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SECTION 117 INTRODUCTION AND ADOPTION

This Plan is a

n Update

Jefferson County Drainage District No. 6 (JCDDG6 or the Di3tnias participated in Hazard
Mitigation PlangHMP) since 206. Thefirst plan was approved by the Federal Emergency
Management Agency (FEMA) in P68 and adopted by thBoardof Directorsin 2006 The
Disaster Mitigation Act of 2000 (DMA, Section 201.6(&)(i)) requires a plan maintenance
process, which includes reviewing and updatingpthe every five gars. Sinc006, the
District has prepared and adopted approved plans id&@d again in 2017This is the

Di strictos

third plan

updat e.

The intent of the current, updatgln, while incorporating much @arlier planss to:
1 Include any newly identified hazards or remove hazards that are no longer deemed a

hazard

1 Update the hazard/risk data

1 Review and update development data

1 Review, upda or revise as necessary any changes in priorities,, goalsctions from
the lastplan

1 Update the demographic information based on current information

1 Provide progress in the local mitigation efforts

1 Provide a planning process for key stakeholderslamgublic to review and a chance for
input to the update and

1 Review and update plans or reports for inclusion in this update plahe

An important step in the process of improving resistance to hazards is the development of a

hazard mitigation planThe JCDD6Hazard Mitigation Plan Update was prepared in accordance

with the guidelines provided by FEMA and the Texas Division of Emergency Management

(TDEM). The originalCDD6HMP was prepared for several purposes. It set the stage fer long

term disagdr resistance through identification of actions that will, over time, reduce the exposure
of people and property to hazards. Completion of the origlaal and adoption by the

Di st r i c wasa sigBificant step toward identifying potential haztirdsthreaten the
jurisdi ct i o,Aaszdssing nslke and implemergirgg pivigateom detiohsi t y
that will reduce property damages, injuries, and loss of life from hazards. Approval of the
original plan and each subsequent update regteand approved by TDEM and FEMA also
establish eligibility for certain mitigation grant funds. This HMP update continud3 the tsr i ct 6
efforts to build a safe and resilient community and to be eligible for FEMA mitigation grants.

JCDD6 0

Summary

There are fre sections of thislan all with the focus on the last five years @2D2L 1 the
Introduction and Community Profile, the Planning Process, the Hazard Profiling and Risk
Assessment, the Mitigation Strategyd the Plan Maintenance section. Each septiovides
updates in the last five years to the natural hazards that threai@isttine, the people and

property exposed to those hazards, the planning process, how hazards are recognized in the

Districtd s

when taking into account, the magnitude of past events, the number of people and properties

nor mal

processes

dgatohn actiomitentsi Asingast years,d

pri

affected, and the severity of damage, flood hazards clearly are the most significant natural hazard
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to threatedCDD6 andts mandate to help mitigate against floo&nce the lagilan update,
the Districthas taken tremendous efforts to prevent flooding, however, it also faced some of its

greatest challenges in these last five years, specifically 2017 with Hurricane idadv2919
with Hurricane Imelda

Notable changes to this plan from the last iteration are as follows:
1 After a review of éhazard, if the hazard occurs in the area and has not been fully

mitigated by the jurisdictional authority of the District, it wasluded. This inkcdes a
drought, extreme heanhd winter storms.

The goahas beenupdatedrom earlier versions.

Recognizing the importance of external stakeholder and public reviemderstanding
the hazard mitigation plan, tii#Estrict did more outeach to solicit these two important
groupbs views and expertise.

1 Drought ancextreme heat are treated as one hazard

= =

Adoption by JCDD6 Board of Directors

TheDistrict advised théBoard of Director®f its intent to update the hazard mitigation plan but
refrained from presenting the updated plan for adoption until after public review and
incorporation and then submission for review and approval by the Texas Division of Emergency
Management (TDEM) antthe Federal Emgency Management Agency (FEMA). Upon
receivingnotice from FEMA that this plan ipprovedpendingadoption (APA), which indicates
there are no more changesjuired by FEMA to the PladCDD6will formally adopt the plan
andinclude theBoard of Directod s f o r ma linthe dosuménti t i o n



Community Profile

The area covered by Jefferson County Drainage District NoJSB6) is located in southeast

Texas. The City of Beaumont iset county seat and the largeisy of Jefferson County. The

District is situated approximately 85 miles east of Houston, approximately 70 miles northeast of
Galveston, and 275 miles southeast of Dallas (Fig)reGround surface elevations across

JCDDG6 vary from40feet to 3 feet ab@/mean sea level. The topography is described as nearly

flat prairie and the geologic structure is nearly flat strata. The bedrock types are comprised of
deltaic sands and muds. Data from the Bureau of Economic Geology, at the University of Texas
atAust n, i dentifies the | &lodllyslty, loGallyxcgicareoss, flatéo c | ay
l ow; hilly prairie; commonly tilledo.

Planning Area

The Districtodos jurisdictional boundaries are
include Beaumont, Bevil Oaks, China, and Nome as well as the communities of Fannett,
Northwest Forest, Hillebrandt Acres, Cheek, and LaBelle and all the farm and timberland in
between. Within this area, there are ov@70 linear miles of streams, channels, and outfa JCDD6E
along with40 detention basin facilities all under the jurisdiction and control of the District
The other boundaries in whithe Districtoperatsi those provided by natuieare the five
primary watesheds withirDistrict and each presents unique challenges. All incorporated and
unincorporated areas rely heavily on the District to provide outfall drainage and flood relief.

Figure A1 JCDDG6 Location in Texas
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JCDD% consists of approximate§02square miles and lies entirely within Jefferson County and
the City of Beaumont. Figui® is a map identifying the boundary areat{ined for JCDD6.
The Hazard Mitigation Plan Update is prepared for the entire District

Figure B JCDD6 Boundaries

-»
Sabine Nat

Wildlife Re

Climate

The climate of southeastern Texas is generally classified as subtropical, where prevailing
southeastern winds from the Gulf of Mexico result in high temperatures and humidity. Severe
weather occurs as tropical storms and hurricanes, which areséisdagith strong winds and

heavy rainfall, winter northern frontal passages, and occasional tornadoes. Summers are hot and
humid and characterized by afternoon thunderstorms. The average high temperature for July and
August is about 93°F. Winters are caold temperate, with some rain and the rare snowfall. The
coolest month is January with an average temperature of 51 8ieraverage annual

temperature is 69F.

Jefferson Countyeceives an average 8d.4inches of precipitation each year. Normainthly

rainfall in the area varies from about three inches to over five inches with the heaviest rainfall
duringthe hurricane season, June through November
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Population and Growth

The entire State of Texas has grown by nebbl@o from 2010to 2QR0. Jefferson Countyof
which JCDDS6 is a part ofgrewl.76 (252,273in 2010 estimate t856,526in 2020 estimate).
Jefferson County includes both incorporated and unincorporatedsaucaseas outside of

JCDD®6 6 | uThe popliaton totadsrdor thegtit incorporated areas within the County are
identified in Tablel-1. As indicated in the table, the cities of Beaumont, Bevil Oaks, China, and
Nome are located withih h e Di st r i cTthémpultoruohthdegauricies within the

Di st planrming érea consists of over half the County population. The remaining incorporated
areas are located outside of the planning area. The population of unincorporated Jefferson
County totals30,961 Approximately half of unincorporated Jefferson County is Wi
boundaries.

Table 1-1 - Incorporated Areas of Jefferson County (Source: US Census Bureau, 201
Decennial Censup

JCDD606s

Gy | Populion | QU200 | WINICEOE |, ycos
Estimates Jurisdiction
Beaumont 117,585 116,825 Yes 116,825
Bevil Oaks 1,244 1,089 Yes 1,089
China 1,124 1,260 Yes 1,260
Nome 561 469 Yes 469
Groves 15,753 17,335 No N/A
Nederland 17,108 18,856 No N/A
Port Arthur 54,540 56,039 No N/A
Port Neches 12,755 13,692 No N/A
Total Cities 220,673 225,565 119,643
Unincorporated
Jefferson County|31,562 30,961 Yes 15,481
TOTAL 135,234

Thetable belowis from US Census Bureau Quick Facts for Jefferson County for 2019 (which

had a population estimate of 251,565 in 2Gri¥jindicates the population breakdown with
approximately 2.1% under 18 yearsahl 14.9% was 65 years and oldelt is helpful to
undersandthe breakdown of population to help identify potential vulnerable populations.

11




Table 1-21 Age Population Breakdown for Jefferson County,2020 Census Quick Facts

© Population estimates, July 1, 2019, (V2019)

Population

© Population estimates, July 1, 2019, (V2019)

) Population estimates base, April 1, 2010, (V20189)

) Population, percent change - April 1, 2010 (estimates base) to July 1, 2019, (V2018)

) Population, Census, April 1, 2020
© Population, Census, April 1, 2010

Age and Sex
) Persons under 5 years, percent

© Persons under 18 years, percent

© Persons 65 years and over, percent

251,565

251,565
252277

-0.3%
256528
252,273

D 6.9%
& 241%
& 149%

ACS DEMOGRAPHIC AND HOUSING ESTIMATES

Survey/Program: American Community Survey

TablelD: DPOS

Product: 2019: ACS 1-Year Estimates Data Profiles

Jefferson County, Texas

Label

Estimate

Margin of Error Percent

Percent Margin of Error

“ SEX AND AGE

v Total population
Male
Female
Sex ratio (males per 100 females)
Under 5 years
5to 9 years
1010 14 years
1510 19 years
2010 24 years
2510 34 years
35 to 44 years
4510 54 years
55 to 59 years
60 to 64 years
65 1o 74 years
75 1o 84 years

85 years and over

Median age (years)

251,565
128,622
122,943
1046
17,118
18,169
15748
15328
17,549
36,064
32,516
29,593
15745
17,393
20,829
11,028
1,485

371

251,565
511%
189%

(%)
6.8%
72%

6.3%
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In addition toidentifying potential vulnerable populationsjs helpful tounderstand # population
trend historicallyto demonstrat@otential growth trends. FdeffersonCounty,populationgrowth
since 2014 has been minimal. Another trend to reisdwusing trendg-dousing trends are also
important to hegd with long term planning for an ared.review of germitactivity in three of the
incorporated cities in Jeffers@ountycontinues to growTable1-3 shows the number of residential
and commercial permits filedom 20172021 showing aroverallincrease in both sectorsven
though some years had less permits than the year before.

Table 1-3 - 2019Nomeand China New Building Permit Totals by Year

Beaumont Nome China Beaumont Nome China Total

Residential Residential Residential Commercial Commercial Commercial
2017 129 4 48 37 0 1 219
2018 152 8 39 47 0 0 246
2019 247 1 59 35 0 0 342
2020 317 6 36 43 0 0 402
2021 398 1 25 46 0 1 A71
Total 1,243 20 207 208 0 2 1,680

In addition, to permit information, the US Censsick Factgeportsdata on housing trends.

In 2015-2019, Jefferson CountyTexas had a total 409,133housing units. Of these housing units,
61.1%were owner occupied with 1,115 building permits for 2020. This number represents the
number of newprivatelyownedhousing units authorized by building permitslefferson County

This number is a general indication of the amount of new housing stock that may have been added to
the housing inventory.

In terms ofhouseholds, the Census reports there ae 92,988Madsin Jefferson Countylhe
average household size waS&. The units bystructure were 73.4%% wnit (e.g.,single family
home), 23.2% 2 or more unit structures, and mobile homes or other types 3.3%.

Table 1-4 - US Census Population Estimates, Jé&frson County 20152019American
Community Survey 5 Year Estimates

gcs)ucn:teyns:lfrsl;ousing, Family and IncomeEstimates, Jefferson July 1, 2019

Housing UnitsJuly 1, 2019 109,133
Owneroccupied housing unit rat20152019 61.1%
Households20152019 92,988
Median value of owneoccupied housing unit0152019 $112,000
Median selected monthly owner coststh a mortgage2015-2019 $1,359
Median selected monithowner cost$ withouta mortgage2015-2019 $424
Median gross ren20152019 $871
Persons per household, 252019 256

13



US CensudHousing, Family and IncomeEstimates, Jefferson
County , TX

July 1, 2019

Medium household income, 2682019 51,248

Albeit minimal, this growth has increased the amount of peapt&property at riskom natural
hazards.Jefferson Countgnforces their floodplainordinance, with a onfoot freeboard
requirement above base flood elevaijBeaumont has anefoot andsix-inch requirementand
requires all new construction to be designed and constructed to withdtandlé per hour wind
loads, which significantlyaduces the potential vulnerability of new development to hazards that
have had the highest historical impact on property.

Household Income and Education

The median household income flafferson Countyas an estimatedb$,248(Source:Quick
Facts Jefferson CountyTexas US Census Bureau) compared 5@ $70for the State of Texas.
Residents of th€ountyeducation statistics haapproximatelyl9.®% of theadult population
holding a fouryear degree or highand 842% reportingto have finishedhigh school and gone
on to postsecondary education.

Place of Work

While addressing potential hazards, it is important to note that much of the workforce in
JeffersonCountyis mobile and works within 20 minutes from horBeaumont is the largest
City within the County.The Beaumont Chamber of Commeregorts that employment in
Beaumont has been growing at an annual rate of 2.04 % from 49,278 employees in 2014 to
55,410 employees in 2018

The Chamber alseportsthere ae approximatelys,301businessecated inBeaumont Table
1-5 lists the majorndustries number of employees and numbeesfablishmerst

Table 1-57 Major Industries in Beaumont(Source: Beaumont Chamber of Commerce)

Healthcare and Social Services 13,472 1,140
Retail 10,642 877
Accommodation and Food Services ||7,377 371
Public Administration 6,585 193

District Facilities
JCDD6 own one complex of buildingscatedon Walden Roadh Beaumont (Figure Ci red
circle). These buildings are not located in 8gecialFlood Hazard Area and have never

14



experienced floodingrigureD shows the locations of all dfie alert stationsIn addition to
the facilities, the District also owns other assets such as tractors,Zeuiddump trucks,

excavators and many other vehicles totaling to $22,892,359 in insured value. These vehicles

are mainly stored on District property, not in a floodplain. However, some of these vehicles
are often in use and at various projects sitetsitiagy sit in a flood prone area. The District
closely monitors weather and takes proactive steps, when possible, to move vulnerable

equipment to higher ground when equipment is being operated or staged in a flood prone area.

However, even with such prad#ons, an event like Hurricane Harvey four vehicles not located
es

at

t he Distr

A

ict bs

excavator were damaged at a job site.
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Figure D1 JCDD6 Alert Stations
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Figure Ei Critical Facilities within the JCDD6 Boundaries
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JCDD6 Hazard Mitigation Plan Update Goal

The first two iterations used the same Goal Statement that included four bullets to protect,
to reduce losses, to facilitate the development of review and approval processes with the
commurnities and to seek solutions to the existing problems. After revielwsogoal two

bullets weremergedand a new bullet was added include increasing cooperation and




coordinatioramong local, state and federal agencies and private enfitresupdatedjoal
is as follows:

JEFFERSON COUNTY DRAINAGE DISTRICT NO. 6 HAZARD

MITIGATION GOAL

The creation of the Jefferson County I
drainage improvements in the jurisdictional boundaries it serves. This role was furthe
expanded as a conservation and reclamation District allowing the Distnictherf

conserve the natural resources of the State and help to mitigate health and safety ha
The continuing mission of the District is to provide flood damage reduction projects tf
work with appropriate regard for community and natural values. this mission and
aligning this mission to the Stateds ¢

Therefore, the goal of this plan is 1tg¢d
communityés health, safety, and wenessafr
natural hazards and mitigating risks due to those hazards without creating new probl
In addition, The District will work to:

1 Protect public health, safety, and welfare and natural resources;

1 Reduce losses due to hazards by identifying ligzaninimizing exposure of citizens
and property to hazards, and increasing public awareness and involvement;

1 Facilitate the development review and approval process to accommodate growth i
practical way that recognizes existing stormwater and floodplainlems while
avoiding creating new problems or worsening existing problems;

1 Reduce adverse environmental, natural resource, and economic impacts from nat
hazard events; and

-

zard.
nat

joal s t

) sSuUppocC

ems.

Ural,

1 Increase cooperation and coordination among private entities, localesyetate
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SECTION 21 THE PLANNING PROCESS

Update from the Last Plan
1 Addeddetailediocal capabilities assessmeintegrationand area of improvement

The Purpose of the Plan

TheFederal Disaster Mitigation Act of 2000 (Public Law 13¥0), referred to as the 2000

Stafford Act (DMA 2000), was approved by Congress on October 10, 2000. The Act intended to
assist communities in reducing their risk from natural hazards by identriysogirces,

information and strategies for risk reducti@amdthrough careful planning and collaboration
among public agencies, stakeholders and the public; prepare and regularly update mitigation
plans. To implement the DMA 2000 planning requiremer&d/ /& prepared an Interim Final

Rule, published in the Federal Register on Februar@®,which established planning and
federal funding criteria for states and local communities. The Act required both state and local
governments to develop hazard matign plans as a condition for federal grant assistance.
These plans must be updated, revieveed approved every five years.

The Mitigation Planning Process

JCDDé6followed a wellestablished planning processufadate itdHazard Mitigation Plan
(HMP). The process is fully documenteelow. The District maintains a copy of the original
and updateglans, which can be reviewed upon request.

The mitigation planning process for the22MHMP update was facilitated by a mitigation

planning consultant. e plan pdate process followed the FEMA Local Hazard Mitigation Plan
regulationsset forth ind4 Code of Federal Regulations (CFR) Part@01 and i s FEMAOGS
source for defining the requirements for original and updated local hazard mitigatisnipla

addition, the FEMA Local Mitigation Planning Handbook (March 2013) was used as a practical
guide to ensure all requirements were satisfied for this update.

The Mitigation Planning Committee (MPC) was reconvened. The MPC leads the review and
draft of the update. During the first meeting, the team identified members who are no longer
working in their respective positions and additional members who neebledrioluded on the

MPC. Table2-1 lists the MPC for this plan update. Minutes were prepared for each meeting to
document the process and keep the plan on task. Those minutes can be found at the end of the
plan in AppendixA.

Committee for the JCDD6 HMP U

Table 2-1 - Mitigation Planning pdate

CEN Title Department Role/Responsibility
Member
Joseph General JCDD6 Data collection, analysis of hazards, identify
Majdalani | Manager actions
Review drafts
Doug District Engineering | Data collection, analysis of hazards, identify
Canant Engineer actions
Review drafts
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CE Title Department Role/Responsibility

Member
Butch Asst. Engineering | Data collection, analysis of hazards, identify
Wilson District actions
Engineer Review drafts
Mapping support
Karen Chief Procurement | Data collection, analysis of hazards, identify
Stewart Business actions
Officer Review drafts
Chuck Chief Finance Data collection, analysis of hazards, identify
Oakley Financial actions
Officer Review drafts
Kristen Plan JSWA Drafting plan based on updates, data and anal
Thatcher | Coordnator from MPC, ensuring requirements are met for
plan andincorporating comments received fror
Stakeholders and Public
Dan Ward | Plan JSWA Drafting plan based on updates, data and anal
Coordnator from MPC,ensuring requirements are met for
plan andincorporating comments received fror
Stakeholders and Public

Early in the planningipdateprocess, the MPC undertook a detailed review of every section of
the existing planThe MPCidentified all the subjeareas where specific updates were required.
For example, census figures, the numbers and locatiddistoict-owned buildings, impacts of
recent hazard events¢luding Hurricane Harvegnd Imeldy as some example$he second
purpose othe review waso ensure that the updateldup is fully canpliant and responsive to all
of the FEMA requirement§ hereviewindicatedthat while changes and updates were needed
throughout the document, most of the modifications were relativeited as hazards did not
changesignificantlyanddid not requirea significant initial public component such as focus
groups or surveys. The MPC nsstverakimesduring the update process.

The first meeting took place @eptember 24, 202The purpose of the meeting was &gin

the planning procesfinalize the MPC membershipm make certain decisions about contents of
the plan, and to assign specific task®istrict staff and consultants. Most of the tasks were
related to updating information and maps as well as igamgifivhich areas (of each section)
required updategach section of theurrentplan washenreviewed and analyzed to detenmi
which areas required updafkhis included areas of the plan such as the hazards profiled (and
hazard data), the riskssessm#, goals mapsstatus fromaction itemsn the last iteration of the
plan and new action item#\ schedule for thelan updatevas prepared, see Tabk32

Thesecond MPC meeting was held $aptember 3®02L. The purpose of the meeting was to
review the status of various tasks finalizethe stakeholderseview the status of the mitigation
actions from the current plaand finalize the draft, revised goal statemehe Stakeholders are
individuals or groups that are affected by a mitigation plagfor have or specific knowledge or
expertise in an area that can be helpful with the upttadevere invited to participate by a
formal letter (seé\ppendix B). The Stakeholders for this update are listed in Taifle
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As part of theolan update, certia elements of the originglan have been retained, and

irrelevant or outdated information has been edited or remdwveclisof the plan update
includedincorporating new hazard information;eéev a | uat i n grisk dssessmentsand i ct 0 s
developing ad prioritizing potential mitigation actions and projects.

Table 2-2 - Stakeholders forJCDD6 Hazard Mitigation Plan Update

Organization Point of Contact Method of
Invite
Sabine Neches Navigation| Randall Reese Executive Director & CEQ| Letter
District
Beaumont Independent Shannon Allen Superintendent Letter
School District
Hardin-Jefferson Brad McEarchern | Superintendent Letter
Independent School Distrig
HardinJefferson Miracie Daniel Safety Director Letter
Independent School Distrig
HamshireFannett Dwayne Augustine | Superintendent Letter
Independent School Distrig
Lamar University Jaime Taylor President Letter
Lamar Institute of Lonnie Howard President Letter
Technology
BaptistHospitals of Kim Moncia Executive Director Letter
Southeast Texas Foundati
Christus Southeast Texas | Paul Trevino CEO Letter
Jefferson County Drainage| Phil Kelley General Manager Letter
District No. 7
Jefferson County Drainage| Fred Folsom Superintendent Letter
District No. 3
Texas Department of Patrick Ryan Area Engineef Beaumont| Letter
Transportation
Lower Neches Valley Scott Hall General Manager Letter
Authority
Goodyear Tire and Rubber Gloria Blanco Plant Manager Letter
Co.
Southeast Texas Regional| Steve Curran Homeland Security Letter
Planning Commission Director
Southeast Texas Regional| Kaylin Arendale Homeland Security Letter
Planning Commission
City of Nome Kerry Abney Mayor Letter
City of China William Sanders Mayor Letter
City of Bevil Oaks Doug Mullins Mayor PreTem Letter
City of Beaumont Adina Josey Floodplain Administrator | Letter
City of Beaumont Tim Ocnaschek Emergency Managmenti | Letter
Coordinator
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Organization Point of Contact Title Method of

Invite

City of Beaumont Shaqueena Nobles | Emergency Management
Deputy

Greater Beaumont Chambgq Bill Allen President and CEO Letter

of Commerce

Exxon Mobil Corporation | Nakisha Burns Beaumont Area Public an¢ Letter
Government Affairs
Manager

Exxon Mobil David Gorsich SSH&E Manager, Letter
Beaumont Complex

Jefferson County Michael White Emergency Management | Letter
Coordindor

Liberty County Crista Beasley Emergency Management | Letter
Coordinator

Hardin County Aaron Tupper Emergency Management | Letter
Coordinator

Orange County Joel Ardoin Emergency Management | Letter
Coordinator

Chambers County Ryan Holzaepfel Emergency Management | Letter
Coordinator

During the third meeting o®ctober 22, 2021the MPC focusegrovided the details for the new
actions and then prioritization. Also discussed was the plan maintenance process.

TheNovember 52021,focused omeviewing the draft presentation adihft plan for the first
public meeting

The team presented the initial draft to the public on November 9, 2021, presentation can be
found in Appendix C.

