of seasonality and other
predictive factors, a predite frequency or likelihood ofain failures cannot be determined. However,

the National Dam Safety Program (NDSP) produces hazard rankings (high, significant, and low) and
definitions of dam structures, based on potential impact.

Dam/reservoir failuresan result from any one of or ambination of the following causes:

1 Prolonged periods of rainfall and flooding, which cause most failures;

1 Inadequate spillway capacity, resulting in excess overtopping flows;

1 Internal erosion caused by embankment or fdation leakage or piping;

1 Improper maintenance, including failure to remove trees, repair internal seepage problems,
replace lost material from the crosection of the dam and abutments, or maintain gates, valves,
and other operational components;

Improper design, including the useiafproper construction materials and construction practices;
Negligent operation, including the failure to remove or open gates or valves during high flow
periods;

Failure of upstream dams on the same waterway;

Landslidesnto reservoirs, which cause iges that result in overtopping;

High winds, which can cause significant wave action and result in substantial erosion; and
Earthquakes, which typically cause longitudinal cracks at the tops of the embankments that can
wealen entire structures.

= =4
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1 High hazard potential dams are dams where failurenguroper operation will probalyl cause
loss of human life.

1 Significant hazard potential dams are those where failure or improper operation results in no
probable loss of human life but can cause economic loss, environmental damage, disruption of

lifeline facilities, or other impacts.IDY'a Of | & & A F AVSART ArGil yKilF ZKAlyT3 NdRA ALZR

often located in predominantly rural or agricultural areas but could be located in areas with
population and significant infrastructure.
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1 Low hazard potential dams are those where failure or inpgrooperation results in norpbable

loss of human life and low economic and/or environmental losses. Losses are principally limited
GKS 26y SNDa

02
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In Louisiana there are 513 dams included in the Army Corps of Engineers National Inventong oOba
these, 41 are consided high hazard, 63 are significant hazard and 409 are low hazard potential dams.

Location

According to the National Inventory of Dams, St. Tammany Parish has 23 low hazard potential dams and

four significant hazard potentialamns. All of the low hazard de& are located in unincorporated St.

Tammany Parish and are privately owned except the Huey P. Long Fish Hatchery Dam located in Lacombe

and owned by the State of Louisiana. The following is a summary of the low hazard dacortaiaed
within the Nationd Inventory of Dams by location.

Table2-26: Low Hazard Dams Located in St. Tammany Parish.
(Source: National Inventory of Dams)

Inventory of Low Hazard Dams in St. Tammany Raris

Year Structural ~ Hydraulic Surface Normal Storage Drainage Area
Completed Height ft.) Height ft.) | Area (Acres) (Acreft.) (Sq. Miles)
Abbey Pond 1960 8 6 16 60 15
Carden Dam #1 1984 16 15 28.2 22.59 2
Carden Dam #2 1984 21 15 30.6 459 2
Gonway Farrel Pond 1996 34 24 12 86 0.26
Cormorant Lake 1988 10 8 33.8 338 15
Crane Lake 1988 25 23 98 2450 15
Egret Pond 1988 20 18 14.3 286 15
Goodyears Pond 1968 16 15 142 1800 1
Grande Hills Lake Dan - 12 15 59.6 894 15
Gum Swamp 1963 7 6 20 75 1.5
Hemphill Lake Dam 1982 12 10 25 250 2
Heron Lake 1988 12 10 26.8 - 1
Hillcrest Pond 1964 10 8 60 178 1
Huey P Long Hatchery 1934 8 7 9 56 -
Lake Ramsey 1966 8 6 255 755 1
Loon Pond 1988 8 6 9.4 75.2 1
Money Hill Pond #1 1971 10 8 44 290 1
Money Hill Pond #2 1982 8 6 47.6 285.6 1
P+L Ranch Pond 1974 13 10 3 65 0.05
Polly Eagan Pond 1996 18.5 16.5 18.5 66 0.08
Spells Pond 1973 10 8 15 80 1
Thurmans Pond 1953 10 8 10 90 1
TL James Pond 1956 10 7 26 120 0.05
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Details regarding théour sigificant hazard dams are provided below:

Two of the significant hazard dams are federally owned dams with the primary purpose of navigation,
located on the Pearl River Canal in the Bogue Chitto National Wildlife Refuge along the eastern side of
unincorporged St. Tammany Parish. The first of these dams, the Pearl River Lock #1 & Spillway, is a
concrete dam built in 1949. Itis 200 feet long, structural height is 15 feet, and hydraulic height is 11 feet.

