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Section 1. Introduction and Adoption

Introduction

THIS PLAN IS AN UPDATE

Over twenty years ago, Congress recognized the need to support a new kind of planning that
would help local communities understand and reduce their vulnerability to natural hazards by
preparing a local hazard mitigation plan. Congress passed the Disaster Mitigation Act (DMA)
of 2000 which amended the Robert T. Stafford Disaster and Emergency Act (Staffard Act).
The Code of Federal Regulation (CFR) provides the regulatory requirements outlined in the
DMA. 44 CFR § 201.6(d)(3) stipulates that a local jurisdiction must review and revise its plan
to reflect changes in development, progress in local mitigation efforts, and changes in
priorities, and resubmit it for approval within 5 years to continue to be eligible for mitigation
project grant funding.

Jefferson County Drainage District No. 7 (DD7 or the District) completed its original Hazard
Mitigation Plan which was adopted in 2005 and updated the plan in 2013 and again in 2019.
For the current update, DD7 hired a mitigation plan consultant to assist the District.

The DD7 2025 Plan is a single-jurisdiction plan.

An important step in the long-term strategy of improving resistance to hazards is the
development of a hazard mitigation plan. The DD7 Hazard Mitigation Plan Update was
prepared in accordance with the guidelines provided by FEMA and the Texas Division of
Emergency Management (TDEM). The original plan set the stage for long-term disaster
resistance through identification of actions that will, over time, reduce the exposure of people
and property to hazards. Completion of the original Plan, and adoption by the Board of
Commissioners, was a significant step toward identifying potential hazards that threaten the
planning area, assessing risk, and implementing mitigation actions that will reduce property
damages, injuries, and loss of life from hazards. Approval of the original Plan and each
subsequent update reviewed and approved by TDEM and FEMA also establish eligibility for
certain mitigation grant funds. This plan update continues the District’s efforts to build a safe
and resilient community and to be eligible for FEMA mitigation grants.

Each iteration of the District’s update, following FEMA’s updated guidance and training, is
more inclusive with actionable strategies, striving to integrate elements of mitigation planning
with other plans in the community. In April 2022, FEMA released a Local Mitigation Planning
Guide, FEMA’s official policy on, and interpretation of, local hazard mitigation planning
requirements. In May 2023, FEMA released the Local Mitigation Planning handbook to guide
local governments as they update a hazard mitigation plan. The handbook emphasizes the shift
to community resilience with a whole community approach that ensures vulnerable populations
are represented.
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Community Resilience is a community’s ability to prepare for anticipated hazards, adapt to
changing conditions, and withstand and recover rapidly from disruptions. Activities such as
disaster preparedness (which includes prevention, protection, mitigation, response, and
recovery) and reducing community stressors (the underlying social, economic, and
environmental conditions that can weaken a community) are key steps to resilience. The intent
of the current updated plan, while incorporating much of the past plans relevant data is to:

e Consider all natural hazards. Include any newly identified hazards where there is a
potential negative impact as a result of the hazard and remove hazards that are no
longer deemed a hazard, or the impact is negligible

e Update the hazard/risk data with increased attention to community resiliency to

changing conditions

Update development data

Review, update or revise as necessary the goals and actions from the last Plan
Update the demographic information based on current information

Improve outreach to the whole DD7community and stakeholders during the planning
process

e Review and update plans or reports for inclusion in this update of the Plan

While much of the information in the plan has been updated, the purpose of the plan is the
same - to reduce the loss of life and property within the District’s planning area and lessen the
negative impacts of natural disasters. Vulnerability to several natural hazards has been
identified through research, analysis, and public input. These hazards threaten the safety of
residents and have the potential to damage or destroy both public and private property, disrupt
the local economy, and impact the overall quality of life of individuals who live, work, and
enjoy recreation in the area.

While natural hazards cannot be eliminated, the effective reduction of a hazard’s impact can be
accomplished through thoughtful planning and action. One of the most effective tools a
community can use to reduce hazard vulnerability is developing, adopting, and updating a
hazard mitigation plan. While the District includes hazards that can impact the community, it
is important to note the District has a specific authority — flood control within is jurisdictional
boundary. Therefore, actions for certain hazards (e.g. lightning), outside of the District’s
mission of flood and stormwater control, will be focused on protecting DD7 employees and
assets as the Cities and Counties that are located within DD7’s planning area provide essential
services for protecting the community and their plans will cover the mitigation actions for the
natural hazards.