Table 2-37 Plan Update Schedule

9-24-21 | MPC Meeting

9-30-21 | MPC Meeting

10-22-21 | MPC Meeting

11-5-21 | MPC Meeting

11-9-21 | First Public Meeting

11-16-21 | MPC Meeting. Comments from first public meeting incorporated. Draft upda
11-18-21 | Letters to Stakeholders sent with draft

11-23-21 | Second Public Meeting

11-23-21 | Plan uploaded to District website and public given 30 days to review and proy
comments

12-23-21 | Comment Cycle closes and comments incorporated
12-28-21 | Plan is finalized and sent to TDEM for review process
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The MPCmetNovember 6, 2021,to review initial input fronthe public and further refined the
draft. The MPC finalized the draft for stakeholder input and the detéélrwas senbn
Novemberl8, 2021,for stakeholder review and comment.

The MPC presented the dréftthe public orNovember 232021,explaining how the public can
retrieve the draft and provide comments and imjogt back to the District by December 23,
2021

ADD PARAGRAPH AFTER PUBLIC COMMENT WAS RECEIVED AND SUBMISSIONFO
THE FINAL PLAN TO TDEM FOR REVIEW.

Documentation ofthe Planning Process

It is important to document the planning process to inform the public and other readers about the
overall approach to the plan update and to document who participated and haondewise

reached. To facilitate this documentation:

1 Minutes were maintained for the MPC meetings.

1 A letter was forwarded to the stakeholders to describe their role in the plan and planning
effort and specify the means to provide that input. An example is attached to the plan
update in Appendix B.

1 The MPC presented the public the plan goals, recamnded changes to hazards and a
discussion of mitigation actions. The presentation and the announcement are attached in
Appendix C.

1 With a completed draft, th&takeholdersvere setthe draft requesting comments and
those comments were incorporated.

1 TheMPC presented the draft plan updatéhi® publicto initiate public review and
comment. The draft plan update was posted tDibgictb s websi te and was
interested parties upon request. The public was informed how to providelumjng a
30-day comment period. Thrublic announcement is attached (Appendix D) and
presentation (Appendix E).

1 ADD PARAGRAPH ABOUT COMMENTS RECEIVED DURING 30 DAY REVIEW
The MPC finalized the draft and submitted it to TDEM for review and FEMA approval.

Community Participation

Consistent with th®istrictd s s t paantidesof idorming, engaging and involving citizens,
and to fulfill public participationrequirements of the mitigation planning programs District
publicized the initiative, invited residerntsreview the plan update and solicited public
comment.

During thisplan update procesthe public was involved by requesting theteadance and
participation in twgpublic presentatiasimeetingatDi st r i ¢ The first mdefindhaldeon
November 9 at 5 pm.The District followed its notice procedures to annourtbe meeting to the
public. For the second public meetipgeliminarydrafts of theplan update were available for
public review, and the public was invited to provide inputtendocumentor 30 daysADD
PARAGRAPH ABOUT COMMENTS RECEIVED DURING 30 DAY REVIEWForthe draft
update,TheDistrict published public noticen DATE about the draft plan ifhe Beaumont
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Enterprisebefore the meetinfSeeAppendixD, Public Notice Docmen) and on theDistrictd s
website.

Local Capabilities Assessment and Integration

Jefferson County Drainage District No. SICDD6) is a conservation and reclamation district

and a political subdivision of the State of Texad€DD6 was established January 21, 1920, after

a favorable vote on January 10, 1920. It was extended and enlarged (Vol. 63, P.478) according
to the authority of the 57th Legislature, Chapter 349, and Chapter 7, Title 128, Revised Civil
Statutes of Texas, Ar8129. Since its creation, the role of the District has been increasingly
complex. In1961 through legislation (HB 1063), which also establisi@D6 as a
Conservation and Reclamation District under Section 59, Article XVI, Texas Constitaigon
enlarged the District JCDD6 was created primarily to provide drainage of overflow lands within

its boundariesJICDDG6 is governed by a firemember Board of Directors, appointed by the

County Commissioners Court of Jefferson County, TeXdé® Board appointa General
Manager who oversees the operations of the District including Engineering, Operations,
ConstructionMaintenance, Human Resources and Finance. The Board and the General
Manager and staffrovide community leadership, develop policies to gtingeDistrictin
deliveringprojects andervicesn support othe communityand encourage citizen awareness

and involvement.

The CapabilityAssessment describes the tools inkierictd s

tool box for

I mpl em

mitigation actions to reduce disastesdes and to identify potential opportunities for establishing
or enhancing specific mitigation policies, programs or projeEtese tools can be grouped into

the following categorietsee Figurd-):

Figure F 1 Categories for Capabilities Assessment

PLANNING & REGULATORY:
Implementation of ordinances, poli-
cies, site plan reviews, local laws, state
statutes, plans, and programs that
relate to guiding and managing
growth and development.

FINANCIAL: N
Resources that a jurisdiction has
access to or is eligible to use to fund

mitigation actions.

ADMINISTRATIVE & TECHNICAL:
City agency staff and their skills and
tools that can be used for mitigation
planning and to implement specific

mitigation actions.

EDUCATION & OUTREACH:

Programs and methods that could be
used to implement mitigation activi-
ties and communicate hazard related

information.
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The District works hard to ensure that all of the departments work collaboratively on hazard
mitigation issues, with strong integration so that all departments can provide expertise and

resources and are informed of mitigation decisions and actions. Fdblel2i st s
Departments and how they are involved mitigation, recognizing that some departments support
the lead department for mitigation efforts.

t he

With respect to planning for and responding to natural hazard events, telekentof the
District is well equipped in all four categories.

Table 2-41 JCDD6 Departments Involved in Mitigation Efforts

Department

Mitigation Support

Engineering Department

Surveying

Drafting and GIS

Project Design

Project Estimation

Project Oversight anddministration
Drainage Studies

Planning

Specifications Preparation

Grant Application and Management Support
Consultant Engineer Management
Permit review

Finance Department

Financial reporting
Payments
Reimbursements
Audits

Human Resourcesnd Risk

Reporting requirements

ManagemenbDepartment | Grant requirements
Operations/Maintenance | Construction of projects
Department Maintenance and management of projects

Purchasing Department

Purchasindolicies
Competitive Procurement for grants
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Administrative and Technical Resources
JCDD6has many of thetaff trained and skilletb support
mitigation planning and actions including:

T

T
T
T
T

Floodplain Manager

Civil Enginees

GIS Coordinatos and

Procurement and Finance experts
Grantadministrators

The staff is well trained on hazards and mitigation, well

coordinated within and between departments for mitigatior
and effectively enforces regulations in support of mitigatiof

Drainage RegulationsThe District published a Drainage
Criteria Manual to support the Master Drainage Plan and Drainage Reguéatapisd by the
District pursuant to the Texas Water Code Section 49.211. The express intent of the drainage
regulations is that the 16@ar peak flow runoff within the boundariefssobdivisions and
developments, be conveyed safely, that these flows have flow paths to the most appropriate
District outfalls, that along the flow paths property is not adversely impacted by these flows, and
that it be demonstrated that the receivingtiisoutfalls and ditches have the capacity to convey
the additional flows without increasing downstream flooding. The manual provides clear
drainage plan review and approval. FigGrglustrates the review and approval process flow.

Administrative and
technical resources refers
to the commu
and theirtoolsand skills
that can be used for
mitigation planning and to
implement specific
mitigation actions. It also
refers to the ability to

access and coordinate thes

resoures effectively.

Figure G - JCDD6 Process for Drainage Plan Review and Approval

REQUIRED Pre-Submission
Conference with Distriet Engineer

DD6 issucs Concept Approval

ired by

CityiCounty transmits 2 copies of
submittal o DD6

Jefferson County
Drainage District No. 6
Process for Drainage
Plan Review and
Approval

(December 2007)

6 Discussions and

negotiations with the District are
encouraged atany time

DD6 issues Approval or
Disapproval within 30 days of
submissionof complete Drainage
Reportand Drainage Plans

DeveloperApplican Engineer
s ments, if

addresses com
required

DD6 sends copy of
Approval/Disapproval to
City/County
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Jefferson Countand the incorporated Cities and County have permit authority for floodplain
development. Acermit is required to do any of the following in a floodplain: build, rebuild,

bring in fill dirt, re-grade the land, excavate, add on to or ouprahome or business, place a
manufactured or mobile home unit, install an underground or adpowmd tanksubdivide land,

and place accessory buildings and temporary structures. New and improved buildings and
additions, including manufactured homes, must be elevai@dhumone footabove théase

flood level. Buildings that are damaged more than 50 peréeéneio market valugregardless of
whether the damage is due to flood, fire, wind or other camgsst be made compliant with the
CountyCity's floodplain management requiments. Before thetart of any activity that requires

a permit,applicants mustifst consult with thé=loodplain Administrator taletermine whether a
proposed project is in a floodplain. Failure to ob&permitconstitutesa violationof

CountyCity ordinance and individuals are subject to citations, monetary fines, and legal actio
for their failure to obtain a permit prior to the start of construction or other activity that requires a
permit Elevations of fill pads in subdivisions are inspected and validated as part of the grading
inspection. Elevation Certificates are colledvediore the Certificate of Occupancy (CO) is

issued for buildings located within the Special Flood Hazard Area (SFHA).

From a technical perspective, thestrict has instituted many systems and programs to support
mitigation efforts including:

GIS (see below)

Early Warning Alert SySte Streamflow I: Radar Stream Gauging

Surveying w
Interactive Maps

Tropical Storm Imelda:

E I B

. g Hillebrandt Bayou at TX-124

Real Time Data >25 { 6000
User Friendly Website (FAQs) § 2 )
Access tdPresentations to e’ 3000 &
stakeholders (City of Beaumont, [ “; 2000 §

. - (=]
Sierra Club, SETXFCH § ;°°°

=

18-Sep-19 . 19-Sep-19  20-Sep-19  21-Sep-19  22-Sep-19
Water Level Velocity Discharge

 DETAILED REPORT FOR EACH
LOCATION

* DIGITAL PHOTOGRAPH

* GPS COORDINATES

« DEFICIENCY DESCRIPTION

* MEASUREMENTS

* CORRECTIVE ACTION
DDG Asset Map v « REPAIR PRIORITY & DIFFICULTY
* COST ESTIMATE

—

Administrative and Technical RevieRecomnendation to suppofistrict Mitigation Efforts

Funding to continue training staff on all of the capabilities and to update software.
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Regulatory and Planning Regulatoryand Planning
implementation of ordinances,
As mentioned in the Technical and Administrative polices, local laws and state
section, The Districhas several planssed for longerm | statutes, and plans and progra
planning including: that relate to the management
1 2006 JCDD6 Master Drainage Plan and governance of growth and
1 2007 JCDD6 Drainage Criteria Manual development to include:
1 2019 Beaumont Master Drainage Plan 1 Local ordinances, zoning an
1 Taylors Bayou Watershed Study building codes
1 Flood Protection Planning Study; City of 1 On-going plans or projects
Beaumont and Jefferson County, Texas

1 Jefferson County and the City of Beaumont
Flood Insurance Study (FIS).

These plans were used to inform the development of this plan update gridadatand relevant
information from each plan was used in the plan update. For instiafoceyation from the
2019 Beaumont Master Drainage Plad to actions in this plan.

Brief definitions of each plan can be fouindTable 25.

Table 2-5 - Descriition of Existinﬁ Plans, Jefferson Counti Drainaie District No. 6

Name: 2006 Jefferson County DD6 Drainage and Flood Damage Reduction Plan (Mast
Drainage Plan

Description: Jefferson County DD6 prepared the Flood Damage Reduction Plan to exar
how development is reviewed and to satisfy the requirements of HB 919 3Qia6 could
develop, adopt, implement, and enforce regulations relating to its review and approval ¢
dewelopment proposals.

Relationship to Natural Hazard Mitigation Planning: JCDD6 meets on an annual basis
review this plan, specifically to selec
enforce development restrictions throughout the serarea. The District completes period
reviews of the Master Drainage Plan to identify mitigation actions that can be incorporat
the Hazard Mitigation Plan.

Name: 2007Drainage Criteria Manual for Drainage District No. 6

Description: This manualvas completed to support the Master Drainage Plan and Drain
Regulations that were adopted by Jefferson County DD6 pursuant to the authority set fq
the Texas Water Code 849.211. The purpose of the Drainage Criteria Manual is to outli
criteria andguidance to be used by developers, engineers, and land surveyors in the de
drainage measures to manage runoff.

Relationship to Natural Hazard Mitigation Planning: The District completes periodic
reviews of the Criteria Manual to identify mitigati@ctions that can be incorporated in the
Hazard Mitigation PlanJCDD6 meets on an annual basis to review these regulations,
specifically to identify ways to expand criteria and guidance to be used by developers,
engineers, and land surveyors in the desibgdrainage measures to manage runoff.

28



Name: Flood Protection Planning Study; City of Beaont and Jefferson County Texas
Description: This study focuses on the Hillebrandt Bayou Watershed and shares some
same actions and potential projectshas Hazard Mitigation Plan.

Relationship to Natural Hazard Mitigation Planning: Study helped develop mitigation
actions.

Name: 2019 Beaumont Master Drainage Plan

Description: The purpose of the Master Drainage Plan (MDP) is to develop a comprehe
understanding of the City of Beaumont s
develop a strategic capital improvement plan (CIP) designed to reduce flooding and obt
recommendation of improvement projects.

Relationship to Natural Hazard Mitigation Planning: Plan helps identify project and cos
for potential CIP and grant funds.

Name: Taylors Bayou Watershed Study

Description: The proposed regionalatershedtudy will update previous study efforts for
Taylor Bayou and Hillebrandt Bayou and hmdevelop a new study for the Pine Island
watershed. Pine Island has been the source of major flooding from Polk county to Jeffe
County encompassing more than 700asg miles. There has never been a comprehensivg
flood study of the Pine Island watershed to show its impacts to its regional surroundings
timeframe for completing the Regional Watershed Plan in 18 months.

Relationship to Natural Hazard Mitigation Planning: Study will help identify projects to
mitigate flooding.

Name: Jefferson County and the City of Beaumont Flood Insurance Study (FIS
Descripton.The most recent FI S6és for both th
dated August 6, 2002 hese studies were reviewed again as part of the Plan update.
Relationship to Natural Hazard Mitigation Planning: After analysis and evaluation, the
goal is to have improvement options that address structural flooding within the watershe
identify ng pojects and prioritization of those projects.

Regulatory Support for Hazard Specific Mitigation T Floods

As mentioned earliedCDD6has no direct responsibility for oversight of development in the
floodplain. When development is proposed within the CitigSamty, within the floodplain,
JCDD6 is asked to review and comment on the subdivision plans. Sin€eXID6 has
reviewed aproximatelyl,582 permits

The Citiesand Countyhave strong development and permitting requirements for development in
and out of the floodplaimAs mentioned in the last iteration of this plan the City of China passed
a permit ordinance, effective April 2016.

Drainage Regulations. The District regulates drainage in close coordination with the County and
incorporated CitiesThe District publiskd a Drainage Criteria Manual to support the Master
Drainage Plan and Drainage Regulations adopted by the District pursuant to the Texas Water
Code Section 49.211.
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Permits. The District requires a permit for pipeline and utility crossings as weliras st
drainpipe tie ins. Al | information is availa

Emergency response is the responsibility of the City of Beaumont and Jefferson County. The
City owns and maintains several roadside ditches, how&D6 owns the majoritpf ditches
within JCDD6 andis responsible for routine maintenance. After an event, it is a cooperative
effort between the City, County Precincts, aidD6 to identify ditches that need cleaning (as
well as crossings). There are known problem areastbaegularly checked during and after an
event.

Both the City and the County have early warning capability. Citizens in the area rely mostly on

local weather, which is reported to be very capal@DD6 has over 8étream ad rainfall

gauges throughut the District These stream gauges provide data that is us@@miy6 and the

Lake Charles branch of the National Weather Service to predict potential floadiedistrict
uploadsstream gauge data to the National Weather Service every 15 mikutéiser discussion

on existing policies and programs are address
studies, reports and technical i nformationo.

Financial Resources

Financial Resource$
TheDistrict is considered a special district within Jefferson Coull Financial capabilitiesthe
who is the taxing authority. The District receifesds from a rate | resources that a jurisdiction
that is annually set by th@ountyfrom collected taxesin addition, | has acces® or is eligible to
the District actively pursues grants through various state and feq use to fund mitigation
agencies for projects and programs, including hazard mitigatior| actions.

Insured City Buildings

TheDistrict maintains approximately6$s millionin property insurance coverage on buildings
and facilities it owns, to protect tidstrict from damage due to structural fire, wind and
lightning and flooding TheDistrict also carries approximatel\2$ million in coverage for
mobile equipment.

Financial Resources RecommendatioisupporDistrict Mitigation Efforts: Similar to
administrative recommendation, trainidgdicated to finding and understanding all types of
grant funds (federal and state) could be helpful foltis¢rict to fund mitgation projects
through means other than taxes and fees.

Education and Outreach Education and Outreacdhefers to

education and outreach programs
and methods already in place tha
could be used to implement
mitigation activities and
communicate hazanelated
information

TheDistrict has recently updated its website to be a
userfriendly site to find out current information on
projects from consideration and design to constructio
and completion, permitting information, early warning
system gauge infmation, interactive mapping as well
as general iimrmation about the District. Hctively
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communicates with its residents using a variety of media, each of which have been used to
convey information, ioluding content about hazards including:

il
T

News Releses- News releases announciBgstrict events and issues of public interest

are sent to local media help publicize information to the public.

Website- TheDistrict's official website provides information, applications, forms, and
interactive features sh as maps.

Special Event$ Presentations given to all interested parties (Cities, priva@rofits,

civic groups as examples)

Other Services include print pieces such as brochargsles(see Figureéd), signage
andincorporating informationintot her j uri sdi cti ond6s awarene
Engineering department answers all of the
floodplain, and FEMA FIRM.

GIS provides for interactive mapping features to allow user to map based on individual

query.
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Figure H - Example of aDistrict Article on Grant support of JCDD6 Drainage Projects

State, federal grants fund local drainage projects

Jefferson County Drainage District No. 6 (DDé)

iamil.ln‘nf milliors of dollars in federal and stare

ts to fund numerous drainage projects through-
g;ndu'xr jurisdiction in Southeast gu. o

At a board meeting Oct. 13, DDé General Man-
ager Dr. Joe Majdalani and others on the DDé team
outlined seve t-funded projects, discussed
new drainage mcF;:od mitigation grant applica-
tions in the works and broke down the many main-
tenance tasks the district performs throughout the
area.

Since 2003, the district has successfully been
awarded federal grants for 50 projects totaling over
$134,600,000, reports District Engineer Doug
Canant, and is currently taking steps to midg.m
the threat of to severe weather after
the devastation of ane Harvey and Tropical
Storm Imelda.

“The district has filed and is
grants to fund future significant dris
said Canant. “The dis-
trict has recently been

state and federal
projects,”

mediate capital pu’?[eﬂi to be funded
through state and federal grant funds.
The district will continue to utilize all
available state and federal funds to
supplement its tax revenue to allow
the district to achieve these necessary
drainage pnﬂecm that will minimize
the ﬁ of flooding in our commu-
“¥be

Project Manager Nelson Nix- t ¢
on said his maintenance crews dili-
gently perform their scheduled tasks
and, in some areas, are exceeding an-
nual mowing expectations. Amol S
other duuyxgwirh which his m(ni% N
charged, the maintenance crew mus
often pursue right-of-way permis
sions to maintain ditches and other
features on private properties. In spite
oldnclulﬁng«a; xizmuidhi:pcﬂevn'i.ﬁupmdxz

task.

systematic  ap-

“Our
awarded $17 million [FUTREEIETETEE =gyt g mwach to the district’s
S Y W’; &annel M:

to fund more drainage
projects. An additional
$4 million was recently
awarded to Jefferson
County to be used for
Dn.g:lge District No.
6 inage projects.
There ianal‘il ajiin'onal
$370,000,000 in flood
improvement projects
dul:mthe dlmii;t jwill
be filing applica-
tions for this month.
“These grants enable
the district to do large
drainage projects wil
out raising taxes. In
fact, this is only an ex-
ample of the most im- &4

-

6 | Business Journal « November 2020

through with normal lawn tractors or other vehicles.
‘The Marsh Master Amphibious Marsh B is
ﬁghm\lghmmwlonmmpymﬁnmm

bxﬁdmm heavier machines, explained Nixon.
e Maid i g

Program is wod:lge well,”

| Nixon described. “We are
starting to see the ben-

2 eﬁn.!ﬁ fact, during the
N most recent rain events
that have occurred, the

Y tem performed

KIL I nr‘l’pmud © n‘;:z

this time, we have no out-
standing complaints from
citizens regarding main-
tenance concerns of the

tjdalani said he is itted to i ing

the infrastructure in the districtand to pmvicfing the
DDé6 team the means to get the job done, including
seeking out and applying for the additional funding
that allows for many vital Southeast Texas projects.
“It is my job to provide the tools and vision to
the district board o})d.'\mcton and employees to best
reduce the risk of flooding in cur community. My
appmach is to study the district’s needs, design and
pEl an approach, assist in the execution of the proj-

acnmadedeg'thndiﬂﬁnmdfoﬂawu by mea-
ciency of the l{

suring the district’s work. Tt is my
goal to always approach the district’s needs with the

- most timely and cost-effective measures.”

new piece of equipment
that allows the team to
mow in aress previously

To learn more about DDé and the services they
provide the public, visit the website at www.ddé.org.

Education and Outreach Recommendation to support Mitigation Efforts:

campaigmbouttheDi st ri ct 6s

wor k

Support an awareness

Participation in National Flood Insurance Program(NFIP) and Community Rating System

(CRS)

Participation in the National Flood Insurance Program (NFIP) is important to JCDD6 and its

residents. This is evidenced by the Cities in the planning area, a@dbthen t y 6 s
regulating development and redevelopment, by adoption of provisions that exceed the minimum

cC Oommi

requirements, and by its active pursuit of mitigation opportunities. The Cities and Jefferson
County, with support from JCDDG6, are firmlyromitted to continued compliance with the

NFIP. Itis important to note thdCDD6 cannot participate in the NFIP as Cities and Counties
do. It cannot not apply for NFIP (Cities and County do) or CRS (Cities and County do) status.
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However, it supports thcommunities within its planning area in any way it can to keep its
standing in the NFIP and CRS.

JCDDE6 is a conservation and reclamation district and a political subdivision of the State of
Texas. ConsideringCDD6 is a separate entity and does notafiyeparticipate in the NFIP,

specific actions will be determined by representatives and officials with the incorporated areas
and Jefferson County withCDD6. With this in mind, JCDD6 did not identify and prioritize

NFIP actions as part of the plannipgpcess. DD6 will continue to work closely with the cities

and Jefferson County to identify and recommend actions that will ensure continued compliance
with the NFIP.

The City of Beaumont satisfied requirements for initial participation in the NFljoaret! the
Emergency Program and ultimately the regular program in 1970. The City of China satisfied
requirements for initial participation in the NFIP and joined the Emergency Program and
ultimately the regular program in 2008. The City of Bevil Oaltsfad requirements for initial
participation in the NFIP and joined the Emergency Program and ultimately the regular program
in 1983. The City of Nome satisfied requirements for initial participation in the NFIP and joined
the Emergency Program and uléitaly the regular program in 1990.

Jefferson County satisfied requirements for initial participation in the NFIP and joined the
Emergency Program. Upon issuance and final approval of the Flood Insurance Rate Map in June
of 1983, the County joined the Régr Program. The effective Flood Insurance Rate Map for

the County has been revised a number of times to reflect more detailed information and changes
to thefloodplain ands now used as the minimum flood hazard area within which development
must conform to floodplain management regulations.

As mentioned at the beginning of this Section, JCDDG6 is a conservation and reclamation district
and a political subdivision of thgtate of Texas. Considering JCDD6 is a separate entity and
does not directly participate in the NFIP, specific actions will be determined by representatives
and officials within the incorporated areas Jefferson County and the County. With this in mind,
the District did not identify and prioritize NFIP actions as part of the planning process. It will
continue to work closely with the Cities and County to identify and recommend actions that will
ensure continued compliance with the NFIP.