It can discharge, at maximum, 4,200 cubictfper seeond. Its maximum storage is 3,400 afeet of

water and has a surface area of 107 acres. The drainage area of this dam is 7,960 square miles. There is
no emergency action plan in place.

The second of these dams, the Bogue Chitto Sill, is a gravithaitiim 1950. It is 310 feet long, structural
height is 21 feet, and hydraulic height is 6 feet. It can discharge, at maximum, 7,500 cubic feet per second.
Its maximum storage is 1,30@ra-feet of water and has a surface area of 30 acres. The deiag of

this dam is 7,896 square miles. There is no emergency action plan in place.

The remaining two of the significant hazard dams are owned by the Highlands Homeowners Association
for the purpose of retaining successive fish and wildlife ponds galBills Creek in northwest
unincorporated St. Tammany Parish. Both are earthen dams built in 1980 and 1983, 810 feet and 1107
feet long, respectively. Structural heights for the dams ardée2® and 26 feet with hydraulic heights of

17 feetand 22 feet,3 &4 LISOG A @St & @ ¢ KS RI YfaeDanySD0Na¢riebt ofavater, NI 3 S
with maximum storage of 320 acfeet and 700 acrdeet, respectively and have no discharge. The
surfaceareas of the dams are 33.7 acres and 59 acres, with drainage @iréak square miles and 0.7
square miles, respectively. The larger of the two dams, located upstream of the smaller dam, has an
emergency action plan in place.

Dam Locations

A High Hazard Potential

/. Significant Hazard Potential
A Low Hazard Potential
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Figure2-13: Dam Locations in St. Tammadpgiish Categorized by Hazard Level
(Source: National Inventory of Dams)
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Previou$ccurrencesExtent

The National Performance of Dams Program (NPDP), a database of dam incidents maintained by Stanford
University, lists one dam incident in Louisiana, Whiccurred at the Kisatchie Lake Dam in Grant Parish

AY mMphmd ! FGSNI KSI g@ aNlvds Yraathediak the canpréle sKillwaykstruStireNdi K Sy
There are no other reports of dam incidents in Louisiana reported by NPDP. Theasgsicenaricof

dam failures in St. Tammany Parish would be 2 to 3 feet of flooding in the unincorporated arbas of t

parish. There are no significant or high hazard potential dams within the vicinity of any of the St.
¢CFYYlIyeQa 2d2NAARAOGAZ2YaAD

Frequency Probabiity

There have been no incidences of dam failure in St. Tammany Parish or its jurisdictions; thénefore,
annual chance of occurrence is calculated at less than 1% for a given year for St. Tammany Parish and its
jurisdictions.

Estimated Pntial Loses

There have been no dam failures which have occurred in St. Tammany Parish or its jurisdictionsgtherefo
there are no potential loss estimations for a dam failure event. Additionally, there been no reported
injuries or deaths asdirect result ofdam failure in St. Tammany Parish or its jurisdictions due to no dam
failure event ever occurringHowever, loss estimations were completed to determine the impact a dam
failure would have on the areas adjacent to the dam locatidnsaassessing overaikk to population, the
most vulnerable population throughout the parish consists of those residitigeinnincorporated areas

of the parish adjacent and downstream of the dams.

For the two significant hazard dams located in the Bogue Chitto Nationdlifé/iRefuge, there is the
potential for environmental disruption, but there is litttlevelopment exposed and no residents adjacent

to these dams. The only structures which could be impacted from a dam failure are approximately 20
fishing and hunting caps downstream of these two dams with a total estimated value of approximately
$250,000.For the two significant hazard dams located along Bills Creek, a\wwasstscenario considering
cascading failure of the two successive dams would impact the unioigal areas of the parish in the
immediate vicinity of the damsThe incorporated ages of Abita Springs, Covington, Folsom, Madisonville,
Mandeville, Pearl River, Slidell, and Sun are not impacted by dam failures.