Summary

Jefferson County Drainage District No. Seven (DD?7) is one of three Drainage Districts within
Jefferson County, Texas. It is a conservation and reclamation district and a political
subdivision of the State of Texas that was established in February 1946. It was created to serve
the drainage needs within the southern part of Jefferson County, including the construction and
maintenance of drains, ditches and levees, another other improvements (e.g. pump stations).
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DD?7 is governed by a five-member Board of Commissioners, elected at large to represent
specific regions within the District.

The District covers an area of 107.5 square miles and encompasses the cities of Port Arthur,
Groves, Nederland and Port Neches and unincorporated areas of Jefferson County. Two thirds
of the District is below five (5) feet above mean sea level. Sixty (60) to Seventy (70) percent of
the District drains to Taylor's Bayou. Rainfall for this area averages between 53-61 inches per
year.

In 1962, as a joint venture between DD7 and the U.S. Army Corps of Engineers, a Hurricane
Flood Protection System was incorporated into the District at a cost of $84 million; the District
paid 30% of the cost, U.S. Government 70%.

The District maintains 281 miles of concrete and earthen drainage channels, 36 miles of levee

and floodwall, and 20 Pump Stations (19 pump stations and 1 annex station at Alligator Bayou
Pump Station) serve the District with a combined pumping capacity of 8.2 million gallons per

minute.

Emergency response is the responsibility of the incorporated Cities and Jefferson County. The
Cities own and maintain the roadside ditches, however, the ditches that are owned by DD7 are
a part of routine maintenance. After an event, it is standard procedure that DD7 identifies
ditches that need cleaning (as well as crossings). There are known problem areas that are
regularly checked during and after an event.

Both the Cities and the County have early warning capability. Citizens in the area rely mostly
on local weather, which is reported to be very capable. DD7 has 15 rain gauges at ten of the
pump stations intake bays and three other gauges near main channels.

There are five sections of this Plan and an appendices section. Each section provides updates
since the last plan (2019-2024) to the natural hazards that threaten the District and the people
and property exposed to those hazards, the planning process, and the maintenance process as
well as status of the actions from the last plan and providing new mitigation action items. As in
past years, when considering the magnitude of past events, the number of people and properties
affected, and the severity of damage, flood hazards clearly are the most significant natural
hazard to threaten the District. Sections one through five (the Introduction and Community
Profile, the Planning Process, the Hazard Identification and Risk Assessment, the Mitigation
Strategy, and the Plan Maintenance) and the appendices include all federally required elements
of a disaster mitigation plan that apply to the entire planning area.

Adoption by Board of Commissioners
The Mitigation Planning Committee (MPC) advised the Board of Commissioners (Board) of its
intent to update the hazard mitigation plan. It will refrain from presenting the Plan for adoption
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by the Board until after it has been submitted for review and approval by the Texas Division of
Emergency Management (TDEM) and the Federal Emergency Management Agency (FEMA).
Once the MPC receives notice from FEMA that the Plan is Approved Pending Adoption (APA),
which indicates there are no more changes to the Plan required by FEMA, the MPC will
recommend that the Board formally adopt the Plan. The Board’s formal resolution will be
included in the Plan as Appendix E.

Community Profile

DD7 is in Southeast Texas, see Figure 1 for its location within the State (red star). It
encompasses a 107.5 square mile area of the southeastern part of Jefferson County which
includes the cities of Port Arthur, Port Neches, Groves and Nederland and portions of
unincorporated Jefferson County. Its borders from the east, the Sabine Neches Canal and
Sabine Lake, from the south, the Gulf of Mexico and the Big Hill Reservoir, from the north,
the Neches River and Pine Island Bayou, and from the west, the Hillebrandt Bayou. The major
watersheds can be found in Figure 2. The County has three drainage districts. Figure 1 shows
the boundaries by Drainage District, with DD7’s circled in red.

Figure 1 - DD7 Location within Texas (randymajors.org)
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Figure 2 - DD7 Watersheds
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Figure 3 - Jefferson County Drainage District Boundaries (Sidwell’s Portico
(mygisonline.com)
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The District implements and maintains drainage projects throughout the District’s 107.5 square
mile area of responsibility which lies wholly within Jefferson County and includes the cities of
Port Arthur, Port Neches, Groves, Nederland, and part of Jefferson County. With flood control
and drainage at the core of the District’s mission, Figure 4 illustrates the labyrinth of District
ditches, canals, detention ponds, pump stations, and levee systems that supports that mission.