Tropical Storm Harvey and Aftermath

As a result of Hurricane Harvey in 2017, District sustained damages to four [Jistrict
owned vehicles, equipment and a conex box (storage) with supplies stored at a wiorksite
addition,over4,500homes sustained floogthagen the JCDDG6 area.

Tropical Storm Imelda and Aftermath

In 2019, Tropical Storm Imelda brought over 30 inches of rainwed/e-hour period to
Jefferson County. Over 5,100 homes were flooded.
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Capabilities to Support Natural Resources

TheDistrict valuesopen space and encourages protection of trees and wetlands in its
development processes. The approval process for subdivisions witidouhty and Cities

requires developers to delineate waterways, drainage structures, the boundarsesprbfie

areas (including floodways)As a Conservation and Reclamation District, the jurisdictional
authority was expanded to include, among other things, eminent domain. The Texas Legislature
ruled that the powers granted under House Bill No. 1063 aretggent necessity for effective
drainage throughout the District. It was further detailed that the creation of the Conservation and
Reclamation District would result in the conservation of the natural resources of the state and
eliminate health and safehazards.

Accordingly, the continuing mission of Jefferson County Drainage District No. 6 is to:

Provide flood damage reduction projects that work, with appropriate regard for community and
natural values.
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SECTION 37 HAZARD IDENTIFICATION AND RISK ASSESSMENT

Introduction

Risk assessments are conducted to determine the potential impacts of specified hazards on
human safety, the planning area economy, and both the developed and natural environments of
the community.Risk, as viewed from a hazard mitigation perspective, is the potential for loss of
life, personal injury, property damage, loss or other impacts created by the interaction of natural
hazards with local citizens and community assets and include natuwesges, such as

tornadoes. FEMA hgsrovided a diagram (Figuig that helpgest illustrate the concept of risk

as the overlap between hazards and community astetssmaller the overlap, the lower the

risk. This plan update focuses on how risk Hemnged since the current plan was completed
including changes related to land use development, and integrates updated hazard information.
Each hazard includes a description of the location, extent, previous occurrence and probability of
future events as @l as events that occurred since the 2016 plan. Hazards are then evaluated on
the basis of potenti al i mpact on the communit
most significant risks.

Changes fromthe Last Plan

The last iteration of the plathe District, which has limited to no authority to mitigate against
most hazards as the Cities and County are responsible, omitted hazards based on that rationale
and focused on all potential hazards that may affect Jefferson County Dridistiget No.6
boundaries for which it has authority (e.g. floods, tropical storms) and only profiled hazards that
could impact District facilities (tornadoes and wind). However, as part of this update process,
the MPC reviewed all hazards that impact the juriscieti@rea and if they have fully mitigated

the hazardd.g.,lightning) or is negligible to noexistent in the area(g.,earthquakesthose
hazardsvould not includeorofiles or actions The MPC reviewed the hazartisitwereincluded

as part of the 207 plan anddetermined that the following hazards Wwibbe addressed in the

plan update. The hazards are floods, dam failure, tornadoes, severe thundérkighmgind,
hurricanes and tropical storms, drought (which includes extreme aedsgvere witer
weather/winter storms. Numerous changes from thequswersion of thelpn were

incorporated, including updated maps and tables displaying the event history from the National
Center for Environmental Information (NCEI) for various hazards, as wetlaay other less
significant modifications.

After reviewing all hazards that could potentially impact JCDD6, the MPC considered the flood
hazard the most significant. The hazaneldewed ardoundin Table3-1 and provide a brief
explanation if the haad would be further profiled and actions warranted in the 20@82tap

Table 3-17 JCDD6 2017 Hazards and 2022 Hazards

Hazard List 2017JCDD6 Plan Hazards 2022JCDD6 Plan Update
Avalanche N/A Does not occur in area
Tsunami N/A Does not occur iarea
Wildfire Omitted Does not occur in area
Earthquake Omitted Does not occur in area
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Hazard List 2017JCDD6 Plan Hazards 2022JCDD6 Plan Update
Subsidence Omitted Does not occur in area
Landslide Omitted Does not occur in area
Expansive Soils Omitted Does not occur in area
Erosion Omitted Fully Mitigated
Hail Omitted Fully Mitigated
Extreme Cold Did not discuss Fully Mitigated
Lightning Omitted Fully Mitigated
Extreme Heat Omitted Combining Extreme Heat with
Drought

Drought Omitted Combining Extreme Heat with
Drought

Flood Flood Flood

Hurricane Hurricane/Tropical Storms Hurricane/Tropical Storm

Storm Surge Discussed as part of H/TS Include in H/TS

Dam Failure Omitted Dam Failure

Tornado Tornado Tornado

Severe Thunderstorms/Wind

Severe Thunderstorms/Wind

Severe Thunderstorms/Wind

SeveraWinter Weather/Winter
Storm

Omitted

Severe Winter Weather/Winte
Storm

Figure | FEMA Concept of Risk Diagram

Overview of Risks

Table3-2 identifies the total number and estimated value of buildings/infrastructure within
Jefferson CountprainageDistrict No. 6as reported by the Jefferson County Central Appraisal
District. The table indicates there a4,303residential buildings (singlé3,602and muti-
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family-701), 3,688commercial buildings an®,053infrastructure and utility buildings inalling

oil and gas, electric, telephone, railroad, etc. in the District. While buildings are important and
tangible to estimate value, human life is more complex. The potential annual losses from deaths
and injuries are calculated by using the valueserctirrent FEMA BCA guidance which is $5.8
million for deaths and $90,000 for treat and release injuries. This information and the data in
Table3-4 is used periodically throughout this plan update to identify the overall exposure within
JCDDE for certairhazards that equally impact the entire planning area sutioaght and
hurricanes/tropical storms.

Table 3-271 JeffersonCounty Drainage District No. 6 Planning Area Structures
(2021 Certified Total for 849 Drainage District No. 6), 9-16-21

Type No. of Structures
Single Family Residences 43,602
Multi Family Residences 701
Commercial Buildings/Industrial 3,688
Infrastructure and Utility Buildings 2,053
JCDD6 Owned Buildings 7
District Owned other facilities* 8

* Non-four wall infrastructure that is insured.

Damage and losses (including physical damage, indirect and economic losses, and personal
injuries and fatalities) that are associated with hazards result when an event affects areas where
people and improwkproperty are located. After hazards are identified, estimates of risk
exposure for people -andkphlopant he( meaparedof

When the full range of potential natural hazards are reviewed, it becomes apparent that some
events occufrequently,and some are relatively rare. Some hazards impact large numbers of
people to a limited degree, while others may cause very localized but significant damage. As
described in the flood hazard profile, floods have historically caused the mostydseage

in JCDDG6.

Hazards Omitted

TheDistrict focused on hazards that occur within the planning area that historically have had
enough impacte.g.,damage to property, infrastructure, injury or death) that mitigation of that
hazard is necessary faret welfare of the community. Certain hazdndse no history of impact

in the planningarea;thereforethe District has decided to omit these hazards. Important to note,
while theDistrict believes these hazards are negligible, each year it will rataewazard during
itsannual review to determine if the impact has changed and if so, will update the plan
accordingly. Table3-3 provides a brief explanation on each hazard thatDistrict considered
negligible impact antherefore not profile and @mitted fromfurther discussion in thithe plan
update.
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Table 3-3 JCDD6 Omitted Hazards

Hazard
Considered

Review

Reason for Omission

Avalanche

Omit

Does not occur in the area

Earthquakes

Omit

Does not occur in the areéccording to the gtePlan, an
earthquake occurrence for the planning area is considere
exceedingly rare. There is no history of impact to critical
structures, systems, populations or other community ass¢
vital services as a result of earthquakes and none is expe
in the future.

Erosion

Omit

FULLY MITIGATED. While the hazard does occuthe
District provides erosion control measures at all prej
through stabilization andseeding and performs regul
maintenance for District ditels, channels and waterwayr |
these reasons, the hazard is considirigd mitigated.

Expansive
Soils

Omit

Does not occur in the aredhere is no history of impact to
critical structures, systems, populations or other commun
assets or vital services as a result of expansive @od none|
is expected in the future.

Extreme
Cold

Omit

FULLY MITIGATED. Jefferson County Drainadaistrict
No. 6doeshave, albeit rarelyextreme cold occurrences, by
when extreme cold does take plaite District facilities
have been builio withstand. All pipes are insulatethe
District has backup generators for downed power lines an
hasthe necessary equipment to remove ice and show.
addition, for the area, extreme coldusuallypart of a bigger
winter storm event and so the District will profile that hazi

Extreme
Heat

Includeas part
of drought

While extreme heat does occur in the area, the District
included extreme heat with the drought profile so actions
mitigate extrera heat and drought will be considered as o
hazard.

Hail

Omit

FULLY MITIG ATED. While this hazard does occur in the
area, JCDD6buildings are built to withstand hail damage &
the District has covered parking garages and storage are
proted all assets from hail damage and therefore is
considered fully mitigated.

Landslide

Omit

Does not occur in arediven that thereare no recorded
landslides inJCDD6and the USG$dicates thereis less thar
1.5% chance the area will be involved itaadslide there is
lessthan 1% chance of a future occurrence making fu
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Hazard Review Reason for Omission

Considered
occurrence very rard.herefore, the hazard is negligible a
will not be profiled.

Lightning Omit FULLY MITIGATED. Jefferson County Drainadaistrict
No. 6does have lightning occurress, but when lightning
does happen, the District is protected to the best of their
abilities. The District hadightning protectiordevices on
critical facilities,lightning rods and grounding on
communication buildingandsurge protection on all
buildingsand therefore is considered fully mitigated.

Subsidence | Omit Does not occur in area.

Tsunami Omit Does not occur in area.

Wildfire Omit Does not occur in aredhere is no history of impact to

critical structures, systems, populations or other commun
assets or vital services as a resulvidfires within the
District andfuture occurrences@ expected to be extremely
low to negligible.

Hazards Included

Through the profile process, for the hazards that affect the hazard area, the NCEI database

indicates that, as of 7/31/2021istoricallythese hazard events caused a combined total of
approximately $5.553 billion in property damage in Jefferson Countydatadase also
indicates thatherehave been 191 personal injuries aBddtalities as a result of these events
(see Table&-4). Using the FEMA BCA guidance, the estimated loss for those fatalities is
approximately$104.4 million;not including personahjury and lost time costs, which would

increase costs. It is important to note that these numbers are for the entire County, not just the

District, but it is consistent with the hazards that Jefferson County Drahsgiet No. 6

considers likely andmpactful.

Table 3-4 JeffersonCounty Injuries, Deaths and Damaged from Natural Hazards

(Source: NOAANCEI)

Injuries from 19562016 189
Injuries from 20172021 2
Total Injuries 191
Death from 1952015 8
Deaths from 201-2021 10
Total Deaths 18

Property Damages from 192016 $1.975B

Property Damages from 20PD21 $3.578 B

Total Property Damages $5.553 B
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The Hazard Summaipformation below is what the District used when reviewing each hazard
andprovides an overview of the likelihood of occurrence and the estimated impact to public
health, safety, and property for the hazards included in this plan update. The categories below
were reviewed for each hazard profiled and summarized in Behle

HAZARD SUMMARY
Location (Geographic Area Affected)
A Negligible: Less than 10 pmintourencesf | pl an
A Limited: 10 to 25 per cen-poinboccurtehces pl anni n
A Signi fi can tofplartifg ate@or ffefuern sngpeird occurrences
A Extensive: 75 to 100 per c-antoccorfencesl anni ng
Maximum Probable Extent (Magnitude/Strength based on historic events or future
probability)
A Weak: L ificatiort oa stiertiflc acales slow speed of onset or short duration of
event, resulting in little to no damage
A Moder at e: Moderate classification on sci
moderate duration of event, resulting in some damage andfiegrvices for days
A Severe: Severe classification on scjenti
event, resulting in devastating damage and loss of services for weeks or months
A Extreme: Extr eme c | ansnediateiorset briextended n s ci en
duration of event, resulting in catastrophic damage and uninhabitable conditions
Probability of Future Events
A Unlikely: Less than 1 percent probabpilit
interval of greater tharvery 100 years.
A Occasional: 1 to 10 percent probabi ity
interval of 11 to 100 years.
A Likely: 10 to 90 percent probability of
interval of 1 to 10 years
A Hi gkaly: $0 tol100 percent probability of occurrence in the next year or a
recurrence interval of less thanl year.
Overall SignificanceVulnerability
A Low: Two or mo raassificationser thé eventthaslaiminimal | pwe r
impact on the planngarea. This rating is sometimes used for hazards with a minimal or
unknown record of occurrences or for hazards with minimal mitigation potential.
A Medium: The criteria fall mostly in|the
impacts on the pihning area are noticeable but not devastating. This rating is sometimes
used for hazards with a high extent rating but very low probability rating.
A High: The criteria consistently fal i n
likely/highly likely to occur with severe strength over a significant to extensive portion of
the planning area.
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Table 3-5 Hazard Summary

Hazard Location Maximum Likelihood of Vulnerability
Type Probable Occurrence
Event

Drought/Extreme ldat Extensive Moderate Likely Low
Flooding Extensive Extreme Highly Likely High
Hurricane/Topical Storm Extensive Extreme Highly Likely High
Thunderstorm and High Extensive Extreme Highly Likely High
wind

Tornado Limited Severe Likely High
SeveraVinter Significant Moderate Likely Low
Weather/Winter Storm

Dam Failure Limited Severe Unlikely High

Numerous federal agencies maintain a variety of records regarding losses associated with natural
hazards. Unfortunately, no single source is considered to offer a definitive accounting of all
losses. FEMA maintains records on federal expenditures assbwidh declared major

disasters. The U.S. Army Corps of Engind&fSACE)and the Natural Resources Conservation
Service(NRCS)collect data on losses during the course of some of their ongoing projects and
studies. As mentioned earlier in this Sectitve NationalOceanic Atmospheric

Ad mi ni st r at iNationél €enferNoDEndirpbnmental Information database is another
source where data statistics such as injuries, deaths, and damage estimates are maintained for a
variety of natural hazards. Thetdas maintained at the county level, with more recent entries

listing the specific location within the county. Although not always specific to the District, this
countywide hazard data from the NCEI is often the best available resource for documenting
historical events.

In the absence of definitive data on some of the natural hazards that may occur in the District,
illustrative examples are usefulable3-6 provides brief descriptions of particularly significant
natural hazard events occurring inhistrictb s r ecent hi story.

Both the Cityof BeaumontndJeffersorCounty have early warning capability. Citizens in the

area rely mostly on local weather, which is reported to be very capable. JCDD6 ha& over
stream and rainfall gauges throughouDI®. These stream gauges provide data that is used by
JCDDE its communitiegnd the Lake Charles branch of the National Weather Service to predict
potential flooding. JCDD6 uploads stream gauge data to the National Weather Service every 15
minutes.

Data on Presidential Disaster Declarations characterize some natural disasters that have affected
the area. In 1965, the federal government began to maintain records of events determined to be
significant enough to warrant declaration of a major disastérebfPresident of the United

States. Presidential Disaster Declarations (DRs) are made at the county level and are not specific
to any one city. It should be noted that not all disaster declarations for Jefferson County affected
Jefferson County Drainadaistrict No. & However, as of 20222 such disasters had been
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declared in Jefferson County and are identified as part of the summary ir3fabé&tow
includingthreesince the last plan update. Declared disasters as well as other significant disasters
that directly affected JCDD6 are noted.

Table 3-6 Natural Hazard Events and Declared Major Disasters inJefferson County

(Sources: FEMA,NCEI database)

Date &Disaster (DR) Nature of Event

November 7, 1957

TORNADO (F3)i An F3 tornado touched down in Jefferson Cou
This tornado was 200 yards wide and stayed on the ground for 4
miles causing $2.5M in damages, 2 deaths, and 59 injuries.

June 29, 1973
(DR-393)

SEVERE STORMS AND FLOODING a massive storm hit the
Houston Texas area dumping11@5 inches of rain. In total the
storm resulted in 10 deaths and over $50M in damage.

April 26, 1979
(DR-580)

SEVERE STORMS, TORNADOES, AND FLOODING(Nearly

300 Jefferson County/City of Beaumont policy holders filed flood
claims resulting in over $2.8 M in payments). Rainfall reported if
amounts between 9.56 to 10.7 inches in the Beaumont area and
inches in Bevil Oaks flooded many communities along teehds

river and Taylor, Pine Island, and Hillebrandt Bayous. Pine Islar]
crested at 34.29 feet at Sour Lake, surpassing a record 31 feet S
1917. Many homes, businesses and roads in the area were dan|

July 28, 1979
(DR-595)

STORMS AND FLASH FLOMS - (Over 100 Jefferson
County/City of Beaumont policy holders filed flood claims resulti
in over $700K in payments). Tropical Storm Claudette formed in
Central Atlantic the morning of July 15, 1979. It never reached
hurricane intensity as it wana across the northern Caribbean, g
the Gulf of Mexico 10 days, making landfall near Port Arthur the
evening of the 24th. Rainfall was estimated at 11 inches in the
Beaumont area. The area suffered severe wind damage to utilit

September 26, 198
(DR-632)

TROPICAL STORM DANIELLE- (Over 200 Jefferson County/Cit
of Beaumont policy holders filed flood claims resulting in over
$1.5M in payments). Rains of®Binchesfell on most of Texas.
Particularly hard hit were Fisher, Mitchell, Nolan, andii®¢
Counties.

May 31, 1989
(DR-828)

SEVERE STORMS, TORNADOES AND FLOODIN&G(28
Jefferson County/City of Beaumont policy holders filed flood clai
resulting in over $500K in payments). Widespread rains caused
flooding that resulted in five deaths atotal damages of about $50
million. The storm dumped between 10 and 15 inches of rain in
southeast Texas area. Homes in Bevil Oaks flooded.
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Date & Disaster (DR)

July 18, 1989
(DR-836)

Nature of Event
TROPICAL STORM ALLISON- (Over 400 Jefferson County/City
of Beaumont policy holderdléd flood claims resulting in over
$3.8M in payments). Tropical Storm Allison caddorrential rains
of 10-15 inchedrom Houston to Beaumont. Houston Intercoatital
Airport recorded 10.34 inchekiring 24 hours. The storm resulted
three deaths ahover $60M in damages.

November 15, 1994
(DR-1041)

SEVERE THUNDERSTORMS AND FLOODING(Over 200
Jefferson County/City of Beaumont policy holders filed flood clai
resulting in over $5.5M in payments). A tropical, Aatitude
rainfall of unusual proption on a 30to 35county area of southeas
Texas resulted in catastrophic flooding. The intense rainfalls totg
more than 25 ichesat several locations and more than 8 in. on m
of southeast Texas. The storm resulted in 18 deaths and an est
$700M in damages.

May, 1996

DROUGHT - Drought conditions continued across southeast TexX
Rainfall totals from January through May averaged 10 to 15 inch
below normal. The main areas affected inctlifz@ming and fire
protection. Crop damage across the entire region exc&tdedlion
dollars.

August 12, 1996

SEVERE LIGHTNING- As many as 9,000 lightning strikes this
evening resulted in one man injured, one house fire, and severa
telephone poles daaged.

January 14, 1997

ICE STORM- A record ice storm paralyzed southeast Texas and
southwest Louisiana. Around 90,000 electric customers across
southeast Texas were without power for up to six days. Emerget
shelters were opened for several nights duée cold weather
following the ice storm. More trees and power lines were knocke|
down in this ice storm than what came down during Hurricane
Bonnie in 1986. Hundreds of homes received minor damage dus
trees or tree limbs falling on roofs. Several $mtires were directly
or indirectly related to the ice storm, but fortunately there were n
majorinjuriesfrom the house firedNumerous traffic accidents
attributed to icy roads led to several minor injuries. One death wj{
indirectly attributed to thece storm. Two men were electrocuted o
Tuesday, January 21st, while doing cleanup work for a local eleq
company. Ond8yearold man died, and &49-yearold man was
seriously injured in the accident

August26, 1998
(DR-1239)

TROPICAL STORM CHARLEYi (Limited damage in Jefferson
County) Up to 16 inhesof rainfall in southcentral Texas caused
flooding in many counties, to include Jeffersoounty.

Octoberl4 1998
(DR-1245 & 1257)

HURRICANE GEORGES (23 Jefferson County/City of Beaumon
policy holders filed flood claims resulting in over $200K in
payments).

TROPICAL STORM FRANCISnd a localized thunderstorm that

followed later in the same month, resulted in widespread flooding
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Date & Disaster (DR) Nature of Event

EXTREME HEAT - Record heat occurred in late August across
southeast Texas. At the Southeast Texas Regional Airport, the g
time record high of 108 was tied on August 31st. Previously it hg
been achieved on July 14902

August 31, 2000

June 9, 2001
(DR-1379)

TROPICAL STORM ALLISON- (Nearly 500 Jefferson County/Cit
of Beaumont policy holders filed flood claims resulting in over $1
M in payments). Tropical Storm Allison produced flooding
throughout Southeast Texas, Louisiana, and across the easttth
States. Damages were estimated at $5 Billion and prompted a
Presidential disaster declaration for 30 counties in Texas.

October 29, 2002
(DR-1439)

SEVERE STORMS, TORNADOES AND FLOODING(Over 400
Jefferson County/City of Beaumont policy holdélsd flood claims
resulting in over $8.7M in payments). This unnamed storm prod
heavy rains, causing flooding throughout Jefferson County.

SeptembeR4, 2005
(DR-1606)

HURRICANE RITAT Hurricane Rita made landfall just east of th
TexasLouisiana boder. Along the coast of Jefferson County, stor
surges near 10 feet occurred near Sabine Pass, where over 90 |
of the homes were severely damaged or destroyed. The storm s
backed up the Sabiriiver andflooded a small section of downtow
Orangewith around four to five feet of storm surge. High winds
estimated at over 100 mph snapped and uprooting trees, and dd
over 125,000 homes and businesses.

September 13, 2008
(DR-1791)

HURRICANE IKE - Ike delivered a 1700t storm surge on
JeffersoCount yés coastal plain an
inches of rain, depending on where in the County it was measurg
The surge caused flooding in
areas, though no flooding occurred as a result of heavy naiotal,
at least 4,000 homes were flooded in Jefferson County. Within
JCDDSE the event caused no flood related property damages, mag
due to recently completed mitigation efforts.

August 25, 2017
(DR 4332)

TROPICAL STORM HARVEY- Widespread and longuration
rainfall produced a storm total rainfall over 40 inches across a la
portion of the county. The highest rainfall totals in Jefferson Cou
were 60.58 inches 1.5 mile southwest of Nederland and 60.54 in
1.3 mile north of Groves. This reseit in over 64,000 homes being
flooded. The hardest hit areas were Port Arthur, Groves, Bevil O
Hanshire, Fann#, China, and northeast Beaumont. Several
refineries in theCounty also received floodwaters and were offling
for an extended period. City drcounty infrastructure was also
damaged with water pumps and treatment plants being inundate
Record crests were observed along Pine Island and the lower N
5 deaths were reported by flooding.

44



Date & Disaster (DR) Nature of Event

TROPICAL STORM IMELDA- The remnants of Imelda drifted
slowly across the interior sections of Southeast Texas during thg
18th. A very heavy band of rain dumped over 30 inches of rain ir
12-hourperiod which created extensive flooding across Jefferson
County. The maximum storrotal was 44.29 inches near Farnet
The first report of flooding was from the Jefferson County Sheriff]
Department with major street flooding in the city of Beaumont an
October 4, 2019 water was entering several homes. Due to the intense rate at wh
(DR 4466) the rain fell floaing depth was worse than Harvey at some locati
Over 5100 homes were flooded. Numerdugh-waterrescues were
conductedhroughouthe County. Three people drowned in Jefferg
County during the event, 2 men ran off the roadway and into a d
in different events. Per a family press release, the other man wa
struck by lightning, but fell in the flood waters and drowned whilg
attempting to save a horse. Drowning was considered the prima
cause of death.