Using Hazus, along with areas adjacienthe dams, the tablen the next pageresents an analysis of
total building exposwe that is located in proximity to the dams.
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Table2-27: Total Building Exposute Dam Failures
(Source: Hazus)

Estimated Total Building Exposur

St. Tammany Parisfinincorporated) $55,987,000
Abita Springs $0
Covington $0
Folsom $0
Madisonville $0
Mandeville $0
Pearl River $0
Slidell $0
Sun $0

Hazus also provides a breakdownjisdiction for seven primary sectors (Hazus occupancy) throughout
the parish. Utilizing this information with thareas adjacent to the danalows for identifying the total
exposure by jurisdiction. The total expostioe each jurisdiction by sector listed in the following table.

These sectors are comprised of privately owned structures/facilities, as well as locally, state, and federally
owned structures/facilities.

Table2-28: Estimated Exposure foncorporated St. Tammany Parish by Sector.
(Source: Hazus)

Estimated Total Building Exposure k

St. Tammany Parish (Unincorporated)

Sector
Agricultural $615,000
Commercial $7,311,000
Government $0
Industrial $966,000
Religious / NorProfit $2,166,000
Residential $44,929,000
Schools $0
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Threat to People
The total population within the parish that is located adjacent to a dam is shown in the table below:

Table2-29: Population Locatd Adjacent to a Dam.
(Source: 2010 U.S. Census Data)

per of People Located Adjace 0 a Da
Location # in Community # in Hazard Area % in Hazard Area
St. Tammanparish 179,542 2,927 1.6%
(Unincorporated)

Abita Springs 2,365 0 0%
Covington 8,765 0 0%
Folsom 716 0 0%
Madisonville 748 0 0%
Mandeville 11,560 0 0%
Pearl River 2,506 0 0%
Slidell 27,068 0 0%
Sun 470 0 0%

233,740 2,927 1.3%

The 2010U.S. Census data was also extrapolated to provide an overview of populations located near
dam throughout the jurisdictions. The date is illustrated in the following tables:

Table2-30: Population inJnincorporated St. Tammany Parish Located Adjacent to a Dam.
(Source: 2010 Census Data)

St. Tantmany Parish (Unincorporated)

Percentage of People in

Category Total Numbers Hazard Area
Number in Hazard Area 2,927 1.6%
Persons Under 5 Years 169 5.8%
Persons Under 18 Years 726 24.8%
Persons 65 Years and Over 421 14.4%
White 2,470 84.4%
Minority 457 15.6%
Vulnerability

See Appendix C for parish and municipality buildings that are susceptitidan failure.
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Drought

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

totals and soil water stages that do notsatisfy the environmental demand for wateeither by

evaporation or transpiration through plant leaves. It is important to note that the lack of precipitation

alone does not constitute drought; the season during which the precipitagitacking has a @ impact

on whether drought occurs. For example, a week of no precipitation in July, when the solar energy to
SOFLRNIGS 61 GSNI YR @S3SilrdAazyQa ySSR F2NJ gl G§SNJI @
drought, while a weebf no precipitatian in January may not initiate a drought.
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exists for declaring a drought. In addition, the definition of drought depends on stédehoeeds. For
instance, the onset (and demise) of agricultural 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 Wnot drain a eservoir, but a few rain showers cannot replenish it either.
Moreover, different geographical regions define drought differently based on the deviation from local,
normal precipitation. And drought can occur anywhere, triggered by chandke localto-regionalscale
atmospheric circulation over an argar by broaderscale circulation variations such as the expansion of
semipermanent oceanic higpressure systems or the stalling of an upfmrel atmospheric ridge in

place over a regionThe severity ofa drought depends upon the degree and duration of moisture
deficiency, as well as the size of the affected area. Periods of draiggiénd to be associated with other
hazardssuch as wifires and/or heat waved_ astly, drought is a@k onset eventgcausing less dirett

but tremendous indireat 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 wate supplied to households (and comprises 97% of the 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 consecpgenf droughtsuch as unemployment,
reduced tax revenues, increased food prices, reduced outdoor recreation opportunities, higher energy
costs as water levels in reservoirs decrease and consumption increases, and water raieniug often

fully known. This complexeb of impacts causes drought to affect people 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 Droght Index). ThePDSI, first developed by Wayne Palmer in a 1965 paper for the U.S.
Weather Bureau, measures drought through recent precipitation and temperature data with regard to a
basic supphand-demand model of soil moisture. It is most effectiveong-term calculéions. Three other
indices used to measure drought are the Palrigdrologic Drought Index (PHDhe Crop Moisture