Geologic Features

The area covered by Jefferson County Drainage District No. Seven (DD?7) is located in
southeast Texas. Southeast Texas is characterized by gently sloping or nearly flat topography.
Ground surface elevations across the District vary from 20 feet to O feet above mean sea level.
The geologic structure is nearly flat strata, with bedrock types comprised of deltaic sands and
muds. Data from the Bureau of Economic Geology at the University of Texas at Austin
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https://portico.mygisonline.com/html5/?viewer=jeffersontx
https://portico.mygisonline.com/html5/?viewer=jeffersontx

identifies the land as “expansive clay and mud — locally silty, locally calcareous, flat to low;

hilly prairie; commonly tilled”.

Figure 4 - DD7 Map of District Systems
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Climate
The climate of the region is humid subtropical, with hot summers and mild winters. August
normally ranks as the warmest month at a range of 89.1-95.63 °F and January the coldest
month at a range of 41.06-59.44 °F. The Southern Regional Climate Center (SRCC) provides
open source climate data. For annual average temperatures, the Texas data is broken into ten

regions. DD7 resides within the Upper Coast (TX-08- shaded
green in picture to the right). The last complete year is 2023.
Figure 5 shows the 2023 annual average temperature for
Upper Coast of Texas 72.5°F. A review of the Beaumont
Region Airport annual temperature shows the area can range
from average high (July) of 91°F and a low of 44°F, slightly
higher than the Upper Coast averages. The 2023 normal
annual precipitation monthly rate was 3.2 inches as illustrated
in Figure 6 for the Upper Coast. The site also lists 39.92
inches for that year with 77 days reported of rain. That amount of rain is less than the normal
average of approximately 61 inches of rain a year as illustrated in NOAA’s NOWData chart in

Figure 7.
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Figure 5 - 2023 Annual Average Temperature for Upper Coast
(Southern Regional Climate Center | Monthly Graphs (tamu.edu)
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Figure 6 - 2023 Annual Precipitation for Upper Coast
(Southern Regional Climate Center | Monthly Graphs (tamu.edu)
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Figure 7 - Accumulated Precipitation for Port Arthur 2023
(Climate (weather.gov)

Precipitation (inches)
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Figure 8 - Average High and Low Temperature at Beaumont Regional Airport

Average High and Low Temperature at Beaumont Municipal Airport
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The daily average high (red line) and low (blue line) temperature, with 25th to 75th and 10th to 90th
percentile bands. The thin dotted lines are the corresponding average perceived temperatures
Average Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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The note in the chart: The daily average high (red line) and low (blue line) temperature, with
25th to 75th and 10th to 90th percentile bands. The thin dotted lines are the corresponding
average perceived temperatures. Beaumont Municipal Airport Climate, Weather By Month,
Average Temperature (Texas, United States) - Weather Spark

Population and Growth

According to the U.S. Census, Quick Facts, Jefferson County 2023 population estimate is
251,496 down 2% since 2020 which was 256,526. (U.S. Census Bureau QuickFacts: Jefferson
County, Texas). The District’s planning area includes both incorporated and unincorporated
areas. The population totals indicated in Table 1 are for the cities of Groves, Nederland, Port
Arthur and Port Neches, located within Jefferson County DD7 boundaries. The planning area
includes approximately 15% of unincorporated Jefferson County.

Table 1 - Incorporated Areas of Jefferson County
(Source: US Census Bureau, 2020 to 2023 Estimates)

Jurisdiction 2020 Population 2023 Population
Estimate Estimate
Groves 17,340 16,764
Nederland 18,665 18,118
Port Arthur 56,027 55,547
Port Neches 13,702 13,591
Unincorporated Jefferson County (15%0) 38,479 37,724
Total 144,213 141,744

The City of Port Arthur is the largest municipality in the planning area and as of 2023 had an
estimated population of 55,547.

Table 2 identifies the total number and estimated value of buildings/infrastructure within
Jefferson County DD7. The table indicates there are 37,153 residential buildings, 3,681
commercial buildings and 39 district owned buildings/facilities. The data in Table 2 is used
periodically throughout this section to identify the overall District-wide exposure for certain
hazards that equally impact the entire planning area such as hurricanes/tropical storms.