HURRICANE LAURA - Mandatory evacuation. Storm surge floog
Sabine Pass and backed up area waterways including the Nechg
River, Hillebrandt Bayou, and Taylor Bayou. Numerous trees an
power lines blown down across Port Arthur, Port Neches, Beaun
Nederland, and Groves.dres and businesses were damaged by
fallen trees, lines, angbles. Over 60 percent of th@ahty was
without power during the peak of the storm. Five people died
(indirect deaths) from carbon monoxide poisoning including threq
Port Arthur from a geerator running in an enclosed area. Anothel
persons were injured and treated for carbon monoxide poisoning
(indirect injuries). Wind gusts ranged from 55 to 90 mph across {
county. Storm surge reached 3.97 MHHW at Texas Point near S
Pass.

The first in a series of Arctic Cold Fronts arrived during the 12th
pushing tide levels down along the coast, however the subfreezi
temperatures and winter weather did not arrive until the 14th. Th
event on the 14th begamh many places as a light glaze of freezing
rain, but quickly changed over to sleet or snow. Another round o
winter weather occurred on th&th; however this round was mainly
freezing rain. The long duration event set many records in the ar
and rivaledhe historic freezes of the region. The event was likely
longest and coldest since December 1989. Interior sections of
Southeast Texas saw lows in the single digits andtedds were
recorded at the coast during the coldest niglgezing rain moved
into the region during the early morning of the 17th. Ice
accumulations of up to one tenth of an inch occurred coating the
already in place sleet and snow from the event just 2 days prior.
also created more hazardous driving conditions.

August 26, 2020
(DR 4572)

February 1119, 2021
(DR 4582)
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Losses Dudo Major Disasters

The U.S. has sustained 308 weather and clime@éteddisasters since 198AIthough no

definitive record exists of all public and private losses due to disasters in JCDD6, estimates of
the total public and private costs of natural hdgdahroughout th&).S.where overall
damages/costs reached or exceeded $1 billion (including CPI adjustment tis202iable

The total cost of these 308 events exceeds $2.085 trillid2021 (as of October 8), there have
been 18 weather/climatesdister events with losses exceeding $1 billion each to affect the

United States. These events included 1 drought event, 2 flooding events, 9 severe storm events, 4

tropical cyclone events, 1 wildfire event, and 1 winter storm event. Overall, these egelfttr

in the deaths of 538 people and had significant economic effects on the areas impacted. The
1980 2020 annual average is 7.1 events (@#lusted); the annual average for the most recent 5
years (20162020) is 16.2 events (CRdjusted). Theillustration (FigureJ) belowdepicts the
timing and location of these disasters.

Figure J 2021 Disasters and bcations

Eastern Winter Storm @

U.S. 2021 Billion-Dollar Weather and Climate Disasters

Western Drought Central Severe Weather Central Severe Weather

and Heatwave July 8-11 June 24-26 North Central
2021- ongoing Severe Weather

August 10-13
Western Wildfires
Summer-Fall 2021 N

0 e Ohio Valley Hail Storms
California Flooding ‘ June 17-18
and Severe Weather N\

January 24-29 ' Eastern Severe Weather
Northwest, Central, March 27-28

and Coldwave @ Southeast Tornadoes
February10-19 and Severe Weather
March 24-25

=)
Texas and Oklahoma @ 5 i _—\ ,
Severe Weather /—€ 6 Tropical Storm Fred

April 27-28 August 16-18

Texas Hail Storms ® Tropical Storm Elsa

119 Southern Tornadoes and July 7-9
Aok 1215 / Southeast Severe Weather
Hurricane Nicholas Louisiana May 24

@ September 14-18 Flooding @ Hurricane Ida

May 17-18  August 29-September 1

and clii di s that imp d the United States January-September 2021.

This map denotes the approximate location for each of the 18 separate billion-dollar

In most declared major disasters, the federal government reimburses at least 75% of the eligible

costs of cleanup and recovery and pogsibbre depending on the severity of the disaster. The
remaining percentage is covered by the state and affected local jurisdictions.

Jefferson County Drainad@istrict No. 6has experienced numerous disasters and has actively

applied for and administederarious grants over the yeafable3-7 is a list of grants that the
District has been awarded since the last version of the Plan:
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Table 3-7 JCDD6 Grants Since 2017

Grant
Grant Number/Year/Description Project Grant Award
DR 4332
Hurricane Harvey China D609 Phase | Drainage
HMGP 2017 Relief $ 125,026.00
DR 4332
Hurricane Harvey China D609 Phaskk Drainage
HMGP 2017 Relief $6,490,517.34
FMA 2018 Mclean Street Relief Project $4,040,580.00
Amelia Cutoff
FMA 2018 Diversion/Detention $4,246,000.00
FMA 2018 Elinor Street Drainage Project | $1,493,200.00
FMA 2018 Byrd Gully Relief Project $711,800.00
Flood Protection Grant Flood Early Warning Alert
TWDB 2018 System $145,389.00
Southern Nom€ommunity
FMA 2020 Flood Control Relief Project $2,286,770.00
Ditch 505 Community Flood
FMA 2020 Control Detention Project $13,517,678.00
Ditch 600 Community Flood
FMA 2020 Control East China $2,853,160.00
FIF 2021 Regional Watershed Study $8,500,000.00

Newly awarded grants since the last version of the flelnde (last three in italics have been
identified for further review as of drafting tifis update)
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Dam Failure
UPDATE FROM LAST PLAN

1 The hazard is included in this iteration.

1 The US Army Corp oEngineers (USACE) maintains a National Inventory of Dams
(NID) that provides public statements congegrisk fordams. The two dams upstream
from the District, Sam Rayburn and Town Bluff statements can be found in Appendix I.
In addition to the informon in Appendix I, the NID website has more information
available on these and other dams,
https://nid.usace.army.mil/ords/f?p=105:22:11169639962117::NO

Hazard Description

A dam failure is defined as systematic failurea@fam structure resulting in the uncontrolled
release of water, often resulting in floods that could exceed thgeiGlood plain boundaries.
A dam failure could cause mass fatalities and extensive strudaumeage if populated and/or
industrial areas are located near or downstream of the dam structure.

Dam Locations

There are two dams that are upstream of the plannindseedigure K)theSam Rayburn Dam
andthe Town Bluff Dam which if failed would flow down the Neches River along the east
boundary ofJlCDD6and the City of Beaumont. Theedams create Sam Rayburn Lalkel
Steinhagen Lake which are upstream fid@@DDG Below are the two dams in relation to the
City of Beaumont. The geographicaraffected by dam failure is considered limited.

Figure K SamRayburn and Town Bluff Dams
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https://nid.usace.army.mil/ords/f?p=105:22:11169639962117::NO

Previous Occurrences of Dam Failure
There are no recorded events or damages as a result of a breach or failure in thaldams i
planning aredo date.

Dam Failure Future Occurrence

Although Sam Rayburn Daand the Town Bluff Dameduce the risk of flooding to

downstream communities, tedans do not eliminate the risk of flooding. The most likely

scenario that could resuft downstream flooding are high volume releases from Sam Rayburn

Dam through the outlet works and uncontrolled spillway during high water events. These
surcharge operational releases occur when the reservoir's flood storage capacity is exceeded and
excessvater flows through the spillway. Sam Rayburn Dam is designed to reduce the peak
flooding levels downstream without risking the structural integrity of the ddigh volume

releases from the Sam Rayburn Dam would result in high flows from the TowrDBioiff The
probability of a future event is considered unlikely.

Magnitude/Extent of Dam Failure

The Sam Rayburn Reservoir and Dam encompasses 112,590 surface acres and contains nearly
2,900,000 acréeet of water and operates in conjunction with the T&huif Dam to provide

flood control to the Angelina and Neches River Basin System. Since both projects went into
operation, they have reduced damage caused by downstream flooding by more than an estimated
$2.3 Billion.

USACE completed a risk assessmentlovember 2016 and classified the risk associated with

Sam Rayburn Dam as moderate. This risk classification is primarily driven by the very low
probability for dam failure and the number of large populations at risk below Sam Rayburn Dam.
The potential fobreach of Sam Rayburn Dam was assessed to be related to three primary risks
associated with earthen embankment dams: 1) During an extreme flood event, erosion may occur
at the left abutment leading to eventual breach of the dam, 2) Erosion may ocagin theu

foundation near the old river channel leading to eventual breach of the dam, and 3) Erosion along
the interface of the powerhouse facility and main embankment during high reservoir elevations
could lead to eventual breach of the dam. In the renvetet ®f a dam breach the largest impacts
would be to the cities of Evadale, Beaumont, and Nederland, Texas.

The maximum probable extent is considered severe.

Dam Failure Impact

In terms of loss of life and property to residents located close to darexga downstream at a

lower elevated is most affected. Itis assumed that dam breaks happen at a time of maximum
capacity and the location of the release water would inundate a downstream area proportional to
the maximum capacity of the dam.

Dam Failure Vulnerability
There are approximately 25,000 people living and working in the area that would be impacted if
this portion of the floodwall fails during a major storm including a large portiomm{Arthur
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and smaller portions of Groves, Port Neches l[daderland. Damaged buildings, downed
utilities and lost property could all occur in the event of a failure.

While levees can help reduce the risk of flooding, they do not completely eliminate it. Levees
can and do deteriorate over time and must bataaied to retain their effectiveness. The direct
and indirect losses associated with levee failures include injury and loss of life, damage to
structures and infrastructure, agricultural losses, utility failure, and stress on community
resources
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Drought and Extreme Heat
UPDATE FROM LAST PLAN

1 Drought and extreme heat were ogtttin the last version of thisgm. The MPC decided

to profile these hazards because they have not yet been fully mitigated.

1
1
vulnerability.

Information on the Drought Impact Reporter (DIR) atide
Due to NCEI data limits for extreme heat, NOWData was used for impact and some

1 In addition, this section was formatted to explicitly address: Location, Previous
Occurrence, Future Occurrence (Probability), and Extent. Also explicdigssldare

Impact and vulnerability summary.

1 These two hazards were combined as extreme heat is one of the causes of drought.

Hazard Description

Drought is generally defined as a condition of climatic dryness severe enough to reduce soil
moisture and water supplies below the requirements necessary to sustainpfemmtnahimal,
and human life.In Texas, drought is often defined in terms of agtieal and hydrologic

drought:

1 Agricultural drought is considered a dry period of sufficient duration and intensity that
crop and animal agriculture are markedly affected.

1 Hydrologic drought is considered a lotegm condition of abnormally dry weather that

ultimately leads to the depletion of surface and ground water supplies. During hydrologic
drought, a significant reduction in flow of rivers, streams, and springsablaot

Texas is divided into ten climatic divisions that range from substantially heavy precipitation
through semarid to arid climates. Most of Texas is prone to periodic droughts of differing

degrees of severity.

Oamtlee Great Ameocan Desert df thee

state

southwestern United States. In every decade since recordation, Texas has fallen victim to one or

more serious droughts.

The 2018 Texas HMP Update defines extreme heat as a combination of very high temperatures
and, usally, exceptionally humid conditions. When persisting over a period of time, it is called

a heat wave. Extreme heat kills by pushing the human body beyond its limits. Under normal
conditions, the body's internal thermostat produces perspiration tipatrates and cools the
body. However, in extreme heat and high humidity, evaporatisiouwged,and the body must

work harder to maintain a normal temperature.

Temperatures that hover 10 degrees or more above the average high temperature for the region
ard last for several weeks are defined as extreme heat. Humid or muggy conditions, which add to
the discomfort of high temperatures, occur when a "dome" of high atmospheric pressure traps
hazy, damp air near the ground. Excessively dry and hot conditionfexrgrerequisites for

dust storms.

Most heat disorders occur because the victim has been overexposed to heat ordveerimeker
themselves, considering age and physical condition. Other conditions that can promote and

exacerbate heaelated illnessemclude stagnant atmospheric conditions and poor air quality.
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Location-Drought and Extreme Heat

Jefferson County is susceptible to all ranges of drought and extreme heat as defined by the
Palmer Drought Severity Index and the NWS Heat Index (see Ex&mte both cbughtand
extreme heabccur on regional scalall of the JCDD6 is equally at risk as it can occur anywhere
in the jurisdiction. The geographic area affected is considered extensive.

Previous Occurrence

According to theNational Centersar Environmental InformationNCEI) storm eventlatabase,
Jefferson County, including the planning area, has experienceddiengtor heat related

eventsn the period from 1996 to 202All sevenevents occurred between 1996 and 200@

database prades no records of drought or extreme heat events prior to 1996, although
presumably occurrences follow the same pattern and frequency as showNatiohal

Climatic Data CentemNCDC) the predecessor database to the NddEhbaseAlso note that the
drought events are listed by months. For example, if a drought lasts several continuous months, it
is listed in the database as separate events. If the continuous months are combined into single
events, the number of events is reduced from seven to fimesev@ble3-8 describes the

events. None of these events are associated with damages, injuries or deaths in Jefferson County.

Table 3-8 Drought and Extreme HeatEvents inJefferson County, 19671 2021
(Source: NOAA/NCEI)

Location Date | Type [Dth|inj| PrD | CrD Description

Drought conditions continue across southe
Texas. Rainfall totals from Januathyough
May averaged 10 to 15 inches below norm
The main areas affected include farming ar
JEFFERSON fire protection. Crop damage across the en
(ZONE) 05/01/199¢Drought0 |0 |0.00K|0.00Klregion exceeded 1 million dollars.

Drought conditions began by miMay, as
southeast Texans had gone over six weeks
without any significant rainfall. By the end ¢
May, many locations had seen less than 0.
inches of rairfor the month. This was the st;
05/20/199¢ of a significant impact on agriculture and
JEFFERSONto forestry resources. This drought continued
(ZONE) 7/1/1998 |DroughtO |0 |0.00K|0.00K|June and July.

The month of February was one of the five
driest Februarys on record across southeay
Texas. Less than one inch of rain fell acros
the entire region. Thisvo-monthtotal of
January and February 2000 was second dr
JEFFERSON on record fothe Beaumont/Port Arthur areg
(ZONE) 02/01/200(Drought0 |0 |0.00K|0.00Kwith less than 2.5 inches of rainfall.
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https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5555871
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5555871
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5645729
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5645729
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5133407
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5133407

Location Date Type |Dthlinj| PrD | CrD Description
Record heat occurred in late August acrosg
southeasTexas. At the Southeast Texas
Regional Airport, the altime record high of
JEFFERSON 108 was tied on August 31st. Previously it |
(ZONE) 08/29/200(Heat |0 |0 |0.00K|0.00K|been achieved on July 14902
Record heat which began in late August 20
continued into the beginning of September
across southeast Texas. Thetiatle record
high temperature for the month of Septeml
JEFFERSON was set on the 4th at Beaumont/Port Arthu
(ZONE) 09/01/200(Heat |0 |0 |0.00K|0.00K|with ahigh of 105.
Totals: 0 |0 |0.00K|0.00K

Though the last reported event in theE@atabase is in 2000, since 2010, there has always

been a portion of Texas under drought conditions; in fact, Texas has been described as the land
of perpetual drought broken by the occasional disastrous flood. The worst drought conditions this
century todate took place in April 2011 and continued through February 2012. 100% of the state
was under drought conditions.

Future Occurrence

Based orsix eventof drought events with 26 years, a droughdr extreme heat eventcurs
approximately once everd33years on average ireffersonCounty and since droughasd
extreme heabccur at a regional levelCDD6can expect a drougbt extreme heatvent
approximately once everdy33years or 23%chance annuallyThe probability of future events
is consdered likely.

Magnitude/Extent

The U.S. Drought MonitoDrought Intensity Scale (Figure tlassifies drought by 5 categories,
DO through D4 with D4 being the most extreme drought conditidhg. maximum drought

extent experienced for JeffersGountyis a Category D3 drought as reporstthe U.S.

Drought Monitor was ir2011and 2012 FigureM). However, many surrounding areas
experienced a D4 drought, it is surmised that JCDD6 could experience a maximum D4 Drought.
The maximum probable extent tBéstrict can expect is considered moderdtegure N depicts

the current droughtonditions showing the area is not suffering from any drought conditions as
of October 26, 2021. Figufe represents the Palmer Modified Drought Index (PDMI) timeline
for Jdferson County showing the lead drought years in red. The PDMI tries to measure the
duration and intensity dbng-termdrought and Figure Bhows the NWS Heat Index in August
2000 Jefferson County hit 108 degrees temperature making the potential tof beeaevere.
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https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&eventType=%28Z%29+Excessive+Heat&eventType=%28Z%29+Heat&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=07&endDate_dd=31&endDate_yyyy=2021&county=JEFFERSON%3A245&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=48%2CTEXAS
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5169830
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5169830
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5174421
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5174421

Figure L US Drought Monitor Intensity Scale
(Source:US Drought Monitor)

Drought Classification

Palmer

Category | Description Possible Impacts ME:L‘:

Going into drought:

®  chort-term dryness slowing planting,
growth of erops or pastures
Coming out of drought:

®  come lingering water deficits
- pastures or crops not fully recovered

Some damage to crops, pastures
Streams, reservaoirs, or wells low,
some water shortages developing or
imminent

Voluntary water-use restrictions
requested

Crop or pasture losses likely

Water shortazes common
Water restrictions imposed

Major crop/pasture losses
Widespread water shortages or
restrictions

Exceptional and widespread
crop,/pasture losses
Shortages of water in reservoirs, -5.0 or less

streams, and wells creating water
BINErgENCies
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Figure -M Historical Drought Conditions 1 Jefferson County(SourceDrought.gov)

Historical Conditions for Jefferson County

2000 - Present (Weekly)  1895- Present (Monthly)  0-2017 (Yearly) Explore Historical Maps

The U.S. Drought Monitor (USDM) is a national map released every Thursday, showing parts of the U.S. that are in drought. The USDM relies
on drought experts to synthesize the best available data and work with local observers to interpret the information. The USDM also
incorporates ground truthing and information about how drought is affecting people, via a network of more than 450 observers across the
country, including state climatologists, National Weather Service staff, Extension agents, and hydrologists. Learn more.
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Figure N Current Drought Monitor for Jefferson County (October 26,
(SourceDrought.gov)

2021)

U.S. Drought Monitor: Current Drought

U.S. Drought Monitor Categories

DO - Abnormally Dry

D1 - Moderate Drought
. D2 - Severe Drought
. D3 - Extreme Drought
. D4 - Exceptional Drought

Source(s): NDMC, NOAA, USDA
Last Updated - 10/26/21

JCDD6

56



Figure O Palmer Modified Drought Index i Jefferson County (2000" 2017)
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Palmer Modified Drought Index

The National Weather Service (NWS) maintains a Heat Index which x@pisie information

on perceived heat and dangers of exposure considering the relationship between air temperature

and relative humidity.

Figure PT NWS Heat Index
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Impact

The Drought | mpact Reporter (DIR) is the nati.i
impacts. The database contains information from multiple federal agencies including the U.S.
Department of Agriculture Risk Management Agency, the National Oceagidtanospheric
Administration TRACS program and Sectoral Applications Research Program. The DIR reports

on County level but sinagrought impacts on a regional level, it can be surmised that the same
impacts were experienced in JCDD6. FigQrdescribeshe number of impacts reported by

category with plants and wildlife, agriculture; relief, response and restrictions and fire being

reported (see the report below).

In addition to the impacts reflected in the DIR, drought impacts were greatest on major
population centers, prompting water conservation and reduction measures over an extended
period. The Texas Agricultural Extension Service projected a $4 billion statewide economic loss
as a result of the 1996 drought. In the Southeast Texas area, deonagjesfextended drought

in 2011 reached record proportions as many crops were completely lost and large numbers of
animals were sold because of insufficient grazing. In the Southeast Texas region, property
damage was estimated at $10 million and agrcaliosses were estimated at $100 million.
Specific numbers foa3CDD6are not available.

Figure Q Drought Impact Report for JeffersonCounty, Texas

JCDD6

=]
Monterrey "r\’\osa

Torreén
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Impacts | Jefferson County, TX
1-1-2016 - 11-1-2021

County Impacts
Category
& Agriculture

@rFire

¢ Plants & wildlife

Q Relief, Response & Restrictions
& Society & Public Health

& Water Supply & Quality
[Report Source
E&|Media

The NWS also posts the impact of lermged exposure to Extreme Heat as seen in Figure R.
Figure R Likelihood of Heat Disorders from Prolonged Exposure to High Temperatures
Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity
Caution [C] Extreme Caution B Danger I Extreme Danger
Heat 4

Index
80°F -

lassification Effect on the body

Caution 90°F Fatigue possible with prolonged exposure and/or physical activity

Extreme 90°F - Heat stroke, heat cramps, or heat exhaustion possible with
Caution 103°F prolonged exposure and/or physical activity

Vulnerability

Though the NCEI reports six drought and extreme heate&@bD& s mi ssi ons and
jurisdictional authority being explicitly limited to activities related to controlling floods, they

only have the authority to mitigate the effectslafught and extreme heant District owned

facilities and personnein extreme cases dfought or extreme heat, the District would need to

monitor and support grass stabilization in all maintained ditches. During extreme heat events,

District personnelvill need to limit time outside and any persornwlo have lost power or are
unsafearedbe t o st ay slelter wihibhes aid¢orsditianed chastplenty of water and

backup power. The overall significance of drought and extreme heat in the planning area is
considered medium, but the Districtds vulner a
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FLOOD

UPDATE FROM LAST PLAN

A Events since 216 were updated andeescribed

A In addition, this section was formatted to explicitly address: Location, Previous
Occurrence, Future Occurrence (Probability), and Extent. Also explicitly addressed are
Impact and vlnerability summary.

Hazard Description Flood

When rainfall runoff collects in rivers, creeks, and streams and exceeds the capacity of channels,
floodwaters overflow onto adjacent lands. Floods result from rain events, whether short and
intense oprolonged and less intensén recent years, most flooding #€DD6has been

associated with storms that originate as hurricanes and tropical storms that subsequently move
inland.

Floods have been and continue to be the most frequent, destructive, andatastlyhazard

facing the State of Texas. Ni nety percent of
associated with floods. Records indicate that the streams drd@PIQ6planning aredave

flooded throughout th€ountyd s  h i Most ecelly, sincethe last version of thelgn,

JCDD6has leen impactetty 11flood eventsincluding Hurricane Harvey which is described

below.

Location - Flood

The location of the 1% (16¢@ear) and 0.2% (50@ear) annual chance event floodplains for
Jefferson @unty Drainagéistrict No. 6areshown in Figure$ andT. These are the locations
within the planning area that aaegreatest risk of flooding. There dré,618NFIP policies in
forcethroughout theCounty The geographic area affected is considered extensive.
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Figure S1 Jefferson County DrainageDistrict No. 6 FEMA Flood Zone Overlay 1%
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Figure T 1 Jefferson County DrainageDistrict No. 6 FEMA Flood Zone Overlay 1% and
.02%

[ ovs-Limits
DD7-Limits

Jefferson County Boundary
["] 100-Yr Floodplain
| | [3500-Yr Floodplain
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Previous Occurrences

TheNCEI Storm Events Database only lists flood events fron61@®resent. Th&lCEI

indicates thafefferson Counthasexperienced®5 flood events between 1996 and2200f this
total, since the last planning effort was underyZgyflood events have oarred in the County,

11 of which occurred in the planning ard&roperty damages for these events totaled just over
$3,325Billion. The NCElreportedl0 deaths andneinjury from the85flood events. Thé&l

flood events that have occurredthe Distrct since the last planning effort was under way are
listed below.

Table 3-9 Flood Events inJefferson County DrainageDistrict No. 6 201771 2021
(Source: NOAANCEI)

Location

Date

Type

Dth

Inj

Property
Damage*

Event Description

ELIZABETH

6/4/2017

Flash
Flood

The Jefferson County Sheriff's Department
reported street flooding in Beaumont including
along Brooks Road.

GILLBURG

6/27/2017

Flash
Flood

$10,000.00

Heavy rain produced street flooding around
Beaumont. Pictures and video were also gent
of flooded Porter and Brooklyn Streets.