Index (CMI), which is derived from the P28t the KeetckByram Drought Index (KBDI), created by John
Keetch and GeorgeyBam in 1968 fothe U.S. Forest Service. The KBDI is used mainly for predicting
likelihood of wildfire outbreaks. As a compromise, the PDSI is used most often for droughts since it is a
mediumresponse drought indicator. The objective of the PD&l sovide measrements of moisture
conditions that are standardized so that comparisons using the index can be made between locations and
between months.Table2-31 displays the range and Palmer classificationthe PDSI index whiléigure
2-14displays the current drought monitor for the state of Louisiana asgaérishes.
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Table2-31: Palmer Drought Severity Index Clasation and Range

Range Palmer Classifications

4.0 or more Extremely Wet
3.0t03.9 Very Wet
2.0t02.9 Moderately Wet
1.0t0 1.99 Slightly Wet
0.510 0.99 Incipient Wet Spell

0.49 t0-0.49 Near Normal

-0.5 t0-0.99 Incipient Dry Spell

-1.0 t0-1.99 Mild Drought

-2.0 10-2.99 Moderate Drought

-3.0 10-3.99 Severe Drought
-4.0 or less Extreme Drought

The PDSI best measures the duration and intensity of dreinghicing circulation patterns at a somewhat
longterm time scalealthough not as Ing-term as the PHDI. Lorigrm drought is cumulative, so the
intensity of drought during the current month igpendent on the current weather patterris addition

to the effects of cumulative patterns of previous months. Although weather pagtean chage almost
overnight from a longerm drought pattern to a longerm wet pattern, as a mediumesponse indicatq

the PDSI responds relatively rapidipata compiled by the National Drought Mitigation Center indicates
normal conditions currently exists thin St. Tammany Parish and its jurisdictions.

U.S. Drought Monitor June 9, 2020
Louisiana e s ameor

Intensity:

|:| None

I:I DO Abnormally Dry
] o1 Moderate Drougnt
l:l D2 Severe Drought
- D3 Extreme Drought
I o exceptional Drougnt

The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. For more
information on the Drought Monitor, go fo

hitp s:#/droug htmonitor.uni. edu/About a spx

Author:

Brad Pugh
CPCINOAA

] e

droughtmonitor.unl.edu

Figure2-14: United States Drought Monitor for the State of Louisiana and its Parishes.
(Source: The National Drought Mitigation Center)
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Location

Droughttypically impacts a region and not one specific parish or jurisdiction. While the entire planning
area can experience drought, the major impact of a drought evertinTammany Parisis on the
agricultural community.The worstcase drought scem@ for St. Tammany Parish would be a severe
drought (D2).

PreviouccurrencesExtent

Historically, there have been two drought incidents in St. Tammany Parish. Drought events have ranged
from Mild to Moderateper the National Climatic Data Centeince the last update, there has been no
drought event within the boundaries of St. Tammany Parish and its jurisdictions.

Frequency Probability
Based on two drought events since 1989, the annual chance of occurrence of a drought event occurring
within agivenyear is calculated at 7% for St. Tammany Parish and its jurisdictions.

Estimated Pntial Loses

According to the NCEI Storm Events Database, there have been two drought events which have impacted
St. Tammany Parish which resulted in limitechtbodamageto crops in the parish and its jurisdictions.
When examining the drought hazard, the main impact will primarily be on the crops. The following table
presents an analysis of agricultural exposure which are susceptible to droughts by typelamB8tany

Parish.

Table2-32: Agricultural Exposure by Crop Type for Droughts in St. Tammany Parish.
(Source: LSU AG Center 2018 Parish Totals)

Agricultural Exposure by Type for Drought

Blueberry Forestry Hay NurseryCrop

$410,000 | $5,978,700f $152,150] $7,321,000

There have been no reported injuries or deaths as a direct result of drought in St. Tammany Parish.

Vulnerability
See Appendix C for parish and municipality buildings that are susceptititeught.
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Floading
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 andemporary condition of partial or complete inundation of two or more acres of
normally dry land area orfawo or more properties from overflow of inland or tidal waves,
unusual and rapid accumulation or runoff of surface waters from any source, mudfloodlapse

or subsidence of land along the shore of a lake or similar body of water as a result ohearosio
undermining caused by waves or currents of water exceeding anticipated cyclical levels that result
in a flood as defined above.

Factors influencig the type and severity of flooding include natural variables such as precipitation,
topography, vegetabn, soil texture, and seasonality, as well as anthropogenic factors such as
urbanization (extent of impervious surfaces), land use (agricultural ares$tfy tend to remove native
vegetation and accelerate soil erosion), and the presence of ftmodrol structures such as levees and
dams.