Table 2 - Buildings/Infrastructure within Jefferson County Drainage District #7
(Source: Jefferson County Central Appraisal District 2023 Certified Totals

Crystal Reports - TotalsReport.rpt)

Type 2019 Number 2019 Estimated 2023 Number 2023 Estimated
of Structures Value of Structures Value
Residential 37,554  $3,787,834,229.00 37,153  $6,162,398,391.00
Buildings
Commercial 3,077 $6,616,744,224.00 3,681 $8,753,330.062.00
Buildings
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Type 2019 Number 2019 Estimated 2023 Number 2023 Estimated

of Structures Value of Structures Value
District-owned 34 $43,121,010.00 39 $102,440,310.00
Buildings or
structures
Total 40,655  $10,447,699,463.00 40,873 | $15,018,168,763.00

The US Census Building Permits Survey (BPS) provides national, state, and local statistics on
the number of new privately-owed housing units authorized by building permits in the United.
States. The data is at the state, core based statistical area, county, and permit-issuing place.
For this plan, the CBSA Port Arthur-Beaumont is used. Table 3 shows the annual number of
residential permits issued for the Port Arthur-Beaumont area. While not all of 2024 is
completed, the table indicates that new residential permits continues to decline annually.
Commercial data is not captured so use of the JCAD is best available data.

Table 3 - Building Permits Survey Data 2020-2024 for CBSA Beaumont/Port Arthur
Building Permits Survey (BPS)
Beaumont/Port Arthur MSA CSA999, 2020 2021 2022 2023 Sep-24
CBSA13140
Residential (1-5 home)

1,753 1,585 1,368 1,181 605

For this area, recent growth is commercial and industrial properties with slight decrease in
residential properties.

The local governments and District work together to lessen the risk to the planning area. The
cities and the county strictly enforce their respective floodplain ordinances, with a one-foot
freeboard requirement above base flood elevation for the Cities and two-foot above the base
flood elevation for the County and requires all new construction to be designed and constructed
to withstand 110 mile per hour wind loads, loads (3-second gusts), which significantly reduces
the potential vulnerability of new development to hazards that have had the highest historical
impact on property.

Land Use

Land development creates impervious surfaces through the construction of roads, parking lots,
and other structures. Comparing 2017 and 2022, Texas A&M Natural Resource Institute
maintains the Texas Land Trends that tracts working lands within the State of Texas. Working
lands including cropland, grazing land, timber, wildlife management and an other category
which includes orchards and other agricultural lands not defined by cropland. Comparing
2017 to 2022 for Jefferson County, cropland, timber, and other decreased, however, grazing
slightly increased and wildlife management increased. Figure X is a graphical comparison and
Figure X is the same information but in table format so that the exact numbers are shown.
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Figure 9 - Working Land comparison in Jefferson County Texas
Texas A&M Natural Resources Institute. 2020. Texas Land Trends: A database of compiled and
analyzed values for working lands in Texas. College Station, TX. USA. URL: http://txlandtrends.org
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Figure 10 - Working Lands, Jefferson County
Texas A&M Natural Resources Institute. 2020. Texas Land Trends: A database of compiled and
analyzed values for working lands in Texas. College Station, TX. USA. URL: http://txlandtrends.org

Working Lands acres

127,964 133,449 81,76 408,719
62,938 125256 328,304
108,025 156426 75,286 408,726
69,300 199,566 £3,344 74,338 4116 411,164
227 263 80,151 2876 416,021
227660 78,805 3 399,726

94211 3,632 -2,956

Working with the Multi-Resolution Land Characteristics (MRLC) consortium, the U.S.
Geological Survey (USGS) provides a mapping tool (MRLC NLCD Viewer) to show
land cover and land change information. Using that tool, which can provide graphing at
a county level, Jefferson County is shown as a yearly land cover zonal histogram by class
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across the County in area percentage. Figure 10A shows developed intensity and
developed open space along with other very useful information. Comparing 2020 to
2023, developed high and medium intensity has been relatively flat from 1.67/4.31 in
2020 to 1.71/4.4 in 2023. Development in open space has been increasing slightly 3.89 in
2020 to 4.03 in 2023. Change from land cover has been almost negligible since 2020.