Jefferson
County

8/27/2017

Flash
Flood

$3,000,000,000.0

Hurricane Harvey Widespread and long
duration rainfall produced a storm total rainfal
over 40 inches across a large portion of the
county. Thehighest rainfall totals in Jefferson
County were 60.58 inches 1.5 mile southwest
Nederland and 60.54 inches 1.3 mile north of
Groves. This resulted in over 64,000 homes
being flooded. The hardest hit areas were Por
Arthur, Groves, Bevil Oaks, Hashire, Fannet,
China, and northeast Beaumont. Several
refineries in the county also received floodwat
and were offline for an extended period. City
and county infrastructure was also damaged \
water pumps and treatment plants being
inundated. Record cresivere observed along
Pine Island and the lower Neches. 5 deaths w
reported by flooding.

GROVES

1/27/2018

Flash
Flood

$1,000,000.0¢

An incoming short wave provided ample lift of
very moist air mass to produce several hours
rainfall overJefferson County. 8 to 12 inches @
rain fell which caused flooding. A strong cold
front then pushed through the area with north
winds pushing the tides out for a few days.

BEAUMONT

6/18/2018

Flash
Flood

$5,000.00

Underpasses flooded along MLK Blwdth at
least one car stalled during the heavy rain eve
where near 8 inches fell.

AMELIA

9/3/2018

Flash
Flood

$0.00

Numerous roads were closed in Beaumont,
Groves, and Port Arthur due to flooding
including underpasses which had up to 5 feet
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Location

Date

Type

Dth

Inj

Property
Damage*

Event Description

water. Photos also indicated water levels
approached some structures. Rainfall reports
from JCDD6 recorded 4 to 8 inches, however
radar estimates indicated some areas irCttye
may have received around 9 inches during the
morning.

CENTRAL
HGTS

11/7/2018

Flash
Flood

$10,000.00

Multiple streets were flooded during the storm
with some impassable. At least 1 vehicle was
stalled on Taft AVE. this stormlso causa
nearbytornadoand hail

BEAUMONT

5/10/2019

Flash
Flood

$0.00

Water flooded portionsef MLK Jr Parkway
impassable near Lamar. Underpasses were
flooding on the roadway.

HAMSHIRE

9/18/2019

Flash
Flood

$300,000,000.0(

The remnants of Imelda drifted slowly across
interior sections of Southeast Texas during th
18th. A very heavy band of rain dumped over
inches of rain in 42-hourperiod which created
extensive flooding across Jefferson County. T|
maximum stormdtal was 44.29 inches near
Fannet. The first report of flooding was from
the Jefferson County Sheriff's Department wit
major street flooding in the city of Beaumont
and water was entering several homes. Due t
the intense rate at which the rain fell fttiog
depth was worse than Harvey at some locatio
Over 5100 homes were flooded. Numerbigg+
waterrescues were conductétroughouthe
county. Three people drowned in Jefferson
County during the event, 2 men ran off the
roadway and into a ditch in @i#frent events. Per
a family press release, the other man was stry
by lightning, but fell in the flood waters and
drowned while attempting to save a horse.
Drowning was considered the primary cause (
death.

PINE CREST

5/14/2020

Flash
Flood

$75,000.00

Multiple roads in Beaumont were flooded and
closed. Some vehicles in a car dealership wer
flooded and water approached several homes
businesses. A home rain gauge in the area
recorded 5.72 inches during the event.

CHEEK

5/17/2021

Flash
Flood

$5,000,000.0¢

A slow-movingthunderstorm produced 10 to 1
inches of rain over the Hampshir€annett area
which flooded numerous homes, businesses,
vehicles, and streets.

$3,306,100,000.0

*Damage estimates farertain events ar€ountywidepr the larger local area andre not specific tdCDD6, but the
entire aea affected from those floods.
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Future Probability

Jefferson County Drainad@istrict No. 6has experiencetll flood evens betweer2017and

2021. 11 events reported ovéryears suggests a flood ocsumore than once pgear on

average, though frequently, it is limited to street flooding and costs confined to debris removal.
This probability follows the same pattern as prior years, with 85 evettits {Dounty (fewer

within District limits) over a 25/ear period, the District can expect at least one flood event each
year. The future probability is considered highly likely.

Flood Magnitude/Extent

Flood severity is measured in various ways, includiegdency, depth, velocity, duration and
contamination, among others.J&DDE characterizing the severity of the flood hazard depends
on what part of th®istrictis being considered, but generally speaking the issues relate to how
often floods occur. Flmds are and continue to be the most frequent, destructive, and costly
natural hazard facindefferson County Drainadgistrict No. 6

Flash flood almost alwaysesultfrom rains associated withurricanes and tropical storms. The
planning arealso exgrienceshe second greatest frequency of thunderstorms in the United
Statesand is conducivéo frequentheavy rainfalli which typically results imn annual rainfall
of over 50 inches. The flooding problems in District are considered severe in soateas. The
flat terrain, clay soils and impervious surfaces found in this area contribute to the flood problem.
In the planning aredhere are4,618active flood insurance policies, many of which sit within
the floodplain. Flooding can occur during angnth of the year idCDDg however, the
greatest likelihood of the occurrence is rsigmmer to early winter. Midummer flooding

(July, August, and September) is most likely to result from tropical storm and hurricane
development. Flooding in the fatl early winter (October, November and December) usually
results from stationary weak cold fronts.

JCDD6has been actively pursuing projects to reduce the severity of flooding in thélzeea.
are 86rain gaugs throughout the Distri¢hat are monitor for water levels and rainfall totals
see Figure U for their locations.

The maximum probable extent of a future flood is considered extreme.
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Figure U JCDD6 Rain Gauges
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These gauges show real time data including water levelin increment, watéemperature, location
and picturesThecharts below show the water level and rain fall total for two gauges during the
periodbefore and after Hurricane Harvey.

Table 3-10 Flood Water Elevation at St. 1000 Black Creek @ State Highway 326
Source: Jefferon County DrainageDistrict No. 6 Website

B 21 August. 2017 - 31 August, 2017

56.00

W5t 1000 Black Creek @ State Highway 326 (48308) **Water Level (1)
54.00

52,00
5000
48.00

46.00

4400

4200
Aug 21, 2017 Aug 23, 2077 Aug 25, 2017 Aug 27, 2077 Aug 29,2017 Aug 31,2017
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
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Table 3-11 Rainfall Total for the Legacy St 1000 Gauge
Source: Jefferson County DrainageDistrict No. 6 Website

i 24 August, 2017 - 31 August, 2017
@ Markers [l IELENL] | + Hourly ~ :

Rain Increment (in)

2.00

WX Legacy St. 1000 1000) * Rain Increment (1000)

1.00

L b Ml e,

Aug 24, 2017 Aug 25, 2077 Aug 26, 2017 Aug 27, 2017 Aug 28, 2017 Aug 29. 2017 Aug 30. 2017 Aug 512077

00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00

As noted bythe above figureHurricane Harveylropped huge amounts of rain in a shpatiod
of time. Manynearbygauges show similar datd his information can be retrieved for any day,
event or time period after the gauges were installed.

Impact
The following describes the inventory counts for buildingdafierson County Drainad@istrict
No. 6as reported by the Jefferson County Appraisal District.

Table 3-12 Structures within Jefferson County DrainageDistrict No. 6

Type Number of Structures
Single Family Homes 43,602
Multi-family Homes 701
Total Residential 44,303
CommerciaBuildings 3,688
Infrastructure and Utility Buildings | 2,053
District Owned Buildings 7
District Owned other facilities* 8

* Non-four wall infrastructure that is insured.

Flood insurance policies and claims information can be used to identify buildinggped
floodplains (where lenders require insurance) and where flooding has occurred (where owners
are sufficiently concerned that they purchase flood insurance even if not required). This
characterization of flood risk is described below.

Data providd by FEMA indicate that as @ctober 202114,618federal flood insurance
policies were ifforce. Some of those 14,618 are within unincorporated Jefferson County,
therefore some of those may not be within the District boundafieese insurance policare
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administered by the National Flood Insurance Program (NAiPaddition to number of
policies, FEMA defines properties based on the number of claims and then classifie$ lieem.
definitions are

FEMA defines Repetitive Loss (RL) as any propertyaltthas two or more flood insurance
claims of at least $1,000 withintanyearperiod. There are 1,33BRepetitive LosgRL)

structures Included in the total repetitive loss number are Severe Repétitss{SRL)

properties FEMA defines SRLincludessingle or multifamily residential properties covered by
the National Flood Insurance Program (NFIP) insurance policy that meet the following criteria:

a. Properties that have incurred fleoglated damage for which four or more separate
claims payments hauseen made, with the amount of each claim (including building and
contents payments) exceeding $5,000, and with the cumulative amount of sueh md s
payments exceeding $20,000; or

b. Properties for which at least two separate claims payments (building pgayongr) have
been made under such coverage, with the cumulative amount of such claims exceeding
the market value of the building.

In both instances at least two of the claims must have been within 10 years of each other and
claims made within 10 days oheh other are counted as a single claim.

297 of the 1,333are Severe Repetitive LOESRL) structures irlCDDG Of the total RL
propertiesl,333properties953are insured and thug8.5percent areotinsured. 224 of the
297 Severe Repetitive Loss gtitures are currently insured and thus, approxima#§percent
are not insured as illustrated below.

Repetitive Loss RL) Severe Repetitive RL less SRL
(includes SRL) Loss (subset of RL)

Total 1,333 297 1,036
Insured 953 224 729
Non-Insured 380 74 306

NFIP Repetitive Loss(RL) Properties

In recent years, FEMA has focused consideratiémaon on the Repetitive Loss (see definition

above) subset of insured buildinfsE MAG6 s dat ab as properttegeas RL pfopeetiss 1, 0 3
in JCDD6(SRL properties are broken out and analyzed separatdilg) nimber includes

properties with active flood insurance policies as well as those with inactive policies. Note that

the RL properties below do not daanbadeude t hose
Collectively, they had received claim payments of @282 million (includes payments for

building damage and contents damage).

As of October2021, repetitive loss statistics for areas witdl@DD6showedl, 036 Repetitive
Lossproperties. Of thisotal, 989 were categorized as residential properties and 47 were non
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residential. Table3-13 summarizes the RL Statistics for Jefferson County Draibagfeict No.
6 (SRL properties are broken out and analyzed separately).

Table 3-13 RL Statistics for Jefferson County DrainageDistrict No. 6 (Source: FEMA,

2021)
Properties Building Contents Total # of Average
Payments Payments claims
1,036 $119,133,267 $42,942,198 $162,075,465| 2,424 | $66,862

Flood Risk to Residential Repetitive Loss Properties
Table3-14 provides a summary of residential repetitive flood insurance claims for individual
streets wititenhomes or more on the RL List in JCDD6. The building, contents, and total claims
data has been combined for streets that include more than etiéveposs property. Address

data about individual sites is omitted for privacy reasons. The table shows tha?teeidential
repetitive loss properties received claim payments o2@nllion (includes payments for

building damage and contents dayen

Table 3-14 Summary of Residential NFIP Repetitive Loss Statistics)CDD6, TX

Street Name Prolstla_rties ol:‘llgrati)rirs Total Paid Avel;r:)g/)r?];:?im
FhxAAAKK 18 44 $339,600(building | $7,718
(apartments) payments only)

AR 15 30 $4,002,976 $133,433
— 13 26 $2,593,050 $99,732
TSR 12 32 $1,675,474 $52,359
— 12 26 $2,750,761 $105,799
TSR 11 25 $1,940,953 $77,638
SRR 11 22 $2,345,171 $106,599
e 10 23 $2,748,495 $119,500
R 10 23 $2,177,613 $94,679
AR 10 21 $2,213,283 $105,394
AR 10 23 $884,163 $38,442
Grand Total 132 295 $23,671,539 $80,243
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The above table shows those streets with 10 or more RL properties. There are another 591 RL
properties in the district 084 streets each with two to nine properties per street totaling over
$100 Million in paid claims. JCDDBas an extensive history of repetitive loss flood claims, so

it is possible to perform a relatively simple statistical risk assessment using average@ses

and a present value coefficient calculation to project losses over a planning horizon. Residential
flood risk is calculated by a simple methodology that uses the FEMA default pvesent
coefficients from the benefitost analysis software rdoles. To perform this calculation, the
repetitive loss data were reviewed to determine an approximate period over which the claims
occurred. This method should not be used for risk assessments for individual properties because
of the generalizations thate used, but the method is appropriate for larger numbers of
properties and policies that are spread over an entire jurisdiction. It is presumed that more
accurate figures would be somewhat higher because the underlying statistics are for properties
thathad flood insurance, were flooded, and had paid claims. There are nearly always some
properties in a jurisdiction that are flooded in big events, and do not have flood insurance (or did
not make claims) and are thus not represented in the sample.

Most ofthe flood claims in this query occurred between 1979 a@d, 20period o#2 years.

Table3-15 summarizes the projected 198ar risk to all RL and SRL properties. Based on a

100-year horizon and a present value coefficient of 14.27 (the coefficieb®@oyears using the
mandatory Office of Management and Budget (OMB) discount rate of 7.0 percent), the projected
flood risk to these properties is shown at the bottom of the feBMA guidance defines net
present value as T Raurdtikanaefcounted into the faturenffortthe gat i o
duration of the project useful life) and then discounted usingan®MBt ab |l i shed di sco
Takingthe historical losses oP#84,212,39&xperienced over 42-year periodderived

annualized losses a$8,814,580 To determine the net present value of annualized losses of
$5,814,58ver aonehundredyearhorizon,the 100year net value coefficieis used te

14.27. The calculated net present value d6,8%4,580annual loss over the next 100 years is
$82,974,056

The difference between $244,212,397.18 experienced o\&yaa4 period and a projected
$82,974,056 over the next 100 years, is that the latter is a net present value caltiutatisin.

be understod that individuals can obtain and cancel flood insurance policies, and the flood

hazard depends on many variables, including the weather, so this projection is simply an estimate
of potential damages. Therefore, if not mitigated, the net present vglugexfted flood risk

over a 106year timeframe i$82,974,056While it is an estimate, it offers a useful metric that

can be used in assessing the potential cost effectiveness of mitigation actions.
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Table 3-15/ Projected 100year Flood Risk inJCDD6 to Severe Repetitive Loss and
Repetitive Loss Properties (Source: FEMA NFIP queryOctober 2021)

Data Value
Period in years 42
Number of claims 3,511
Average claims per year 83.6
Total value of claims $244,212,397.11
Average value of claims pgear $5,814,580.88
Projected risk, 10Gyear horizon $82,974,0561L6

Table3-16 shows the above risk to just residential Repetitive Loss Properties. There have been
2,319 claims in the 4fear period, for an average number of 55.2 claims per year.

Table 3-167 Projected 100-year Flood Risk inJCDD6 to Residential Repetitive Loss Areas
(Source: FEMA NFIP query October 2021)

Data Value
Period in years 42
Number of claims 2,319
Average claims per year 55.2
Total value of claims $153,868,278.0(
Average value of claims per year $3,663,530.43
Projected risk, 100year horizon $52,278,579.24

Non-Residential Repetitive Loss Properties

As noted earlier, as of October 2021, JCDD6 had 47residential repetitive loss properties in
the NFIP database. Tablel3 provides a summary of neasidential repetitive loss claims for
nine individual streets in JCDD6 wittvo or morenonresidentihRL properties. Similar to the
residential repetitive loss data, address data about individual sites is omitted for reasons of

privacy.

71



Table 3-171 Projected 100year Flood Risk, NonResidential Repetitive Loss Properties in
JCDDG6 (Source: FEMA NFIP query October 2021)

Street Name Claims Properties Total(;:)laims Avg:)g/];;:?im
fesiekehokaioled 9 4 $1,979,680.9¢ $219,964.55
ook 9 4 $1,011,502.5] $112,389.11
fsiekebokaioked 6 3  $977,441.69 $162,906.95
Hokkekkok 4 2 $365,571.97 $91,392.99
fsiekebokaioled 4 2 $246,350.62 $61,587.66
Hokkekkok 4 2 $134,125.7¢ $33,531.45
fsiekebokaioled 4 2 $125,341.55 $31,335.39
fsiekekokaiald 4 2 $106,969.47 $26,742.37
Hokkekkok 4 2 $80,307.34 $20,076.84

Total 48 23 $5,027,292.8¢ $104,735.27|

The above table just shows those streets with multiplad®iresidentialproperties. There are

24 more nofresidential RL properties that are each on a different street. Those 24 properties
have claims totaling $3,179,895.0@.should be noted that soroéthe nonresidential

properties on this list may be at far greater flood risk than indicated, because there may have
been periods where the owner(s) did not carry flood insurance, with the result that these
properties may have been damaged, but there iscord of it in the NFIP. This type of analysis,
therefore, is not definitively conclusive. Absent the NFIP data, it would be, however, possible to
perform relatively simple engineering studies to better assess risks for properties with just a few
claims, but where historical data suggests an area may be vulnerable to additiorisd|Htext!

losses.

The information in this section should be used for planning purposes.enlgs the basis for
additional steps in risk assessment, and eventuallyréwharranted) targeted mitigation actions

to reduce the risk. For example, a property that has received a number of claim payments not
much higher than $1,000 would be considered an unlikely candidate for mitigation using public
funds. It may, however, Bn excellent candidate for damageluction actions taken by the
owner.

The same statistical risk assessment using average annual losses and a present value coefficient
calculation to project losses over a planning horizon can be used for thesienial
properties in Table-38.
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Table 31871 Projected 100year Flood Risk in JCDD6 to NonResidential Repetitive Loss
Areas (Source: FEMA NFIP queryOctober 2021

Data Value
Period in years 42
Number of claims 105
Average claims per year 2.5
Total valueof claims $8,207,188.23
Average value of claims per year $195,409.24
Projected risk, 100year horizon $2,788,489.84

NFIP SEVERE REPETITIVE LOSS PROPERTIES

In 2004 FEMA began to develop the Severe Repetitive Loss (SRL) Grant Program in an effort to
reduce or eliminate flood damages to residential properties that met certain minimum
requirements. FEMA initiated the program early in 2008. The SRL Grant Program has since
been included in the FMA Grant Program, with SRL properties being a top priaritRL

propertyis defined on page 68RL properties are a subset of the RL list, but were not included

in the analyses above. As©@ttober 2021JCDD6 had97 properties on the SRL list220f

those are insure@06 of which are residential 8inon-residential.

Table 319 provides loss estimates for SRL properties in JCDD6 summarized at the street level,
as calculated by FEMA and the NFIP.

Table 3-19 Projected 100year Flood Risk, Streets with >3 SRL Propertiesin JCDD6
(Source: FEMA/NFIP, Query October 2021)

Street Name | Properties | Claims Total Claims ($) Average Claim
Payment

o 11 35 $1.836,405.7¢ $52.468.74
e 8 41 $2,010,885.0¢ $49.045.08
o 7 41 $2.559,135.5( $62.417.94
— 7 17 $2,451026.25|  $144,188.60
e 6 21 $2.329.738.47  $110,939.93
s 5 24 $1,753,574.2 $73.065.59
o 5 27 $1,528,250.5¢ $56.601.87
*kkkkkkkkk 5 10 $1’128’660.8z $112’866-08
*kkkkkkkkk 5 33 $961134021 $29113152
4 9 $1,277,232.8/  $141,914.76
*kkkkkkkkk 4 15 $658’750'55 $43'916'70

67 279 $18,495,000.2%  $ 66,290.32

The above table shows those streets with four or more SRL properties. There are another 123
SRL properties in thBistrict on 55 streets each with two or three properties per street totaling
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over $36 Million in paid claims. The remaining 10 properties are on streets without other SRLs.
Table 320 summarizes the projected 1@€ar flood risk to SRL areas.

It should be oted that some of the properties on this list may be at far greater flood risk than
indicated, because there ntagvebeen periods where the owner(s) did not carry flood
insurance, with the result that they may have been damaged but there is no récaditdofyipe

of analysis is not totally conclusive. It would be possible to perform relatively simple
engineering studies to better assess risks for properties with just a few claims, but where data
suggests that sites may be vulnerable to additionad-flelated losses.

The information in this section should be used for planning purposes.enlgs the basis for
additional steps in risk assessment, and eventually (where warranted) targeted mitigation actions
to reduce the risk.

Table 3-20i Projected 100year Flood Risk in JCDD6 to Severe Repetitive Loss Areas
(Source: FEMA NFIP query October 202)

Data Value
Period in years 42
Number of claims 722
Average claims per year 17.19
Total value of claims $57,464,761.8]
Averagevalue of claims per year $1,368,208.62
Projected risk, 100year horizon $19,524,336.94

FLOOD RISKS i PUBLIC BUILDINGS
JCDD6 owns one complex that include seven buildings and eight other facilities/infrastructure

on Walden Road (Figure V). These buildings are not located in the Special Flood Hazard Area
and have never experienced flooding.
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Figure V1 JCDD6 Owned Facilities
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Public Schools. The Beaumont Independent School District (BISD) owns all of the areas 32
public schools. A review of the FIRM indicates none of these are in the mapped floodplain. As
part of the 202plan update, the FIRM maps were again reviewed arifietethat none of the

32 schools within the BISD are located within the floodplain.

FLOOD RISKS T DISTRICT ASSETS

Aside from District facilities, JCDD6 also owns other assets such as tractors, bulldozers, dump
trucks, excavators and many other vehittgaling t0$22,892,359n insured value Those

vehicles are mainly stored on District property, far from the floodplain. However, some of these
vehicles are often in use and at various project sites that may sit in pftowlarea. JCDD6
closely mamitors the weather and takes proactive steps, when possible, to move vulnerable
equipment to higher ground when equipment is being operated or staged in@dioedrea.

FLOOD RISKS i ROADS

Nationwide, flooded roads pose the greatest threat tog@éophg floods. Most of the more

than 200 people who die in floods each year are lost when they try to drive across flooded roads.
Driving into water is the number one weathelated cause of death in Central Texas.
Statewidepetween 1960 and 1996% of floodrelated deaths were vehiglelated.

As illustrated in Figure W, flood hazards for cars vary with both velocity and depth of
floodwaters. Many cars will float in less than 24 inches of water.-rRaging water can

quickly wash cars off theoad or wash out a low section of road.

Figure W i Flood Hazard Chart for Cars (Source: Downstream Hazard Classification
Guidelines)
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Although most roads in the area are unlikely to have deep emfashg water during flood
conditions up to the levef the 100year flood, many are still known to flood regularly. Within
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the City of Beaumont and Jefferson County there are approximately 1,165 miles of roads (750
miles within the City, and 415 within the County).

The Texas Department of Transportat{@XDOT) maintains the freeways that run through the
City and County. These major roadways include the following

Cardinal

[-10

Easex Freeway

College (90) (from 1-10 to the west)

Fannett Rd (from Cardinal to the west)

Martin Luther King (from 410 tothe south)

= =4 4 4 A -

Due to the extensive and common road flooding in JCDD6, it would be nearly impossible to
generate a list of floe@rone roads. Due to this reason, the City and Cauotyitor roads and
respond accordingly. The City will close roads as wetl@se major underpasses where water
tends to get much deeper. This is accomplislyedaiting until the water is deep enough to
warrant the closure. There are water depth signs at these major undeapdssssct lowest
lying roads have graduated watkspth monitors

When building new State roads or upgrading ex
floodplain and floodway requirements to evaluate the impact of new and replacement structures.

The City and County consider floodplain and floodwapagts in its planning and design for

area roads. Within the City of Beaumont, dev
and other aspects of road designs in order for the City to accept ownership. Replacing roads and
bridges damaged or washewdt by floods costs millions of dollars each year. If the damage is

caused by a Presidentialfieclared disaster, FEMA may pay up to 75% of the repair or

replacement costs, with the remaining 25% covered by the State and local governments. The full
costsof a damaging event that is not declared a major disaster must be borne by the State and

local communities.