Excess precipitation, produced from thunderstorms or hurricanes, is often the major initiating condition
for flooding, and Louisiana can have high rainfall totals at any time of day or year. During the cooler
months, $ow-moving frontal weather systems produce heavy rainfalls, while the summer and autumn
seasons produce major precipitation in isolated thunderstorrargs (often on warm afternoons) that

may lead to localized flooding. During these warmer seasons, faredsverwhelmingly of the flash flood
variety, as opposed to the sloweeveloping river floods caused by heavy stream flow during the cooler
months.

In cooler months, particularly in the spring, Louisiana is in peak season for severe thunderstorms. The
fronts that cause these thunderstorms often stall while passing over the state, occasionally producing
rainfall totals exceeding ten inches within a joet of a few days. Since soil tends to be nearly saturated

at this time (due to relatively low overall aporation rates), spring typically becomes the period of
maximum stream flow across the state. Together, these characteristics increase the pownhagH

water, with lowlying, poorly drained areas being particularly susceptible to flooding durirsgtimonths.

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

1 Riverine floodirg occurs along a river or smaller stream. It is the result of runoff from heavy
rainfall or intensive sow 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 capacitlyeofiver itself, as
well as the shape and land cover of its drainage basin. The smaller the riviaistérethat water
levels rise and fall. Thus, the Mississippi River levels rise and fall slowly due to its large capacity.
Generally, elongated andtenselydeveloped drainage basins will reach faster peak discharges
and faster falls than circuleshapeal and forested basins of the same area.

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

9 Pondingoccurs when concave areas (e.carking lots, roads, and cldined natural low areas)
collect water and are unable to drain.

1 Backwater floodingoccurs when water slowly rises from armally unexpected direction where
protection has not been provided. A model example is the flooding dlcaurred in LaPlace
during Hurricane Isaac in 2012. Although the town was protected by a levee on the side facing
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the Mississippi River, floodwatefsom Lake Maurepas and Lake Pontchartrain crept into the
community on the side of town opposite the Missippi River.

9 Urban floodingis similar to flash flooding but is specific to urbanized areas. It takes place when
storm water drainage systems canri@ep pace with heavy precipitation, and water accumulates
on the surface. Most urban flooding is caudeg slowmoving thunderstorms or torrential
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 direct
inundation (whe the sea level exceeds the elevation of the land), overtopping of a natural or
artificial barrier, or the breaching of a natural or artificial bar(iez., when the barrier is broken
down by the sea water). Coastal flooding is typically caused by stage, tsunamis, or gradual
sea level rise.

Historically, inSt. TammanyParish, most of these flooding events have historically been observed.
purposes of this assessment, ponding, flash flood, and urban flooding are considered to be flooding as a
result of storm water from heavy precipitation thunderstorms

Based on stream gauge levels and precipitation forecasts, the National W&athaice (NWS) posts flood
statements, watches, and warnings. The NWS issues the following weather statementsgaitth to
flooding:

1 Flood Categories
o0 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 higle¢evations.
0 Major Flooding: Extensive inundation of structures and roads. Significant evacuations of
people and/or transfeof property to higher elevations.
0 Record Flooding: Flooding which equals or exceeds the highest stage or discharge at a
given #e during the period of record keeping.
1 Flood Warning
0 Issued along larger streams when there is a serious threat to life pepso
9 Flood Watch
0 Issued when current and developing hydrometeorological conditions are such that there
is a threat of floodingbut the occurrence is neither certain nor imminent.

Floods are measured mainly by probability of occurrence.-$eH0 floodevent, for example, is an event

of small magnitude (in terms of stream flow or precipitation) but with a relatively high ammobability

of recurrence (10%). A 18@ar flood event is larger in magnitude, but it has a smaller chance of
recurrence (1%)A 500year flood is significantly larger than both a i¥ar event and a §ear event,

but it has a lower probability than bbtto occur in any given year (0.2%). It is important to understand
that an Xyear flood event does not mean an event of that migde occurs only once in X years. Instead,
it means that on average, we can expect a flood event of that magnitude to occerewery X years.
Given that such statistical probability terms are inherently difficult for the general population to
understard, the Association of State Floodplain Managers (ASFPM) promotes the use of more tangible
expressions of flood probability. Asch, the ASFPM also expresses the-1€ér flood event as having a
25% chance of occurring over the life of ay&@ar mortgage.
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It is essential to understand that the magnitude of apeér flood event for a particular area depends on

the sourceoffloodf 3 ' yR GKS | NBIFIQa t20FiA2yd ¢KS &aA1TS 2F |
data of precipitation, flow, and dikarge rates. Consequently, different X98ar flood events can have

very different impacts. The 16ear flood event in two sepate locations have the same likelihood to

occur, but they do not necessarily have the same magnitude. For example -yedO@/ent for the