Figure 10A Jefferson County Area percentage of land Cover change
USGS, MRLC Viewer
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Household Median Income and Education

Census data provides socio-economic data. The American Community Survey (ACS) five-
year estimates are good data sources for small geographic areas (areas with fewer than 65,000
residents). Using the 2018-2022 ACS Five-Year Narrative Profile for the communities within
the planning area, The below table estimates the following for household median income and
education for that five-year period (United States - Census Bureau Profiles Results). On
average, the planning area’s household median income in that five year period was
approximately $65,236 compared to $73,035 for the State of Texas (ACS 2018-2022).
Approximately 87% of the population has graduated high school and approximately 20% have
graduated college. The national average college graduation for that time period was 32%.

Census 2018-2022 Average Education Graduated Median
Household Bachelors High Household
Size School Income

Groves 2.8 13.80% 86.70% $ 64,737
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Nederland 2.55 27.30% 93.40% $ 73,706

Port Arthur 2.71 11.40% 77.10% $ 45,357
Port Neches 2.76 27.20% 92.00% $ 85,086
Unincorporated 2.57 19.90% 84.80% $ 57,294

Jefferson County (15%)

The DD7 Whole Community

DD7’s planning area is a vibrant community located within two hours of two international
airports and the fourth largest city in the US (Houston). It has one regional airport (Jack
Brooks) one major port (Port Arthur), railway (the Kansas City Southern Rail connected to
Union Pacific) and waterway (The Sabines-Neches Waterway). Major transportation arteries
include US Highway 69/96, State Highway (SH) 82, SH87, and SH73, SH366 and SH 365,
Memorial Boulevard, Martin Luther King Drive, and W. Port Arthur Road (Spur 93)

Schools - There are three independent school districts (ISDs) in the planning area:
e Port Arthur (PAISD) - 8 elementary schools, 2 middle schools and 3 high schools.
e Nederland ISD — 4 elementary schools, 2 middle schools, 1 high schools, and 1
alternative education center.
e Port Neches — Groves ISD — 2 primary schools, 2 intermediate schools, 2 middle
schools, 1 high school and 1 alternative education center.

Hospitals and Nursing Homes - There are 4 hospitals, 8 either nursing homes or assisted
living facilities located in the planning area. Resilience Analysis and Planning Tool (RAPT),
see figure 11.
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Figure 11 - Hospitals and Nursing/Assisted Living Homes in Planning Area

Commuting Patterns

While addressing potential hazards, it is important to note that much of the workforce in the
planning area is mobile, using their own vehicle to commute in and throughout the County and
regional areas over 20 minutes from home.

Census 2018-2022 Mean Travel Time To Work (minutes)

Groves 22.7

Nederland 18.3

Port Arthur 23.0

Port Neches 19.0
Unincorporated Jefferson County (15%) 20.8

Labor Force

Data regarding the labor force is at the county level. From 2021 to 2022, employment in
Jefferson County, TX declined at a rate of —0.906%, from 105k employees to 104k employees.
The most common job groups, by number of people living in Jefferson County, TX, are Sales
& Related Occupations (12,107 people), Construction & Extraction Occupations (10,377
people), and Office & Administrative Support Occupations (9,943 people). Figure 12
illustrates the share breakdown of the primary jobs held by residents of Jefferson County, TX.
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Figure 12 - 2022 Job Groups (Jefferson County, TX | Data USA)
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Table 4 - 2023 Local Area Unemployment Statistics (LAUS) Report (LAUS - Texas LMI)

Area Civilian Labor| Employment | Unemployment | Unemployment
Force Rate

Port Arthur 21,173 19,301 1,872 8.8%

Jefferson County 103,246 96,784 6,462 6.3%

Beaumont-Port Arthur| 169,044 159,071 9,973 5.9%

MSA

Texas 15,067,153 14,472,524 594,629 3.9%

Source: Texas Labor Market Information — 2023. There was no data for Groves, Nederland,

and Port Neches.

Major Industries and Leading Employers

The following illustrations (Figure 13) shows the employment by leading industry sectors for
the County. As a microcosm of the larger community, it is surmised that the planning area is
similar to the County’s industry sector (Jefferson County, TX | Data USA). Health care and
social services are the leading industry in 2021 and 2022.