TXDOT inspects State bridges for structural integrity and to determine if erosion is a risk.
Where erosion has been identified, stabilizati@asures have been put into place.
Roads and drainage structures in the area have sustained limited erosion damage due to flooding.
Damage has occurred to two bridges in area, the bridge on Phelan, and the Bridge on Longhorn
Rd. Staff interviews resultad the following characterizations of past road flooding:
1 Most roads in the area are designed to carry water and, therefore, flood even in small
events.

1 The worst street flooding tends to be on feeder roads.

FLOOD RISKS 7 LOCAL DRAINAGE

Many areas andreets experience accumulations of rainfall that are slow to drain away, which
may cause disruption of normal traffic, soil erosion, and water quality problems. Local drainage
problems contribute to the frequency of flooding, increase ditch maintenastsganad are

perceived to adversely affect the quality of life in some neighborhoods.
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Many areas prone to shallow, |l ocal drainage f
Flood Insurance Rate Maps. One measure of the magnitude of this problemusntber of

flood insurance policies #force on buildings that are outside of the mapped floodplain. Local
drainage flooding throughout some subdivisions in JCDD6 is a problem, even during frequent
rainstorms. It is a concern because access for emgrgenaces (fire, emergency medical) can

be limited. While the depth of water generally is relatively shallow, a number of homes have

been flooded repetitively and are identified by FEMA as repetitive loss properties.

When buil ding new state roads or upgrading ex
floodplain and floodway requirements to evaluate the impact of new and replacement structures.
Thelocal Cities and Countgimilarly considers floodplain and floodway paicts in its planning

and design for roads. D e v € b drarage @rderrauasdtothes at i s f
aspects of road designs in order fomtite accept ownership. Specific to reducing flood risks,

the low chord of any new bridges mbgt at leasbne footabove the Base Flood Elevation.

Replacing roads and bridges damaged or washed out by floods costs millions of dollars each
year. If the damage is caused by a Presidentigbtjared disaster, FEMA historically
reimbursego 75% of tke repair or replacement costs, with the remaining 25% covered by the
state and local governments. The full costs of a damaging event that is not declared a major
disaster must be borne by the state and local communities.

TxDOT inspects state bridgesery two years for structural integrity and to determine if erosion
is a risk. Where erosion has been identified, stabilization measures have been put into place.

Vulnerability

Properties identified as Repetitiess (RL), or Severe Repetitive Lo$SRL) properties are
considered vulnerabilities due to the fact that they are documented structures that are repeatedly
impacted by flooding hazards. This data is especially important due to the fact that this data
may, at times, identify structures thaffeufrom localized flooding outside of the designated

Special Flood Hazard Area. As mentioned above, homeowners livingan 8RL properties

are vulnerable as well as critical infrastructure including buildings, facilities, roads and drainage
systemsOther properties that are not RL or SRL eawdl havesustairddamages from very

severe storms or unforeseen circumstances. The overall significance of flooding in the District is
considered high.

Jefferson County and Beaumont both have alert systentade fo notify residents of incoming
disasters.Figure Xillustrates the whereepetitiveloss properties for both residential and
commercial structureare in the District Figure Ydepicts where severe repetitive loss
properties for both residential @deommercial structures.
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Figure X T RL Structures in Jefferson County

Jetterson County Boundary
0 RL-Commercial

N @ RL-Residential
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Figure Y 1 SRL Structures in Jefferson County

Jefferson County Boundary
® SRL-Commercial

N ® SRL-Residential

0.0 mi 5.0 mi 100mi  15.0mi
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Hurricane and Tropical Storm

UPDATED FROM LAST PLAN
1 Events since 2107 were updated and described.
1 In addition, this section wdermatted to explicitly address: Location, Previous
Occurrence, Future Occurrence (Probability), and Extent. Also explicitly addressed are
Impact and vulnerability summary.

Hazard Description - Hurricane and Tropical Storm

A hurricane begins as a triopl depression with wind speeds below 39 mph. As it intensifies, it
may develop into a tropical storm, with further development producing a hurricane. Hurricane
winds blow in a large spiral around a relative calm center known as the "eye." The "eye", th
stormébs core, is an area of | ow barometric pr
storm may extend outward 10@00 miles in diameter. As a hurricane approaches, the skies

will begin todarken,and winds will grow in strength. As a hurrieganears land, it can bring

torrential rains, high winds, storm surges, and severe flooding. A single hurricane can persist for
more than 2 weeks over open waters and can run a path across the entire length of the Eastern
Seaboard. August and September@aak months during the hurricane season that extends from
June 1 through November 30.

Location

In JCDDS located within close proximity to the Gulf of Mexico, théstrict is exposed to risk

from hurricanesind tropical stormsDue to the widespreaffectsof hurricane and tropical
storms, the entire planning area is affected equailhce 1842hrough2021, there have beeg 3
Hurricanes and0 Tropical Storms within 50 nautical miles of Jefferson CouSigce the last
version of theplan, there hae been four hurricanes or tropical storms within 50 nautical miles of
Jefferson CountyrigureZ showsthe location offICDDS§ indicated by the red arrow, and the
paths of théour hurricanes and tropical storms that came wi8tirNauticalMiles of the

District since the last iteration of tipan (dotted black line). The geographic area affected by
hurricanes and tropical storms is considered extensive.
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PATCHIND STORMS SOSTED @Y

Figure Z Historical Hurricane/Tropical Storm Tracks 20172021
(Source: NOAA Historical Hurricane Tracks)
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Previous Occurrences

The NCEI Storm Events Database is limited to hurricane and tropical storm events from 1998 to
2021 so NOAAO6s Historical Hurricane Tracks wa
2021 there were 36 hurricanes andrpital storms within 50 miles of Jefferson County. The

37 events since 1950 are shown in the t824 below.

Table 3-21 Hurricanes and Tropical StormsJefferson County Drainage,1950- 2021

iSource: NOAA/NCEIi

Oct 04, 2020 to Oct

DELTA 2020 120 953 H4
11, 2020
Aug 20, 2020 to Au

LAURA 2020 130 937 H4
29, 2020
Sep 17, 2019 to Se

IMELDA 2019 40 1003 TS
19, 2019
Jul 10, 2019 to Jul

BARRY 2019 65 993 H1
16, 2019
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Aug 16, 201710 Sep

21,1983

HARVEY 2017 115 937 H4
02, 2017
Jun 19, 2017 to Jur]

CINDY 2017 50 991 TS
24, 2017
Sep 01, 2008 to Se

IKE 2008 125 935 H4
15, 2008
Aug 03, 2008 to Au

EDOUARD 2008 55 996 TS
06, 2008
Sep 12, 2007 to Se

HUMBERTO 2007 80 985 H1
14, 2007
Sep 182005 to Sep

RITA 2005 155 895 H5
26, 2005
Sep 02, 2004 to Se

IVAN 2004 145 910 H5
24, 2004
Aug 30, 2003 to Se

GRACE 2003 35 1007 TS
02, 2003
Jun 05, 2001 to Jun

ALLISON 2001 50 1000 TS
19, 2001
Jul 28, 1995 to Aug

DEAN 1995 40 999 TS
02, 1995
Oct12, 1989 to Oct

JERRY 1989 75 982 H1
16, 1989
Jul 30, 1989 to Aug

CHANTAL 1989 70 984 H1
03, 1989
Jun 24, 1989 to Jul

ALLISON 1989 45 999 TS
01, 1989
Aug 09, 1987 to Au

UNNAMED 1987 40 1007 TS
17, 1987
Jun 23, 1986 to Jur

BONNIE 1986 75 990 H1
28, 1986
Oct 26, 1985 to No

JUAN 1985 75 971 H1
01, 1985
Aug 12, 1985 to Au

DANNY 1985 80 987 H1
20, 1985
Aug 15, 1983 to Au

ALICIA 1983 100 962 H3
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Sep 09, 1982 to Se

CHRIS 1982 55 994 TS
12, 1982
Sep 04, 1980 to Se

DANIELLE 1980 50 1004 TS
07, 1980
Jul 15, 1979 to Jul

CLAUDETTE 1979 45 997 TS
29, 1979
Aug 26, 1978 to Au

DEBRA 1978 50 1000 TS
29, 1978
Aug 29, 1974 to Se

CARMEN 1974 130 928 H4
10, 1974
Sep 01, 1973 to Se

DELIA 1973 60 986 TS
07, 1973
Sep 05, 1971 to Se

EDITH 1971 140 943 H5
18, 1971
Sep 12, 1970 to Se

FELICE 1970 60 997 TS
17, 1970
Aug 05, 1964 to Au

ABBY 1964 60 1000 TS
08, 1964
Sep 16, 1963 to Se

CINDY 1963 55 996 TS
20, 1963
Jul 22, 1959 to Jul

DEBRA 1959 75 980 H1
27,1959
Aug 08, 1957 to Au

BERTHA 1957 55 998 TS
11, 1957
Jun 24, 1957 to Jur

AUDREY 1957 110 946 H3
29, 1957
Aug 25, 1955 to Au

UNNAMED 1955 45 1004 TS
28, 1955
Jul 27, 1954 to Jul

BARBARA 1954 50 999 TS
30, 1954

Recent Significant Historic Events
Tropical Storm Allison (06/06/2001i 06/09/2001)(Nearly 500 Jefferson County/City of

Beaumont policy holders filed flood claims resulting in over $12 M in payments). Tropical
Storm Allison produced flooding throughout Southeast Texas, Louisiana, and across the eastern
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United States. Damages were estidaat $5 Billion and prompted a Presidential disaster
declaration for 30 counties in Texas.

Hurricane Rita (09/18/2005i 09/26/2005) Hurricane Rita made landfall just east of the
TexasLouisiana border. Along theoastof Jefferson County, storm susgyeear 10 feet occurred

near Sabine Pass, where over 90 percent of the homes were severely damaged or destroyed. The
storm surge backed up the Sabitieer andflooded a small section of downtown Orange with

around four to five feet of storm surge. Higmas estimated at over 100 mph snapped and

uprooting trees, and damaged over 125,000 homes and businesses.

Hurricane lke (09/12/2008i 09/13/2008)1ke delivered a 17500t storm surge on Jefferson
Countydés coast al pl ai n aincties df ram,gependingamwherdie r e
the County it was measured. The surge caused
coastal areas, though no flooding occurred as a result of heavy rain. In total, at least 4,000 homes
were flooded in Jefferson @oty. WithinJCDDE the event caused no flood related property
damages, mainly due to recently completed mitigation efforts.

Tropical Storm Harvey (08/25/2017 08/30/2017)Harvey made landfall as a category 4
Hurricane near Rockport, Texas on the evgrmihAugust 25. The storm then weakened and
slowed, looping back and tracking over SE Texas. Slow moving Tropical Storm Harvey
produced torrential rains and catastrophic floodinggffersonCounty, causing an estimated $2
Billion in damages. Severalrmadoes touched down. Major to record flooding occurred along

the Brazos and San Bernard Rivasswell as the Neches River and Pine Island Baytaavy

rainfall in Jefferson County set records wittwa-day maximum total of 35.7 inches and a four

day maximum total of 48.8 inches. Flooding was especially severe in South Beaumont as well as
Bevil Oaks. Over 4,500 homes were flooded within JCDD6. During Harvey, the District had 4
vehicles flooded. The vehidevere not located at the JCDD6 facility when they flooded. There
was also damage to a dozer and excavator also located at a job site. Also, a conex at a job site
with some supplies stored in it were damaged.

The only damage at the JCDD6 office wagate motor that was damaged due to rising water at
the entrance gate.

Tropical Storm Imelda (09/18/19)i The remnants of Imelda drifted slowly across the interior
sections of Southeast Texas during the 18th. A very heavy band of rain dumped over 30 inches
of rain in al2-hourperiod which created extensive flooding across Jefferson County. The
maximum storm total was 44.29 inches near Fanmbe first report of flooding was from the
Jefferson County Sheriff's Department with major street flooding inith@f Beaumont and

water was entering several homes. Due to the intense rate at which the rain fell flooding depth
was worse than Harvey at some locations. OyE¥(bhomesind businessasere flooded.
Numeroushigh-waterrescues were conductdadoughou the county. Three people drowned in
Jefferson County during the event, 2 men ran off the roadway and into a ditch in different events.
Per a family press release, the other man was struck by lightning, but fell in the flood waters and
drowned while attepting to save a horse. Drowning was considered the primary cause of death.
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Future Probability

Because the effects of hurricanes and tropical storms are regional in nature, the events that
impacted Jefferson County are assumed to have impicten6 as wd. JCDD6 has

experienced 76 hurricane and tropical storm events between 1842 and 2021. With 76 events
reported over 179 years, a hurricane or tropical storm occurs approximately every two and a half
years on average. Therefore, there is a 42% chanceusfieane or tropical storm event

affecting the planning area in any given year. The future occurrence is considered highly likely.

Magnitude/Extent

Tables3-22 identify the criteria for each stage @évelopmentThe Saffi¥ySimpson Hurricane
Scale(Table 3-23) is used to classify storms by numbered categories. Hurricanes are classified
as Categories 1 through 5 based entkal pressure, wind speethd damage potentialefferson
County Drainag@®istrict No. 6¢can expect to experience a storm ranging from a tropical
depression to a category 5 hurricane in the planning area. The maximum probable extent is
considered extreme.

Table 3-22 Classification of Tropical Cyclones

Stage of Development Criteria
Tropical Depression (development) Maximum sustained surface wind speed is < 3
mph
Tropical Storm Maximum sustained wind speed ranges 39
<74 mph
Hurricane Maximum sustained surface wind speed 74
mph+
Tropical Depression (dissipation) Decaying stages of ayclone in which
maximum sustained surface wind speed has
dropped below 39 mph

Table 3-23 Saffir/Simpson Hurricane Scale

Storm Central Pressure  Sustained Winds Potential Damage
Category
1 > 980 mbar 74- 95 mph Minimal
2 9651 979 mbar 96- 110 mph Moderate
3 94571 964 mbar 1117 130 mph Extensive
4 92071 944 mbar 1317 155 mph Extreme
5 < 920 mbar > 155 mph Catastrophic

Hurricane and Tropical Storm Impact

In JCDDG hurricanes as severe as Catedgoimave been experienced in the planning area. The
type of impacts that can be expected are hurribare winds which drive rain intbuildings
causing water damage, downed trelefyrisblocked roads, disabled power linesof and

mobile home damage. urticanes and tropical storms also bringherains which have caused
nearby creeks to exceed their capacity, inundatinguh®undingarea. Theistrict can expect
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to see tropical storms and hurricanes as severe as Cabegrging extreme and even
caastrophic damage in some cases.

Vulnerability

JCDD&® s miasdgurisdictional authority being explicitly limited to activities related to
controlling floods, they only have the authority to mitigate the effect of hurricanes and tropical
stormwindson District owned facilities and personnelCDD6built a 3,000 sg. ft. tornado and
hurricane shelter built to house District Staff during a tornado or hurricane event, in accordance
with FEMA 361- Design and Construction Guidance for Community Sheltd&DD6also

installed hurricane shutters on their administrative building and their engineering building.

Hurricane and tropical storm events have a very long warning time, so when an event is expected
to hit, all employees will be evacuated other thsseatial personnel. That essential personal

can easily stay within the hurricane shelter throughout the duration of an event. Even though
District facilities and personnel are not vulnerable to hurricanes, based on our analysis, other
District assets suchs tractors, bulldozers, dump trucks, excavators and many other vehicles
totaling t0$22,892,359n insured value, may still have some risk of being damaged by

hurricanes either while in storage or on project sites. However, the size and number e$ vehicl
owned by the District make trying to protect all of them from hurricanes infea3i¥D6

closely monitors the weather and takes proactive steps, when possible, to move vulnerable
equipment to higher ground when equipment is being operated or stagéabih pronearea.

Severe hurricanes and tropical storms have flooded thousands of homes, closed and damaged
many roads throughout the District and damagistrict buildings and equipment in the past.
Several different areas within the District remaause for concern among District, City and
County officials. Flooded roads and debris accumulation from downed trees and damaged
structures can impede emergency responders and hinder their timely response to calls for
assistance. Additionally, utilitynterruption can occur from downed power lines causing an
interruption in service to residents and critical infrastructure. This could degrade critical services
and reduce or eliminate the ability of critical infrastructure to meet demand for service. The
District works to keep ditches unimpeded and frequently applies for and administers grants to
better control and reduce flooding within the District. When a hurricatm®pical stormis

expected to impact therea, Jefferson County and Beaumont have warsystems in place to

notify residents. The overall significance of hurricanes and tropical storms in the District is
considered high.
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Severe Thunderstorm High Wind
UPDATED FROM LAST PLAN

1 Events since 2B were updated and described.

1 In addition, thissection was formatted to explicitly address: Location, Previous
Occurrence, Future Occurrence (Probability), and Extent. Also explicitly addressed are
Impact and vulnerability summary.

Hazard Description

Thunderstorms are the 4products of atmospherinstability, which promotes vigorous rising of

warm air. A typical thunderstorm may cover an area three miles wide. The National Weather
Service (NWS) considers a thunderstorm fisever
more in diameter,rovinds of 58 miles per hour (50 Knots) or more. Structural wind damage

may imply the occurrence of a severe thunderstorm. Thunderstorms/High winds affect the entire
planning area.

Location - Severe Thunderstorm High Wind
Jefferson County is listed aeBignated Catastrophe Areathe Texas Department of
Insurance. The map below shoivh eSdi8ond Gust Design Wind Speed
Department of Insuran@ecording to the 2018 IBCThis map is used to design buildings to
withstand reasonablynéicipated winds in order to minimize property damaghbe below figure
shows the8-second gust wind speeds at 3&afiove ground for Exposure C Category, based on
linear interpolation between contours. Wind speeds are interpolated in accordance With the
Standard. Wind speeds correspond to approximately a 7% probability of exceedance in 50 years
(annual exceedance probability = 0.00143, MRI = 700 yelng) blue marker shows the City of
Beaumont. The District sits within the 12249 and the geogphic area affected is considered
extensive.

Figure AA- 3-Second Gust Design Wind Speed
(Source: 2018 IBC Design Wind Speed for Risk Category Il Buildings
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Wind Details

Wind Speed
10-year MRI
25-year MRI
50-year MRI

100-year MRI

Figure AA (continued)

136 Ymph

76 Vmph

89 Vmph

102 Ymph

112 Vmph

Value provided is 3-second gust wind speeds at 33 ft above ground for

Exposure C Category, based on linear interpolation between contours. Wind

speeds are interpolated in accordance with the 7-16 Standard. Wind speeds

correspond to approximately a 7% probability of exceedance in 50 years
(annual exceedance probability = 0.00143, MRI = 700 years).

Site iz in a hurricane-prone region as defined in ASCE/SEl 7-16 Section 26.2

Glazed openings need not be protected against wind-borne debris.

Data Source

ASCE/SEl 7-16, Fig. 26.5-1B and Figs. CC.2-1-CC.2-4, and Section 26.5.2

Previous Occurrences
The NCEI Storm Events Database only categorizes Thunderstorm events prior to 1993 by
County, however, it has narratives and location maps describing the impacts of those events. The
NCEIl indicates that between 1993 and 2021 there were 47 High Wind evéngsaperty
damage that impacted Jefferson County Drairiaigeict No. 6 For thesevents, the NCEI
database reported no fatalities or injuries and a total of $2,563,000 in damageS8:24ble
summarizes the 10 events that have occurred in the Dsstrea the last version of this Plan.

(Source: NOAA/NCEI)

Table 3-24 Severe Thunderstorm High Wind Events within JCDD6 2017 2021

Location Date Type Mag Damage

BEAUMONT 12/19/2020 mgderstorm 50 kts.
$20,000.00

AMELIA 8/5/2020 \'I/'Jliggderstorm Fé(()3 kts.
$15,000.00

5/28/2020 TWhiﬁgderstorm E(é kts.
$4,000.00

Thunderstorm 60kts.

GUFFEY 5/9/2019| |\ EG

$1,000,000.00
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https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=934452
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=917136
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=895783
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=828503

Location Date Type Mag Damage

BEVIL OAKS 4r7/2019| g hunderstorm 50 kts.

$10,000.00
JEFFERSON | 39ks.
N 12/26/2018| Strong Wind
ZONE ’ EG | $5,000.00
GUFEEY 4/14/2018 \'I/'ngderstorm g%kts.

$400,000.00
(BPT)BEAUMONT- Thunderstorm 50 kts.
PTART 612412017} \ying EG

$10,000.00
AMELIA 3/29/2017 wamgderstorm Z%kts.

$8,000.00
PINE CREST 2/20/2017| | nunderstor) 50 kis.

$10,000.00

$1,482,000.00

Most of these events with property damagggorted caused downed trees and, in some cases,
downed powerlines. Only two events since the last version of the Plan caused over $25,000 in
damage. Those events are described below:

4/14/2018" At Lamar University, strong winds uplifted and peeled batdrge portion of the
University Police station and toppled several large trees. A glass wall and several windows were
also blown in. On Oregon Ave, the exterior brick wall of an apartment building collapsed. Max
estimated wind gusts were between 105 Aol MPH.Damage is estimated at $400,000.

5/9/2019i A dock crane was blown over into the Neches Ship Channel. A large salvage crane
also broke loose.

Though neither of these events impacted District facilities or assets, these events were within the
District.

Future Probability

Jefferson County Drainad®istrict No. 6has experienced 10 high wind events between 2017

and 2021, causing an estimated $1.482 million in property damage. Similarly, since 1993, there
have been 47 events. Calculations involving 10 events reported over 5 years, and 47 events
reported over 29 y@s suggest a high wind event can be expected every year on average. Though
a high wind event does not happen every year, some years contain neuiipieand the

District should expect to see high wind events in any given year. Future probabiligidezed

highly likely.
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https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=820485
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=796552
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=796552
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=749036
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=708287
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=708287
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=688066
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=680771

Magnitude/Extent

The most widely accepted descriptive wind scale is the Beaufort Wind Scale shown iB-Table
25. The table below described the force of the storm and the wind speed, classification and
appearance that is assoeith each wind force. In the planning area JCDD6 can expect to
experience wind events ranging from light winds to hurricane force wiilngsmaximum
probable extent is considered extreme.

Force Wind

(Knots)

Table 3-25 Beaufort Wind Scale(Source: NOAA)

WMO

Classification

Appearance of Wind Effects

On the Water

On Land

0 Less Calm Sea surface smooth and Calm, smoke rises
than 1 mirror-like vertically
1 13 Light Air Scaly ripples, no foam crests Smoke drift indicates
wind direction, still
wind vanes
2 |46 Light Breeze | Small wavelets, crests glassy Wind felt on face, leave
no breaking rustle, vanes begin to
move
3 | 710 Gentle Breeze Large wavelets, crests begin Leaves and small twigs
to break, scattered whitecap! constantly moving, light
flags extended
4 |11-16 | Moderate Small waves 4 ft. becoming| Dust, leaves, and loose
Breeze longer, numerous whitecaps| paperlifted; small tree
branches move
5 | 17-21 | Fresh Breeze| Moderate waves-8 ft. taking | Small trees in leaf begir
longer form, many whitecaps to sway
some spray
6 | 22-27 | Strong Breez¢ Larger waves 83 ft., Larger tree branches
whitecaps common, more | moving, whistling in
spray wires
7 | 2833 | Near Gale Sea heaps up, waves-18 ft., | Whole treesnoving,
white foam streaks off resistance felt walking
breakers against wind
8 3440 |Gale Moderately high (185 ft.) Twigs breaking off trees
waves of greater length, edg generally impedes
of crests begin to break into | progress
spindrift, foam blown in
streaks
9 | 41-47 | Strong Gale | High waves (232 ft.), sea | Slight structural damage
begins to roll, dense streaks| occurs, slate blows off
foam, spray may reduce roofs
visibility
10 | 4855 | Storm Very high waves (2911 ft.) Seldom experienced on
with overhanging crests, sea land, trees broken or
white with densely blown
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Force Wind WMO Appearance of Wind Effects

(Knots) = Classification On the Water On Land
foam,heavy rolling, lowered | uprooted, "considerable
visibility structural damage"

11 5663 | Violent Storm| Exceptionally high (352 ft.)
waves, foam patches cover
sea, visibility more reduced
12 | 64+ Hurricane Air filled with foam, waves
over 45 ft., sea completely
white with driving spray,
visibility greatly reduced

Impact

In JCDDG6, though there are extreme events, most wind damage has been limited to downed

trees, debriblocked roads, and disabled poweebBrwith the occasional roof and mobile home

damage. Jefferson County Draindgjstrict No. 6has experienced several severe thunderstorms

and high winds up to 50 Knots and one event measured at 96 Knots. Similar events could affect
JCDDE6 in the future. The type of impacts that can be expected are associated with the
magnitudes from the Beaufoi nd Scal e, which i ndicate stor ms
windo extent, involving trees being broken or
damage. The maximum probable extent is considered extreme.