Mississippi River means something completely different in terms of discharge vall®stién for the

Amite Rive. Not only are the magnitudes of 1§@ar events different between rivers, they can be
different along any given river. A 1§@ar event upstream is different from one downstream due to the

change of river characteristics (volume, discharge, and topdgia@\s a result, the definition of what
constitutes a 10§/ear flood event is specific to each location, river, and time, diocelplain and river
characteristics change over time. Finally, it is important to note that each flood event is unique. Two
hypothetical events at the same location, given the same magnitude of stream flow, may still produce
substantially different impas if there were different antecedent moisture characteristics, different times

of day of occurrence (which indicates the popula 2 y Qa LINRP ol o6t S +F OGAGAGASE 0
characteristic differences.

The 100year flood event is of particulasignificance since it is the regulatory standard that determines
the obligation (or lack thereof) to purchase flood insurarfleod insurance premiums are set depending
on the flood zone, as modeled by National Flood Insurance Program (NFIP) RatéhéddpsIP and FEMA
suggest insurance rates based on Special Flood Hazard Areas (SFHAS), as diagraigunegHirb.

S

Figure2-15: Schematic of 10§ear Floodplain. The Special Flood Hazard Area (SFHA) extends to the end
of the floodway fringe.
(Source: Nebraska Department of Natural Resesir
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A SFHA is the land area coveredhsy floodwaters of the base flood (red line ligure2-15), where the
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of flood insurance applies.

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 pressymatston a structure and the
moreitg Aff SNRBRS adNBFY oFlyla FyR a02dzNJ GKS SIFNIK N
deep and fast moving waters can push a building off its foundation. Structural damage can also be caused

by the weight oktanding water (hydrostatic press)r.
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composition or shape. Wet wood will swell, and if dried too quickly, will crack, split, or warp. Plywood

can cone apart and gypsum wallboard caetdriorate 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 househottsgd/Nooden furniture may becomeawed,

making it unusable, while other furnishings such as books, carpeting, mattresses, and upholstery usually
are not salvageable. Electrical appliances and gasoline engines will flood, making them worthless until
they are professionally dried and cleaah.

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 a flood should
be stripped, teaned, and allowed to dry beforeelng reconstructed. This can be an extremely expensive
and time consuming 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. Atthe time of the second incidence ftdod-related damage, the contrador 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
BiggertWaters Flood Insurance Reform Act of 20Ear a property to be designatedR§, the following
criteria must be met:

a. Itis covered under a contract for flood insurance made available under the NFIP; and
b. It has incurred flood related damage
1) For which four or more separate claims payments havenbewmde under flood
insurance coverge with the amount of each claim exceeding $5,000 and with the
cumulative amount of such claims payments exceeding $20,000; or
2) For which at least two separate claims payments have been made under such
coverage, withthe cumulative amount of such claims eeding the market value of
the insured structure.
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Figures regarding repetitive loss structures $r Tammany Parisdre provided in the table below.

Table2-33: Repetitive Loss Structures . TammanyParish

Number : Average
e . . : Total Total Claims .
Jurisdiction of Residential Commercial Government . . Claim
Claims Paid

Structures Paid

St. Tammany

Parish 2,032 1,971 61 0 5,924 | $244,558,98¢4 $41,283
(Unincorporated)

Abita Springs 4 4 0 0 9 $151,142 | $16,794
Covingtm 57 47 10 0 214 $4,505,933 | $21,056
Folsom 1 1 0 0 2 $21,186 | $10,593

Madisonville 54 47 7 0 138 $7,731,241 | $56,023
Mandeville 211 196 15 0 641 | $29,457,471| $45,955
PearlRiver 3 3 0 0 7 $89,870 $12,839
Slidell 1,030 978 52 0 3,155 | $149,432,459 $47,364

Sun 6 6 0 0 21 $466,790 | $22,228
3,398 3,253 145 0 10,111] $436,415,079 $43,162

All 3,338 repetitive loss properties/ere geocoded in order to provide an overview of where the repetitive
loss structuresre located throughout the parishOn the rext page Figure2-16 shows the approximate
location of the structures, whil&igure2-17 shows where the highest concentration of repetitive loss
structures are located.Through the repetitive loss map, it is clear the primary concentrated area of
repetitive loss structures is focusedsauthern portionsof St. Tammany Parish near the shoreline of Lake
Pontchartrain



Figure2-16: Repetitive Loss PropertiesSh TammanyParish.