Figure 13 - 2022 Jefferson County Industry Sectors (Jefferson County, TX | Data USA)

Retail Trade Public
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Figure 14 - Top Industry in Jefferson County by Jobs, 2021
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Economic-Overview-Jefferson-County-Texas.pdf

Unclassified 0.0% |/ Agriculture, Forestry, Fishing and Hunting 0.5%

Public Administration 5.1% Mining, Quarrying, and Oil and Gas Extraction 0.3%
Other Services (except Public Administration) 4.6%
Accommodation and Food Services 8.7%
Arts, Entertainment, and Recreation 0.7%
Remediation Services 5. Information 0.7%

Utilities 0.7%
Management of Companies and Enterprises 0.6% ‘\ Finance and Insurance 2.4%

Construction 10.7%
Professional, Scientific, and Technical Services 4.5% Real Estate and Rental and Leasing 1.7%

Manufacturing 12.1%

Health Care and Social Assistance 14.7% Wholesale Trade 3.5%

Retail Trade 11.4%
Educational Services 7.7%

Administrative and Su?%rel and Waste Management and Transportation and Warehousing 4.3%

Social Vulnerability

To assist community preparation and response to hazardous events like natural disasters, The
Center for Disease Control (CDC) and Agency for Toxic Substances and Disease Registry
(ATSDR) has created a database to help identify and map socially vulnerable populations
called the Social Vulnerability Index (SVI). The CDC/ATSDR SVI uses U.S. Census data to
determine the social vulnerability by census tract. The SVI ranks each tract on 16 factors,
including poverty, lack of vehicle access, and crowded housing, and groups them into four
related themes, socioeconomic status, housing characteristics, racial and minority status, and
housing type/transportation (CDC/ATSDR SVI Fact Sheet | Place and Health | ATSDR).

To help find out about the factors, the SVI can be queried on a Census Tract level and a county
level. Using the Census Tract level can help provide more detailed information for the

planning area since the location is southeast Jefferson County. A map of the US Census Tracts
for Jefferson County was used to determine what tracts are in the planning area. See Figure 15.

Figure 15 - Census Tracts for the Planning Area- Red Circle
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Table 5 shows data by census tract, the four themes and the overall summary of vulnerability
American Community Survey (ACS), 2016-2020 (5-year) data for the following estimates: by census tract A percent' Ie
( ' ranking represents the proportion

Below 150% Poverty ) |
Socioeconomic Unemployed | of tracts (or counties) that are equal
Statu Housing Cost Burden ~ to or lower than a tract (or county)
2 ~ No High Schoel Diploma __| ; . i y
No Health Insurance | of interest in terms of social
) Aged 65 & Older I vulnerability. For example, a
Household Aged 17 & Younger . CDC/ATSDR SVI ranking of 0.85
Civilian with a Disability | . .
Characteristics Single-Parent Households | signifies that 85% of tracts (or
)| Englivsh Langusge Proficiency | counties) in the state or nation are
© ™ - -
o i or it (ot ) less vulnergble than the tract (or
Racial & Ethnic A e bt o et meoramne | COUNLY) OF interest and that 15% of
Minority SEAtUS | tae oo or it sarces hordepneeriaioe. | tracts (or counties) in the state or
Other Races, Not Hispanic or Latino -
) J ~' nation are more vulnerable.
| e e put®®_ (CDC/ATSDR SVI Frequently
*;:':::‘um; : C Crowding ] Asked Questions (FAQ) | Place
No Vehicle | and Health | ATSDR). Possible
Group Quarters ]

scores range from 0 (lowest
vulnerability) to 1 (highest vulnerability), so the higher the score, the more vulnerable the
census tract is either by theme or overall vulnerability. For census tract ending in 010902,
there is a low level of vulnerability. However, for census tract ending in 005100 there is a
medium/high level of vulnerability overall. A closer look by theme indicates there is a
medium to high vulnerability in housing type and transportation as well as socio economic and
racial and ethnic minority status. This information can be helpful as a community prepares
and responds to natural hazard events.

Using U.S. Census Tract Profile 2022 American Community Survey 5-Year Estimate data,
Table 6 shows the following: percentage of the population in the tract that is 65 years or older;
under the poverty level; and disabled. This information also can help the planning area have a
better understanding of the more vulnerable populations that may need assistance during or
after a disaster. Table 6 from the Census 2023 provides by census tract the number and
percentage of some of the most vulnerable populations, children, children under 5, older
populations (65 and older), those living alone, female households with no spouse or partner
present.