Vulnerability

According to the NCEI, tre have been 22 severe thunderstorm and high wind events with

winds over 50 Knots within JCDD6. JCDB& mi ssi ons and jurisdictio
explicitly limited to activities related to controlling floods, they only have the authority to

mitigate the effects of severe thunderstorms and high wind on District owned facilities and
personnel.JCDD6built a 3,000 sq. ft. tornado and hurricane shelter built to house District Staff
during a tornado or other high wind event, in accordance with FEMA B@&sign and

Construction Guidance for Community Shelte}d€DD6also installed hurricane shutters on

their administrative buildingheir engineering buildingandtheir shelter building Between

these three buildings, all District staff can remain insidé safe during a severe thunderstorm or
high wind eventThe District also plans togpiodically perform engineering and structural

surveys orJCDD6facilities (e.g.,command and control facilities) to ensure that they are

sufficiently protected from eft#s of hazardddigh wind can also down trees and limbs which

can block ditches or damage equipment and in certain storms, exacerbate flooding. The District
monitors equipment and clears ditches as soon as possible to prevent or reduce further damages
in these events. tBer District assets such as tractors, bulldozers, dump trucks, excavators and
many other vehicles totaling $22,892,359n insured value, may have some risk of being

damaged by severe thunderstorms and high winds either while in stoi@yeroject sites.

However, the size and number of vehicles owned by the District make trying to protect all of
them from severe thunderstorms and high winds infeasible. The overall significance of high

wind events is considered high.
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Tornadoes
UPDATE FROM LAST PLAN

1 Events since 216 were updated andescribed

1 In addition, this section was formatted to explicitly address: Location, Previous
Occurrence, Future Occurrence (Probability), and Extent. Also explicitly addegss
Impact and vulnebility summary.

Hazard Description

The National Weather Service defines a tornado as a violently rotating column of air in contact
with the ground and extending from the base of a thunderstorm. Tornadoes can form any time of
the year; but the seasongrkatest activity extends from March to August.

Location - Tornadoes

FigureBB illustratesthe frequency of tornado strikes in Texas per 1,000 square miles, the arrow
denotes the approximate location of JCDDG6, which falls within the zoneSdohadoes in a

1,000 square mile per the NOAA Prediction Center Map. While tornadoes can oaoyr in a

month in Texas and at all hours of the day or night, they occur with greatest frequency during the
late spring and early summer months, during late afternoon and early evening hours. There is
some potential for the full range of tornadoes (from0BB EF5) to impact most areas of Texas,
including JCDD6, although events at the lesser end of the scale are much more likely. Northern
Texas is most vulnerable, but the area around JCDD6 experiences considerable activity. The
tornado hazard affects the enfalanning area approximately equally. All structures in the

District are vulnerable to the effects of tornadoes (particularly tornadoes at the more intense end
of the Enhanced Fujita scale). Howewvdghly engineeredommercial (and other nen
residential)structures are typically less vulnerable to the effects of tornadoes than are residential
structures, with some exceptions. The geographic area affected from tornadoes is considered
limited.
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Figure BB - Tornado Activity in Texas
(Source: NOAAT Storm Prediction Center)

NOAA 300 Miles
Tornado
Zones

County boundaries
Tornado Zones
[ 11  Less than 1 Tornado per 1000 sq miles

2 1 to 5 Tornados per 1000 sq miles
3 6 tol0 Tornados per 1000 sq miles

| 4 11 to 15 Tornados per 1000 sq miles
- 5 15 Tornados per 1000 sq miles

Previous Occurrences

The NCEI Storm Events Database only categorizes tornado events prior to 1993 by County,
however, it has narratives and location maps describing the impacts of those events. The NCEI
indicates that between 195902021, Jefferson County experienced 104 tornados, however
some were reported multiple times in the database or multiple tornadoes occurred as a part of the
same storm. However, looking at the narratives, there were 28 tornado events that impacted
Jeffer®n County Drainag®istrict No. 6 For these events, the NCEI database repoxed
fatalitiesand 2 injuriesand a total 0$27,902,500 in damages. Two tornadoes occurred in the
planning area since that last version of the Plan, but neither caused agedeaable3-26
summarizes the 11 tornadoes that have occurred in Jefferson County DExBtegeNo. §

causing at least $50,000 in damage.
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Table 3-26 Tornadoes wthin Jefferson County DrainageDistrict No. 6, 1950- 2019

iSource: NOAA/NCEIi

JEFFERSON
CO.*

10/28/1974

F2

0

$ 250,000.00

Tornadotouched down destroying servig
station and injuring three persons with
flying debris. Some damage to roofs an
sheds in the area.

JEFFERSON
CO.*

10/22/1979

F2

$2,500,000.00

Roofs of some 65 commercial storage
bins were removed. Skimmed ground
level though a residential areal®@
homes were damaged.

JEFFERSON
CO.*

9/5/1980

F1

$ 250,000.00

No description available

JEFFERSON
CO.*

4/23/1981

F2

$ 250,000.00

No description available

JEFFERSON
CO.*

1/31/1983

F3

$2,500,000.00

No description available

NOME

1/1/1999

F3

$ 500,000.00

A strong tornado that developed in
Liberty County moved into western
Jefferson County, destroying several rig
dryers, two mobile homes, and a brick
house. Five people were injured in the
mobile homes and brick house. Two
people received broken necks arles
injuries after they were ejected from ong
of the mobile homes. This tornado was
strongest southwest dfome andvas
weakening as it passed through Nome.
least 20 homes received minor damage
such as shingles blown off, and many
trees were blown down

BEAUMONT

10/13/2001

F1

$ 1,000,000.00

A tornado touched down near Cardinal
Drive and damage several warehouses
and businesses, before hitting a school

gym.

BEAUMONT

11/18/2003

FO

$ 100,000.00

A small tornado touched down briefly in
Beaumont, damaging the overhead doo
of a business and several cars in the
parking lot.

CHINA

10/16/2006

F1

$ 300,000.00

A tornado destroyed 5 mobile homes ar
damaged an additional 20 homes just e
of China. Trees and power lines were
blown down.
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GILLBURG Mall before reaching Highway 69.

An EF1 Tornado touched down just weg
of theK o h Ddpartment Store in the
Parkdale Mall area. The tornado struck
theK o h ltedrgg off part of its roof and
collapsing the front entrance. The torna
continued to the northeast and crossed
8/18/2009| EF1 0| 10| $20,000,000.00 | Walmart parking lot, flipping over four
vehicles and damaging dozens of other
Further to the northeast, the tornado
struck Parkdale Mgldamaging the roofs
of several department stores. The torna|
lifted in the east parking lot of Parkdale

NOME reported.

A low-end EF1 tornado struck the easte
part of Nomeln total, a RedCross survey
found up to 30 homes suffered some

degree of damage, and of those 2 were
6/9/2010| EF1 0| O] $ 100,000.00 | considered destroyed and 3 had major
damage. Dozens of trees and power lin
were blown down all along the path in &
different directions. No injuries were

Totals: 0| 21| $27,750,000.00

*Events prior to 1993 are matched fravarratives and locationdound in the historical Storm
Data Publication

The NCEI database is nobmplete butontinues to add more information which makes the

historic events reported for just Jefferson County Draifzgeict No. 6more accurate. There

was one other event in 1962 that is shown to have six injuries near the City of Beaumont and no
property damge, but no description is available.

Future Probability

Jefferson County Drainad@istrict No. 6has experienced 28 tornadoes between 1959 and 2021,
causing an estimated $27,902,500 in property damage. These 28 tornado events were assessed
as 13 FO and HFtornadoes, with nine assessed as F1 and EF1s, four assessed as an F2 and two
assessed as F3s. Calculations based on 28 events reported over 62 years suggest Jefferson
County Drainag®istrict No. 6experiences a tornado event approximately every 212 yea

average, though less than half are considered severe. Therefore, there is a 45% chance of a
tornado event and a 17.7% chance of a severe tornado event in any given year. The probability of
future events is considered likely.

Magnitude/Extent

Tornadodamage severity is measured by the Enhanced Fujita Tornado Sc&8edlelr The

Enhanced Fujita Scale assigns numerical values based on wind speed and categorizes tornadoes
from zero to five representing increasing degrees of damage. Tornadoestedetodirger

vortex formations, and therefore often form in convective cells such as thunderstorms or in the
right forward quadrant of urricane or tropical storm, far from the hurricane eye. Tai2é

96



describes the categories for the Enhanced Fijitaado Scale. JCDD6 can expect to
experience a tornado ranging from EFO to EF5 in the planning area, though the most severe
event the District has experienced is an F3. The maximum probable extent is considered severe.

Table 3-27- The Enhanced Fujita(EF) Scale

Enhanced Fujita (EF) Scale

Enhanced Fujita
Category

Wind Speed (mph)

Potential Damage

EFO

65-85

Light damage.Peels surface off some roofs; some
damage to gutters or siding; branches broken off tre
shallowrooted trees pushed over.

EF1

86-110

Moderate damage Roofs severely stripped; mobile
homes overturned or badly damaged; loss of exteriq
doors; windows and other glass broken.

EF2

111-135

Considerable damageRoofs torn off wellconstructed
houses; foundations of frame homedtski mobile
homes completely destroyed; large trees snapped d
uprooted; lightobject missiles generated; cars lifted
ground.

EF3

136-165

Severe damageEntire stories of weltonstructed
houses destroyed; severe damage to large building
such as shopping malls; trains overturned; trees
debarked; heavy cars lifted off the ground and throv
structures with weak foundations blown away some
distance.

EF4

166-200

Devastating damageWell-constructed houses and
whole frame houses completely leveled; ¢arswn,
and small missiles generated.

EF5

>200

Incredible damage Strong frame houses leveled off
foundations and swept away; automotsieed missiles
fly through the air in excess of 100 m (109 yd.); kigh
rise buildings have significant structural deformatior
incredible phenomena will occur.

Impact

In JCDD6, mostwind damage has been limited to downed trees, blocked roads, and disabled
power lines with the occasional roof damage. Historically, Jefferson County Dréisiget
No. 6has experienced tornadoes limited to EHstrength. The type of impacts tikah be
expected are associated with those magnitudes frorEEEB@escribed below:
1 EFO-Light damage. Peels surface off some roofs; some damage to gutters or siding;
branches broken off trees; shalloaoted trees pushed over.
1 EF1-Moderate damage. Roofs severely stripped; mobile homes overturned or badly
damaged; loss of exterior doors; windows and other glass broken.
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1 EF2Considerable damage. Roofs torn off wadhstructed houses; foundations of frame
homes shifted; mobile haas completely destroyed; large trees snapped or uprooted;
light-object missiles generated; cars lifted off ground.

1 EF3Severe damage. Entire stories of walhstructed houses destroyed; severe damage
to large buildings such as shopping malls; trainstaveed; trees debarked; heavy cars
lifted off the ground and thrown; structures with weak foundations blown away some
distance.

Vulnerability

According to the NCEI, there have been 28 tornadoes within Jefferson County Diisizige

No. 6, including 13F0 and EFO tornadoes, with nine F1 and EF1s, four F2s and svdvieBile

and manufactured homes are the most susceptible to tornado damage as they can be easily
displaced or overturned in high winds. JCEBD& mi ssi on and jurisdicti ol
explicitly limited to activities related to controlling floods, they only have the authority to
mitigate the effects of severe thunderstorms and high wind on District owned facilities and
personnel.JCDD6built a 3,000 sq. ft. tornado and hurricane shditglt to house District Staff
during a tornado or other high wind event, in accordance with FEMA B&sign and

Construction Guidance for Community Shelte}d€DD6also installed hurricane shutters on

their administrative building and their engineeringlding. Between these three buildings, all
District staff can remain inside and safe duririgraadoeventif there is enough warninghe

District also plans togriodically perform engineering and structural surveyd@DD6facilities
(e.g.,commandand control facilities) to ensure that they are sufficiently protected from effects
of hazardsTornadoes also frequently down trees and limbs which can block ditches or damage
equipment and in certain storms, exacerbate flooding. The District monitopsremt and

clears ditches as soon as possible to prevent or reduce further damages in these theents. O
District assets such as tractors, bulldozers, dump trucks, excavators and many other vehicles
totaling t0$22,892,359n insured value, may have sermrisk of being damaged by severe
thunderstorms and high winds either while in storage or on project sites. However, the size and
number of vehicles owned by the District make trying to protect all of them from severe
thunderstorms and high winds infedsibThe overall significance of tornado events is

considered high.
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Severe Winter Weather
UPADATE FROM LAST PLAN
1 Events since 2Ibwere updated and desceih
1 In addition, this section was formatted to explicitly address: Location, Previous
Occurrence, Future Occurrence (Probability), and Extent. Also explicitly addegss
Impact and vulnerability summary.

Hazard Descriptioni Severe winter weather includes heavy snow and blizzards, sleet, ice storm
(or freezingrain), frost/freeze or a mof these. Severe winter weather can down trees, cause
widespread power outages, damage property, and cause fatalities and injuries. The effect of
severe winter storms on Texas is quite disruptive compared to other regions that normally
experience sevemginter weatherWinter storms can result in flooding, storm surgjesed

highways, blocked roads, downed power lines and hypothefxtigeme cold that often
accompanies severe winter storms can also be independent of a storm.

A heavy snowfall for thetate is an accumulation of four or more inches of snow inlaol®
period. This amount of snow accumulation usually occurs in the northern half@&taeand in
the higher elevations of West Texawdis rarein the District

Blizzards are the most pus of all winter storms, characterized by low temperatures and
strong winds in excess of 35 mph, bearing large amounts of blowing or drifting snow.
Blizzards take a terrible toll in livestock and people caught in the open. In Texas, bleazards
mostlikely to occur in the Panhandle and South Plains Regindsare rare in the District.

An ice storm occurs when rain falls out of the warm upper layers of the atmosphereditto a
and dry layer near the ground. The rain freezes on contact with thgroalti ancaccumulates
on exposed surfaces. Damage can occur with half an inch of rain freezneg®and utility
wires; the damage increases if there are high winds. Based on this, aveamgs categorized
an ice storm at half an inch.

Location

Although winter storms in Texas occur less frequently than they do further north, they occur
often enough to beonsidered a viable, seasonal threat. Texans are most familiar with four types
of winter storms: snowstormblizzards, cold waves and ice stormsJéfferson County
DrainageDistrict No. § Texas snowstorms, cold waves and ice storms are most common.
Generally, the winter storm season in Texas runs from late November-tdareti, although

severe winteweatherhas occurred as early as October and as late as May in some areas. Within
Jefferson County Drainad@istrict No. § the risk to people and property from winter weather
cannot be distinguished by area; the hazarddasonably predicted to have uniform lpability

of occurrence across the entestrict. All people andassets are considered to have the same
degree of exposur&igureCC shows the average annual snowfatals for the United States.

The map shows southeastern Texas receives less thamelgg of snow per yearhe

geographic area affected is considesigmhificant.
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Figure CC - United States Average Annual Snowfall Map

Average Annual Snowfall

-H va than 128 inches

42 to 128 inches

32 10 84 inches

81032 inchas
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Previous Occurrence

For Jefferson County as a whole theE@eports there have been three winter storm and ice

storm events between 1950 and 2021. Although the query results begin in 1950 the first reported

event is in 1997. For these three events, the NCEI database reporfathlitgeand10injuries

and a tothof $10,010,000 irdamages. One event occurred in the planning area since that last
version of the Plan. No damages were reported, but the 2021 event cause one de&i28rable
summarizes the three winter and ice storm events that have occurred sodeffeunty

DrainageDistrict No. 6

Table 3-28 Winter Storms and Ice Storms wthin Jefferson County1950- 2021

(Source: NOAA/NCEI

Location Date Type

Dth

Inj

PrD

Ice

1/12/1997 Storm

JEFFERSON
(ZONE)

10

10.000M

A record ice storm paralyzed southeag
Texas and southwest Louisiana. Arour
90,000 electric customers across
southeast Texas were without power f
up to six days. Emergency shelters we
opened for several nights due to the c
weather following the icetorm. More
trees and power lines were knocked
down in this ice storm than what came
down during Hurricane Bonnie in 1986
Hundreds of homes received minor
damage due to trees or tree limbs falli
on roofs. Several house fires were
directly or indirectlyrelated to the ice
storm, but fortunately there were only
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Location

Date

Type

Dth

Inj

PrD

injuries. Numerous traffic accidents
attributed to icy roads led to several
minor injuries. One death was indirect
attributed to the ice storm. Two men
were electrocuted on Tuesday, Janual
21st, while doing cleanup work for a
local electric company. On&8-yearold
man died, and a 19 year old man was
seriously injured in the accident.

JEFFERSON
(ZONE)

12/11/2008

Winter
Storm

0.00K

A cold upperlevellow pressure system
moved across Southeast Texas late o
December 10, 2008 into the morning
hours of December 11, 2008. As cold
aloft associated with this system
interacted with widespread rainfall
ongoing over the area, precipitation
began mixing wit sleet and snow, and
eventually changed over to all snow in
many locations. This rare snow event
lasted from 5 to 7 hours, with numeroy
reports of large snowflakes to the size
half dollars, along with a few reports o
thunder snowSnow totals rangefdlom a
trace or less across far northern areas
southeast Texas and along the coast,
over 5 inches in western Hardin and
Jefferson counties.

JEFFERSON
(ZONE)

2/14/2021

Winter
Storm

0.00K

Temperatures fell through the afternog
and evening across Jefferson County
showers developed. Rain turned to
freezing rain during the evening and
then quickly over to sleet. Light snow
mixed in by the end of the event.
Accumulations ranged from arouhdlf
an inch on the coast to near 2 inches
north of Beaumont. Bridges and
overpasses became iced and closed.
Most roads were hazardous 6Ayear
old man in Labelle died from
hypothermia due to exposure.

Totals:

10

10.010M
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Future Occurrence

Future probability is based in part on historical data. Given that there are only three recorded
events since 1996, the District can expect a winter storm or ice storm event once every 8.6 years
on average. There is about a 12% chance of the Districtierpmg a winter storm or ice storm

in any given year. The probability of future event is considikety.

Magnitude/Extent

Jefferson County Drainad@istrict No.®@ s subtropical c¢cli mate makes
However, the Gulf of Mexico provides the moisture source when a strong Arctic cold front

brings below freezing temperatures to southeastern Texas. When conditions are right, warmer
moistureladen air oveides the belowreezing temperatures near the surface and freezing rain

and sleet result, creating ice to accumulate. Using the Spétzyice Accumulation Index

(SPAI Index), Jefferson County DrainaDestrict No. 6planning area could expect to falithin

a 03 ice damage index range. The maximum probably extent is considered moderate.

Figure DD 1 SPAI Index

The Sperry-Piltz Ice Accumulation Index, or “SPIA Index” — Copyright, February, 2009

ICE * AVERAGE NWS

DAMAGE ICE AMOUNT DAMAGE AND IMPACT
INDEX (in inches) DESCRIPTIONS
*Revised-October, 2011

Minimal risk of damage to exposed utility systems;

<0.25
no alerts or advisories needed for crews, few outages.

Some isolated or localized utility interruptions are
possible, typically lasting only a few hours. Roads
0.25-0.50 and bridges may become slick and hazardous.

0.10-0.25

0.10-0.25 Scattered utility interruptions expected, typically
0.25—0.50 lasting 12 to 24 hours. Roads and travel conditions
0.50—0.75 may be extremely hazardous due to ice accumulation.

0.25-0.50 Prolonged & widespread utility interruptions
0.50-0.75 with extensive damage to main distribution
0.75-1.00 feeder lines & some high voltage transmission
1.00-1.50 lines/structures. Outages lasting 5 — 10 days.

Catastrophic damage to entire exposed utility
0.75-1.00 systems, including both distribution and
m transmission networks. Qutages could last

=15
An several weeks in some areas. Shelters needed.
y

(Categories of damage are based upon combinations of precipitation totals, temperatures and wind speeds/directions.)
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I mpact

Winter storms in Texas, although not as numerous or severe as in the northern States, do occur
and with sufficient severity to be a minor threat to people and property. Extreme cold
temperatures are generally minimal in the area, with effects mainlydinoiteumans, although
occasionally there may be relatively minor effects on infrastructure such as freezing pipes or
electrical grids. Winter storms may place any and all residents within the District at risk of injury
or death during any given occurrenBetring extreme weather conditions, elderly persons, small
children and infants and/or the chronically ill who do not have adequate heating in their homes
may become more vulnerable to injury or death. Many homes in the area have inadequate cold
weather goe protection, so are at a greater risk of freezing and bursting water pipes when the
outdoor temperature drops to 20°F. Jefferson County Draegyéct No. 6is in a climatic

region that is unlikely to experience snow depths sufficient to cause cagmifiroperty damage
such as collapsed roofs.

Vulnerability

According to the NCEI, there have been three winter storm and ice storm events @i

JCDD&® s mi ssions and jurisdictional authority

cortrolling floods, they only have the authority to mitigate the effects of winter storms and ice
storms on District owned facilities and personnELDD6facilities are built to withstand

freezing temperatures and protect District staff and property. ®tecdDalso plans to

periodically perform engineering and structural surveyd@nD6facilities (e.g.,command and
control facilities) to ensure that they are sufficiently protected from effects of hazards. Severe
winter weather can also down trees antbk which can block ditches or damage equipment and
in certain storms, exacerbate flooding. The District monitors equipment and clears ditches as
soon as possible to prevent or reduce further damages in these évents/erall significance

in the Distr c t is considered medi um, but t he Distri
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Analyze Risk

Once establishment of the hazard areas, extent, impact and probability are complete and
community assets identified, analysis can be conducted to identify wdrareunity specific
vulnerabilities and problem areas exist. In addition to this information, Community Assets were
also reviewed. Throughout this process,Dirict updatedritical infrastructure list to better
assess what, exactly, is at risk. Udihig information and the most recent experience of
Hurricanes/Tropical Storm$iarveyand ImeldatheDistrict ranked the hazards and developed
actions to mitigate those hazards.

Hazard rankings were based on the impact to assets and hazard analysds Wezaranked
using a high, medium, or low ranking, defined as follows:

Low Unlikely to occur in area and impact is negligible
Medium Likely to occur in area, with moderate impact
High Highly likely to occur in area and impact could cause significamabe

including fatalities

Summarize Vulnerability

Once establishment of the hazard areas, extent, impact and probability are complete and
community assets identified, analysis can be conducted to identify where community specific
vulnerabilities and problem areas exist. Using this information, the @isdriked the hazards
and developed actions to help mitigate those hazards. The ranking list is ii3-P&ble

Table 3-29 Hazard Ranking

Hazard Rank (HIGH MEDIUM LOW)
Hurricane/Tropical Storms High
Flood High
Tornado Medium
Thunderstorms/High Wind Medium
Dam Failure Medium
Drought/Extreme Heat Low
Severe Winter Weather/Winter Storm Low
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Section4i MITIGATION STRATEGY

Update from Last Plan

1 Removed detailed section of FEMA and State of Texas Goals

1 Updatedmitigation goal andncludedMitigation strategy

1 Provided the status of the actions in the approved 2016 plan. Tdg@rapactions were
placed into the current hazard mitigation table and rank reassessed.

1 Reformatted the Mitigation Action Table

Mitigation Strategy

As the State of Texas 2018
Hazard Mitigation plan
emphasized, hazard mitigation
planning pays off and having a
strategy and plan is key to that
success.