Jefferson "
Figure2-17: Repetitive Loss Property DensitieSinTammanyParish.
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National Flood Insurance Program
Flood insurance statistics indicate that. Tammany Paridilas49,884flood insurance policies with the
NFIP, with total annual premiums 084,706,922 St. TammanyParishand the jurisdictions of Abita
Springs, Covington, Folsom, Madisonville, MandevRearl| River, Slidell, and Sun arepatticipants in

the NFIP. St. Tammany Parisiind all of its jurisdictionsvill continue to adopt and enforce floodplain
management requirements, includimggulating new construction Special Flood Hazard Areaswéhd

continue to monitor activities inalding local requests for new map updates. Flood insurance statistics

and additional NFIP participation details 6t. Tammany Parish and its jurisdictiongprisvided in the
tables to follow.

Table2-34: Sunmary of NFIP Policies f8t. TammanyParish.

Location

No. of Insured

Structures

Total Insurance | Annual Premiums

Coverage Value

St. Tammany Parish 37,915 $11,525,201,900]  $23,565,295

Abita Springs 418 $119,689,300 $199,666
Covington 1,506 $452,603,700 $1,176,709

Folsom 12 $3,257,000 $6,220

Madisonville 321 $85,426,600 $508,898
Mandeville 3,140 $931,254,900 $2,248,811

Pearl River 167 $48,345,600 $79,397
Slidell 6,403 $1,678,688,800 |  $6,921,318

Sun 2 $280,000 $608

49,884 $14,844,747,800|  $34,706,922

CID

Table2-35: Summary of Community Flood Maps &r Tammanyarish.

Community Name

Initial FHBM

Identified

Initial FIRM
Identified

Current
Effective Map
Date

Date Joined
the NFIP

Tribal

225205#| St. Tammany Parid 12/31/1970 | 4/23/1971 4/21/1999 4/23/1971 No
220199# Abita Springs 05/17/1974 | 5/17/1988 5/17/1988 5/17/1988 No
220200# Covington 12/28/1973 | 11/19/1980 11/19/1980 11/19/1980 No
220285# Folsom 7/18/1975 3/16/1982 | 3/16/1982 (M) | 3/16/1982 No
220201# Madisonville 3/22/1974 12/2/1980 3/16/1983 12/2/1980 No
220202# Mandeville 6/28/1974 9/28/1979 5/16/2012 9/28/1979 No
220203# Pearl River 5/24/1974 5/4/1988 5/4/1988 5/4/1988 No
220204+# Slicell 11/16/1973 | 12/16/1980 4/21/1999 12/16/1980 No
220205 Sun 8/30/1974 7/1/2013 7/1/2013 (L) 7/1/2013 No
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According to the Community Rating System (CRS) list of eligible communitiesSeatedhber 1, 2019

St. Tammany Parish and the jurisdictions o¥i@gton, Mandeville, and Slidell all participate in the CRS
program. The jurisdictions of Abita Springs, Madville, Pearl River, and Sun do not participate in the
CRS program.

Table2-36: Summary of Comnmity Flood Maps foBt. TammanyParish.

CRS Entry Current Current | % Discount % Discount

<l SO NI Date Effective Date  Class for SFHA for Non-SFHA SIEUE
225205#| St. Tammany Paris| 10/1/1992 5/1/2011 7 15 5 C
220200%# Covington 10/1/2017 10/1/2017 9 5 5 C
220202# Mandeville 10/1/1992 10/1/2018 6 20 10 C
220204# Slidell 10/1/1992 5/1/2013 7 15 5 C

Threat to People

Just as with property damage, depth and velocity are major factors in determining the threat posed to
people by flooding. It takegery little depth or velocity for flood waters to become dangerous. A car will
float in less than two feet of moving water, and can be swept downstream into deeper waters, trapping
passengers within the vehicle. Victims of floods have often put thensétv@erilous situations by
entering flood waters that they believe to be safe,by ignoring travel advisories.