JCDD6has developed a range of
policies, programs and
procedures to serve as a
framework for its hazard
mitigation strategy, the lortgrm
blueprint for reducing the
potential losses identified in the
risk assessment. Strategies
include daily operations that
contribute to reducing the impact
of future hazards as well as
specific lazard mitigation
projects. The JCDD#itigation
planning strategy is to:

1 Develop and maintain a
comprehensig
understanding of risks in
its jurisdictional
responsibility

1 Develop and pursue
hazard mitigation funding
opportunities

= =4 =4

TEXAS IS THE NUMBERNE DISASTERSTATE IN TH
COUNTRY INVESTING IN HAZARD MIGATION IS
CRITICAL TO REDUCINGHE IMPACTS ORNATURALI
DISASTERSUCH AS HURRICANEIARVEY]
ACCORDING TO THHEPEW CHARITABLE TRUSTS\
2005,RESEARCH BY A GROUPF INDEPENDEN
EXPERTS FOUND THAT®R EVERY DOLAR INVESTE
IN ACTIONS TO REDUCBISASTER LOSSE$HH
NATION SAVES ABOU$4 IN FUTURE COSTSAN 2011
FEMA MITIGATION PRO®AMS HELPED COMMUNIES
IN U.S. BY PROVIDINGB252MILLION IN GRANTS F@&
FLOOD MITIGATION FEMAESTIMATES THAT TH
MITIGATION PROJECTSMPLEMENT FROM THA|
FUNDING WILL STAVE 6F APPROXIMATELYS502
MILLION IN POTENTIALFLOOD-RELATED LOSSE
DEVELOPMENT A SMART IMIGATION PLAN TO APLY
FORF E M AHMZARD MITIGATION GRNT PROGRAI
IS A BEST PRACTICE®R LONGTERM MITIGATION

STRATEG?)
State d Texas Hazard Mitigation Plan, October 2

Implement coseffective hazard mitigation projects
Ensure that citizens are informed about the potential effects of natural hazards
Seek additional ways to integrate hazard mitigationaftschedules (maintenance,

mowing as exampleglans and projects
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The first step of the mitigation strategy 1inv
assess whether it remains reflective ofthie s ts mitigatiod strategy. The MPC also reviewed

the Stateds go adtes While muoh of theegoals is 2ti0 rel8vant; fhe MPC

further refined the statement to make those goals more concise and centric to hazard mitigation.

The updated mitigation goal is as follows:

Mitigation Goal

The creation of the Jefferson County Drainage
drainage improvements in the jurisdictional boundaries it serves. This role was further expanded

as a conservation and reclamation District allowing the Distriairtbdr conserve the natural

resources of the State and help to mitigate health and safety hazard. The continuing mission of

the District is to provide flood damage reduction projects that work with appropriate regard for
community and natural values.ilts t hi s mi ssi on and aligning thi
that drives the goals.

Therefore, the goal of this plan is to suppor
health, safety, and welfare by identifying and increasing publicemgas of naturdlazards and

mitigating risks due to those hazards without creating new problems. In addition, The District

will work to:

Protect public health, safety, and welfare and natesdurces.

Reduce losses due to hazards by identifying lazaninimizing exposure of citizens and

property to hazards, and increasing public awarenessanidement.

Facilitate the development review and approval process to accommodate growth in a practical
way that recognizes existing stormwater and floodgadilems while avoiding creating new
problems or worsening existiqgoblems.

Reduce adverse environmental, natural resource, and economic impacts from natural, hazard
events; and

Increase cooperation and coordination among private entities, localegye$tate agencies and
Federal agencies

Status of Actions from the Current Approved Mitigation Plan
The approved 2(plan distinguished actions by classifying them as high, medium and low
priorities using the STAPLEE criteria and defined as:

1 High: Meetsfive of the seven STAPLEE criteria
1 Medium: Meets four of the seven STAPLEE criteria
1 Low: Meets three of the seven STAPLEE criteria

There were&7 action items. There weraénty-two high (or high/mediumpriorities, four
medium prioritiesand one low priority. Eight of those actions have either been completed or
removed The remainingictionswerereassesiand reprioritized with the new2022actions.
Table4-1 provides the actions from the current plan, status, isandsunding. tlalso provides
the recommendation: Completed, Remove or Move to New Actions.
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Table 4-1 - Status of Actions from 20% Plan

Mitigation Action No. 47 (2012)EnhanceD D6 6 s
internal GIS capabilitiesThe District has been
researching the best, maststeffectiveway o
enhance its GIS capabilities and hasrchased
approximately $20,000.00 worth of scanner and
computer equipment to scan mapsl begin the GIS
databaseTheyare currently researching programs a
hardware options.

Hazard(s) Addresseé&iood and Hurricanes/Tropical
Storms

Priority: High

Estimated Cost: 30,000$50,000

Update: GIS capabilities in place for DI
for right of way inventory used for
projects. Imaddition,there is interactive
mapping information on website for use
While not complete, GIS capabilities ha
been enhanced for internal and public
consumpion.

Issues: Technology dictates this item
being updated regularly and therefore w
always be an action.

RecommendationWork is ongoing. Will
move to 2021 Actions.

Mitigation Action No.15- E (2012)GreenPond Gully
Drainage Project

Ditch 600 neeslto be widened in order to convey the
flood flows delivered by the fields and tributaries, ar
the crossings need to be replaced with longer bridg:
that are constructed up and out of the flood flows.
Hazard(s) Addressed: Flood

Priority: High

Estimated Cst: $13,500,000

Update: COMPLETE
Issues: NONE
Recommendation: Will be removed in

next plan and not include in action
prioritization.

Mitigation Action No.1671 (2012)Create severe
weather action plan, conduct drills, identify and
promulgate evacuation and sheltering options.
Hazard(s) Addressed: Flood

Priority: Low

Estimated CostCost of labor and equipment to run
drills and assessments.

Update: Ongoing District has organized
itself into maintenance zones, where thg
are a preassigned locations for running
debris and drift. No drills established bt
a notification system is in place that is
tested regularly to ensure all employeesg
are current and receiving nssary
information.

Issues: No longer pursuing in short terr|

Recommendations: Will keep action bu
moved to a low priority
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Mitigation Action No. 17- Increase coordination with
the City and County regarding flood predictions and
post eventecoverywork.

Hazard(s) Addressed: Flood

Priority: High

Estimated Cost: $000,000

Update: The District meets weekly with
the City of Beaumont and is a member ¢
a team with the County which prior to af
disaster makes coordinated preparation
(e.g.,hurricanes/tropical storm).

For instance, during Harvey preparation
worked with community to make
sandbags to protect critical infrastructur
like the water treatment plant.

Recommendation: Coordination
continues will keep as a 2021 action.

Mitigation Action No18- (2012)Increase flood
predictive capability for streams and creeks that affg
DD6 (stream gauges$o include adding prior flood
levels to current gauges

Hazard(s) Addresseéiood,Hurricanes and Tropical
Storms, Tornadoeanhd Severd@hunderstorms/High
WindsPriority: High

Estimated Cost$675,000

Update: COMPLETE

Through a flood protection grant from
TWDB, District has added alert stations
throughout the District boundaries and
upgraded the software and equipment t
withstand disasteand to provide more
accurate data.

Recommendation: Will be removed in
next plan and not include in action
prioritization.

Mitigation Action No.19 - (2012) Develop distribution
centers in local libraries, DD6 facilities, DD6 websit¢
and other publiduildings where information and
safety guidance on natural and manmade hazards ¢
well as ways to mitigate hazards can be provided tg
citizens.

Hazard Addressed: ¢dd
Priority T Medium
Estimated Cost25,000

Update: COMPLETE.

DD6 has moved this informian to its
website where there is information (FAQ
and About Section: Glossary). In
addition,the District placed paid
promotions in local papers to make
information available to the public and t(
inform the public of the website where
this informationcan be found.

Issues: None
RecommendationWill be removed in

next plan and not include in action
prioritization.

Mitigation Action No.20- (2012)E Ditch No. 901 Re

routing Subdivision road flooding. The City of

Update: Removing. While the study is
complete, the City has not yet determing
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Beaumont study is underway for tlaisd other area
flooding to determine how best to mitigate. Once th
study is complete, will work with City to determine
next steps for a project.

Hazard(s) Addressed: Flood

Priority: High

Estimated Cost: $500,000

projects. As projects are defined, the
District will work with the City. In
addition, any development in the 901
watershed requires detention ponds as
required in the Di

Issues: NONE
Recommendation: Will be removed in

next plan and not include in action
prioritization.

Mitigation Action No.21 - (2012) Periodically perform
engineering and structural surveys on DD6 facilities
(e.g.,command and control facilities) to ensure that
theyare sufficiently protected from effects of hazard

Addressed HazardFlood,Hurricanes and Tropical
Storms, Tornadoeand Severd&hunderstorms/High
Winds

Priority T Medium
Estimated Cost25,000

Update: Ongoing. Structures are surve
after an evento determine if there are
issues. If issues found, they are fixed tq
continue to protect against the effects o
wind and rain.

Issues: NONE

Recommendation: Will keep action

Mitigation Action No.26 - (2012) Formalize
procedures on DD6 roles aresponsibilities before,
during and after a hazard event.

Addressed HazardFlood,Hurricanes and Tropical
Storms, Tornadoeand Severd&hunderstorms/High
Winds

Priority: Medium

Estimated Cost: @ost is employee time and
preparation of procedures

Updae: Ongoing. The District continue)
to formalize procedures on DD6 roles a
responsibilities before, during and after
hazard event.

Issues: None

Recommendation: Will keep action

Mitigation Action No. 1- (2017) Detention project to
help mitigateflooding on Delaware Street.

Addressed HazardFlood, Hurricanes and Tropical
Storms

Priority: Medium/High

Estimated Cost: N/A

Update: Remove. Project was turned
over to the City of Beaumont

Issues: NONE
Recommendation: Will be removed in

nextplan and not include in action
prioritization.
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Mitigation Action No. 2i (2017) Ditch 609 (South
China Relief) 20,000 linear feet of open channel is
planned to be enlarged as well as replacement of si
crossings including an inverted siphon for a major
Lower Neches Valley Authority (LNVA) canal. Also,
portion of a canal will be relocated to provide space
amuchneededirainage ditch

Addressed HazardFlood, Hurricanes and Tropical
Storms

Priority: High

Estimated Cost: $8 Million

Update: ONGOING. The District appliet
for funds in DR 4332 (Harvey) and was
awarded a grant in two phases. Phase |
the design and environmental and is
complete. The District is awaiting close
out of phase | and award of Phase Il by
FEMA

Issues: NONE

Recomnendation: Should be completed
by the next iteration of this plan update.

Mitigation Action No. 3i (2017) Ditch 100 A (East
Caldwood) 2,200 feet of unmaintainable channel is
planned to be retrofitted with an underground culvel
allow for shaping andesizing the ditch to allow for
continued maintenance

Addressed HazardFlood, Hurricanes and Tropical
Storms

Priority: High

Estimated Cost: $300,000

Update: COMPLETE
Issues: NONE
Recommendation: Will be removed in

next plan and not include in &mb
prioritization.

Mitigation Action No. 4i (2017) Amelia Cutoff
Detention Diversion. The scope of work is to constrl
a diversion channel that will redirect half of the flood
flow away from the Amelia Cutoff flume structure.

Addressed HazardFlood, Hurricanes and Tropical
Storms

Priority: High

Estimated Cost: $3.2 Million

Update: The District applied for FMA
2018 funds and was awarded the grant
2021. Once the final USACE
determination is complete, the
construction will start.

Issues:NONE

Recommendation: Should be complete
by next iteration of this plan update.

Mitigation ActionNo. 51 ( 2017) Tayl o]
Project has been permitted through the U.S. Army
Corps of Engineerdll of necessary rightf-way has
been purchased. Jefferson County Drainage Distric

Update: In Process. The TXDOT portig
of lengthening the bridge and widening

the bayou will be done by early 2022. T
County is lengthening the bridge at HW/|
124 and widening the bayou with a HUL
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No. 6 has begun thisy&ear projectWould protect
approximately 227 homes and many businesses.

Addressed HazardFlood, Hurricanes and Tropical
Storms

Priority: High

Estimata Cost: $13 Million

grant and that will be completed3
years.

Issues: NONE

Recommendation: Should be complete
by next iteration of this plan update.

Mitigation Action No. 7i (2017) Whites Ranch outfal
structures four @ $250,000 each. One a year for fq
years.

Addressed HazardFlood, Hurricanesnd Tropical
Storms

Priority: High

Estimated Cost: $1 Million

Update: In process. Engineering all
complete for all four. One structure is
complete. The remaining structures will
take one year each (three years total).
Will be completed in & years.

Issues: NONE

Recommendation: Should be complete
by next iteration of this plan update.

Mitigation Action No. 8i (2017) Ditch 119 Crossings
at Yount and Edsomhis will be a joint project with the
City of Beaumont. The City will purchase the box
culverts and Jefferson County Drainage District No.
will install them, along with the erosion control. The
the City of Beaumont will reconstruct the street ovel
the box culverts. The (
Department is currently considering eliminating the
Yount Street crossing altogether and leaving an ope
channel with deaé&nd culde-sacs on each side. The
City is performing traffic analysis and tafgipublic
input.

Addressed HazardFlood, Hurricanes and Tropical
Storms

Priority: High/Medium

Estimated Cost: $340,000

Update: In Process. Due to a shift in
prioritization, the project timeline has
been extended.

Issues: NONE

Recommendation: Shld be completed
by next iteration of this plan update.

Mitigation Action No. 9i (2017) JD Murphree Outfall

Update: COMPLETE

Issues: NONE
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Addressed HazardFlood, Hurricanes and Tropical
Storms

Priority: High

Estimated Cost: $1 Million

Recommendation: Will be removed in
next plan and not include in action
prioritization.

Mitigation Action No. 16/ (2017) Procurement of
NOAA All Hazard Radiosand distribute them to key
personnel

Addressed HazardFlood, Hurricanes and Tropical
Storms,Tornadoes, Severe Thunderstorms and high
winds

Priority: Medium

Estimated Cost: $2,568,000

Update: COMPLETE
Issues: NONE
Recommendation: Will be removed in

next plan and not include in action
prioritization.

Mitigation Action No. 177 (2017)Borley Heights
Outfall Channelization and NLVA canal crossing
addition Project will accelerate the floodwater out o
the Borley Heights subdivision and across the Lowe
Neches Valley Authority Bl Canal and into Griffin
Ditch which was improved with an FMgrant (all of
GD ditches were widened and all of its crossing
enlarged)

Addressed HazardFlood, Hurricanes and Tropical
Storms, Severe Thunderstorms, and High Winds

Priority: High

Estimated Cost: $6 Million

Update: Ongoing. The Distritias appkd
and will continue to apply for FEMA
grants. If awarded, project will behao-
yearproject. This project is contingent
upon grant funding.

Issue: Funding

Recommendation: Will keep as action
item.

Mitigation Action No. 18 (2017)NechesRiver
Diversion Projectvould Divert flood flows out of the
City of Beaumont and thidillebrandtwatershed into
the Neches River to relieve flooding in Beaumont ar
relieveHillebrandtBayou downstream.

Addressed HazardFlood, Hurricanes and Tropical
Stams, Tornadoes, Severe Thunderstorms and hig|
winds

Priority: High

Update: Ongoing. The District will
continue to apply for FEMA grants and i
awarded, the project will take two years
complete. The project is contingarpon
funding.

Issue: Funding
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Estimated Cost: $500 Million

Recommendation: Will keep as an actic
item. However,as the study is now
complete, it will be broken into four
action items by street (Blanchette, Tevis
South Park and Lucas) at $100 million &
project.

Mitigation Action No. 19 (2017)The Bayou Din
Detention BasinDetain floodwater on Hillebratt
Bayou and its tributaries to relieve flooding
downstream and allow channelization projects
upstream. This would Include Detention on Bayou [
as identifiedm the Bernard Johnson Incorporated
Master Drainage Plan 1986.

Addressed HazardFlood, Hurricanes and Tropical
Storms, Severe Thunderstorms, and High Winds

Priority: High

Estimated Cost: $70 Million

Update: Ongoing. The District will

continue to appl for FEMA grants and if
awarded, the project will take two years
complete. The project is contingent upg
funding.

Issue: Funding

Recommendation: Will keep as an acti(
item.

Mitigation Action No. 20/ (2017) Nome Relief.
Detain floodwaters oitaylors Bayou tributaries 804B
and 804D to relieve flooding downstream and allow
channelization projects upstream to relieve flooding
Nome Texas. Will include a detention basin.

Addressed HazardFlood, Hurricanes and Tropical
Storms, Severe Thundessins, and High Winds

Priority: High

Estimated Cost: $2.5 Million

Update: The District applied for FMA
2020 funds and projebtas been identifie(
for further review in FEMA FMA 2020.
TheDistrict is working on providing
additional information for projectlf
awarded, project will take two years to
complete.

Issues: NONE
Recommendation: If awarded, should 4

completed by next iteration of this plan
update.

Mitigation Action No. 21i (2017)i China Relief.
Detain floodwaters on Taylors Baytnbutaries 600
and 609 to relieve flooding downstream and allow
channelization projects upstream to relieve flooding
China Texas. Will include a detention basin.

Addressed HazardFlood, Hurricanes and Tropical
Storms, Severe Thunderstorms, and Higihds

Priority: High

Update: The District applied for FMA
2020 funds and projebias been identifiec
for further review in FEMA FMA 2020.
The District is working on providing

additional information for projecthe

grant is or the tributary 600. 609 is bein
done separately not part of this
application. For 609, District has bough
right of way and construction is
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Estimated Cost: $3 Million

underway. If awarded, project will take
two years to complete.

Issues: This action is really two actions
ard will be split (600) and (609) as two
distinct projects.

Recommendation: If awarded, should K
completed by next iteration of this plan
update.

Mitigation Action No. 22 (2017) Study Ditch 505
Detention to dtain floodwaters on Taylors Bayou
tributaryditch 505 in order to provide flood relief

downstream and allow channelization projects to
relieve flooding in the Fannedrea

Addressed HazardFlood, Hurricanes and Tropical
Storms, Severe Thunderstorms, and High Winds

Priority: High

Estimated Cos#$13.5 Million

Update: Ongoing. The District applied
for FMA 2020 funds and projebias been
identified forfurther review in FEMA
FMA 2020. TheDistrict is working on
providingadditional information for
project. If awarded, project will take twg
years to complete.

Issues: NONE
Recommendation: If awarded, should 4

completed by next iteration of this plan
update.

Mitigation Action No. 23’ (2017) Concrete line ditch
assessment and repairvaiiate and characterize
concrete lined ditch damage throughoutEh&trict to
estimate repair costs and pursue opportunities for
funding for rehabilitation of these channels in order
provide improved flood flow conveyance

Addressed HazardFlood,Hurricanes and Tropical
Storms, Severe Thunderstorms, and High Winds

Priority: High

Estimated Cost: $100 Million

Update: Ongoing. Engineering firm has
been hired and provided a conditions
assessment to determine the conditions
the ditches, the cosb repair and the cost]
if not repaired. Some of the assessmer;
have been completed.

Issues: Once repairs are known, Distrig
will apply for grants to help to
rehabilitation.

Recommendation: Will keep as an actio
item.

Mitigation Action No. 24i (2017)PursueCost
Effective Projects to eliminate flooding in the Distric]
The District, with engineering and environmental
analyses, will continue to identify cost effective

projects and pursue federal grants where possible.

Update: Ongoing. The District conties!
to identify cost effective projects and
while not always named in the plan
updates, these projects are important tg
pursue federal grant funding where
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possible Cost of projects are based on
analyses.

Addressed HazardFlood, Hurricanes and Tropical
Storms, Severe Thunderstorms, and High Winds

Priority: High

Estimated Cost: $10,00045,000is for engineering,
BCA and environmental support for applications.

Issues: NONE

Recommendation: Will keep as aniant
item.

Mitigation Action No. 241 (2017)1 Tyrrell Park
Detention II- Excavate a detention basin adjacent tg
Hillebrandt Bayou on property owned by City.
Contingentupon finding funding.

Addressed HazardFlood, Hurricanes and Tropical
Storms,Severe Thunderstorms, and High Winds

Priority: High

Estimated Cost: $60 Million

Update: The District will continue to

apply for FEMA grants and if awarded,
the project will take two to five years to
complete. The project is contingent upg
funding.

Issue: Funding

Recommendation: Will keep as an actic
item.

Mitigation Action No. 25 (2017)i Fannin Street
Diversion Project Divert flood flows out of the City
of Beaumont and thidillebrandt watershed
(Cartwright Corley, 4th Street to Fanr@itreet) into the
Neches River to relieve flooding in Beaumont and
relieve Hillebrawit Bayou downstream.

Addressed HazardFlood, Hurricanes and Tropical
Storms, Severe Thunderstorms, and High Winds

Priority: High

Estimated Cost: $51 Million

Update: Te District will continue to

apply for FEMA grants and if awarded,
the project will take two to five years to
complete. The project is contingent upg
funding.

Issue: Funding

Recommendation: Will keep as an acti(
item.

Mitigation Action No. 26/ (2017)i Virginia Street
Detention- Construct a series of six detention basins
along Virginia Street, west of Avenue A and east of
Street in the south end of the City of Beaumont alor|
with underground delivery culverts ininginia Street
as well as Avenu@.

Addressed HazardFlood, Hurricanes and Tropical
Storms, Severe Thunderstorms, and High Winds

Update: The District will continue to
apply for FEMA grants and if awarded,
the project will take two to five years to
complete. The project is contingent upg
funding.

Issue: Funding

Recommendation: Will keep as an actic
item.
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Priority: High

Estimated Cost: $9.7 Million
Mitigation Action No. 27 (2017)i Delaware Street | Update: The District will continue to

Detention- Excavate approximatell,30Gacrefeet of | apply for FEMA grants and if awarded,
detention south of Delaware Street, west of Dowlen| the project will take two to five years to
Road in the west end of the City of Beaumont and | complete. The project is contingent upg
construct underground culverts to deliver water fron| funding
Hillebrandt Bayou to the new detention.

Issue: Funding

Addressed HazardFlood, Hurricanes and Tropical
Stams, Severe Thunderstorms, and High Winds

Priority: High

Recommendation: Will keep as an actic
item.

Estimated Cost: 35 Million

Identification of New Actions
After a review of the actions in the current plan, the MPC began a process to identify new
actions. They primary types of mitigation actions to reduce-teng vulnerability include:

1 Local plans and regulations;

1 Structure and infrastructure projects;

1 Natural systems protections;

T Initiatives; and

1 Education and Awareness programs.

The MPC wutilized a version of FEMAOG6s Mitigatd.i
to help describe important information about the action. After the actions were prioritized

(discussed next section), the Actions Summary Worksheets were convertibe illitigation

Action Table4-3.

Evaluate and Prioritize

In order to evaluate feasibility and analyze prioritization of actions, all new and existing actions
were reviewed by the MPC. The process utilized the Mitigation Action Implementation Tool.
The MPC was asked to consider the feasibility of identified mitigation actions as high, medium
or low and using the Mitigation Action Evaluation Tool (Life Safety, Property Protection,
Technical, Political, Legal, Environmental, Social, Administration, Lod¢wr@pion, and Other
Community Objectives) rank the categort@ with 1 being a low priority for the category and

10 being a high for theategory. Low is defined as8D; Medium is defined aS81-75; and High

is defined ag6-100. The results are depictedTables4-2 and4-3. Table4-2 lists the action by
mitigation type (e.g. Education and Awareness) and provides the hazard(s) address&d3 Table
is a summary of the mitigation action by priority which High and numeric value indicating the
mitigation ation numberCosteffectiveness was considered with each action.
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Table 4-2 - Mitigation Prioritization
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Table 4-3 - Mitigation Action Summary of Prioritization

New Mitigation Actions
TheDistrict has 34actions for this iteration of the plan and information regarding each action is
described in The MitigatioAction Table4-4. Each action provides:

1 Title and if moved from past plan or is a new action for this iteration

1 Hazards that action addresses

91 Desaiption of the action