Major health concerns are also associated with floods. Flood waters can transport materials such as dirt,
oil, animal waste, and chemicale.4., farm, lawn, and industrial) that may cause illnesses of various
degrees wkn coming in contact with humans. Flood waters can also infiltrate sewer lines and inundate
wastewater treatment plants, causing sewage to backup and creating a breedingdgiarugdiangerous
bacteria. This infiltration may also cause water supplies tmibee contaminated and undrinkable.

Flooding irt. Tammanyarish
By definition, flooding is caused when an area receives more water than the drainage system can convey.
Thefollowing is a synopsis of the types of flooding tBat Tammany Parigxperiences.

Flash FloodsFlash floods are characterized by a rapid niswater level, high velocity, and large amounts
of debris. They are capable of uprooting trees, undemgrbuildings and bridges, and scouring new
channels. Major factors in flash flooding are the high intensity and short duration of rainfall, laaswel
the steepness of watershed and stream gradients.

Local Drainage or High Groundwater Levdlecally heay precipitation may produce flooding in areas
other than delineated floodplains or along recognizable drainage channels. If local conditioln$ cann
accommodate intense precipitation through a combination of infiltration and surface runoff, water may
accunulate and cause flooding problems.

Backwater Flooding: Backwater flooding is normally associated with riverine flooding and aiesn
minimal velocity. All lovlying areas are at risk. A heavy rainfall event coupled with a swollen river, canal,
bayou,or marsh hinders drainage outflow, causing backwater flooding to the same areas susceptible to
storm surge.

Riverine FloodingRiverineflooding, by definition, is rivelbased. Most of the riverine flooding problems
occur when the Sabine River crestdlabd stage levels, causing extensive flooding inlgng areas.
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Digital Elevation Model
St. Tammany Parish

e Elevation (ft)
o =

B ::
Pearl Rivd - 8-15
Bl is-2
[ 2s-50
[ s0-100
[]100-150

150 - 200
ITangipahoa| Pical E

I 200- 250

Abita Sprmgs

— i 2] = \‘\"\ ;
0 5 10 Miles /‘E{“( £ N/ D orleans ;i
/ £ L S ¢ J/
! £ \ ol e S /

Figure2-18: Elevdion throughoutSt. TammanypParish.

Thedigital elevation model (DEM) in the figure abdee St. Tammany Parish irstructive in visualizing
where the lowlying and high risk areas are for the paristhe DEM shows the areas along the north
shores of Lake Pontchartrain are relatively low with the elevation of all of Madisonville no greater than 3
feet (NAVD88), whileatge portions of Mandeville are less than 3 feet (NAVD88). The most southern
portions of Slidell are 3 feet or less while the majority of Slidell sits on higher ground especially the
northern portions of the city with elevations of 15 feet. The highdsvations in the parish are located

in the northwestern area of the parish with elei@t exceeding 200 feet just north of Folsom.

Location

St. Tammany Parish has experienced significant flooding in its history and can expect more in the future.
St. Tanmany Parish is susceptible to several different types of flooding due to its geazahjatation,
including riverine, flash, and storm surge. Madisonville, Mandeville, and Slidell all sit on the north shore
of Lake Pontchartrain making them suscepttiolestorm surge while areas such as Pearl River, Covington,
and Madisonville are susptble to riverine flooding as they are in close proximity to Tchefuncte River.
The worstcase scenarios for the unincorporated areas of St. Tammany Parish, Slidelomdke, and
Mandeville are flood depths of approximately 18 feet. The interiotipos of the parish including the
incorporated areas of Pearl River and Covington can expect to experience flood depths of 5 to 7 feet; Abita
Springs and Sun can expdobid depths of 8 to 12 feet; and Folsom flood depths of 1 to 2 feet.
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The followingflood zone mapdisplaythe 100- and 500year flood zones for St. Tammany Parish
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Flood Zones in
St. Tammany Parish
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Figure2-19: St. TammanyParish Areas whin the Flood Zones.



Flood Zones in
Abita Springs

Figure2-20: Abita Springé\reas within the Flood Zones.

Figure2-21: CovingtorAreas within the Flood Zones.























































































































































































































































































































































































































































































































































































































































