Table 5 - Planning Area Census Tract Social Vulnerability Index
CDC/ATSDR SVI: Data and Documentation Download | Place and Health | ATSDR)

Jefferson 48245005100 0.7946 0.5122 0.8192 0.1764 0.5805
County

24|Page


https://www.atsdr.cdc.gov/placeandhealth/svi/faq_svi.html
https://www.atsdr.cdc.gov/placeandhealth/svi/faq_svi.html
https://www.atsdr.cdc.gov/placeandhealth/svi/faq_svi.html
https://www.atsdr.cdc.gov/placeandhealth/svi/data_documentation_download.html

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County
Jefferson
County

48245005400

48245005500

48245005600

48245005900

48245006100

48245006300

48245006400

48245006500

48245006600

48245006700

48245006800

48245006900

48245007002

48245007003

48245007004

48245007100

48245010100

48245010200

48245010300

48245010400

48245010500

48245010600

48245010700

0.805

0.8975

0.7129

0.7657

0.7382

0.9429

0.9158

0.7518

0.9

0.9141

0.7391

0.5676

0.8081

0.8189

0.752

0.6278

0.8698

0.9269

0.6312

0.3548

0.5725

0.499

0.4151

0.9821

0.8075

0.7472
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Texas Jefferson 48245010800 0.4302 0.1332 0.0391 0.1946 0.1962

County
Texas Jefferson 48245010901 0.2594 0.2925 0.0365 0.2401 0.1955
County
Texas Jefferson 48245010902 0.1076 0.3105 0.0806 0.1828 0.1176
County
Texas Jefferson 48245011001 0.5218 0.5648 0.1241 0.5064 0.4818
County
Texas Jefferson 48245011002 0.1486 0.3165 0.1103 0.3518 0.1949
County
Texas Jefferson 48245011101 0.157 0.5446 0.0483 0.2966 0.2242
County
Texas Jefferson 48245011102 0.4808 0.851 0.0673 0.5258 0.5514
County
Texas Jefferson 48245011204 0.0829 0.213 0.0499 0.5976 0.1895
County
Texas Jefferson 48245980000 -999 -999 -999 -999 -999
County
Texas Jefferson 48245980200 -999 -999 0.6256 -999 -999
County
Texas Jefferson 48245980300 -999 -999 0.6742 -999 -999
County
Table 6 - Census Tract Percentage of Population Characteristics
(U.S. Census Bureau QuickFacts: Jefferson County, Texas; Texas; United States)
Population— | Groves | Nederland Port Port Jefferson | Average
2023 Neches Arthur County
Persons 65 17.3% 16.2% 15.6% 13.2% 15.9% 15.64%
and older
Persons with 7.8% 8.5% 7.4% 10.8% 10.0% 8.90%
a Disability
(under 65)
Persons in 10.7% 7.9% 8.6% 26.7% 18.5% 14.48%
Poverty
Person under 7.3% 6.0% 7.5% 8.0% 6.5% 7.06%
5

Community reslience is the capacity of individuals and households within a community to
absorb the exterenal stresses of disaster. To measure this, The US Census produced the
Community Resilience Estimates for Equity (CRE) Profiles to provide information about social
vulnerabilty and equity and can be prepared at a state, county and census tract level. Figures
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16 and 17 are CRE Profile for Census Tracts ending in planning area. Figure 18 is for
information for Jefferson County.

Figure 16 - CRE Profile for Census Tract ending in 005400

Community Resilience Estimates for Equity Profiles (census.gov)
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Figure 17 - CRE Profile for Census Tract ending in 006600
Community Resilience Estimates for Equity Profiles (census.gov)
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The comparison shows that by drilling down to the census data, a more complete picture of that
area’s vulnerabilty can be shown as opposed to the full county information.
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Figure 18 - CRE Profile for Census Tract Jefferson County
Community Resilience Estimates for Equity Profiles (census.gov)
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Figure 19 - CRE Profile for Census Tract Jefferson County -cont
Community Resilience Estimates for Equity Profiles (census.gov)

PROFILE FOR JEFFERSON COUNTY, TEXAS
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Social Vulnerability measures the susceptibility of social groups to the adverse impacts of
natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
Comparison Report - Census Tract | National Risk Index (fema.gov) FEMA has created a
website dedicated to help communities determine risk so it can determine measures to mitigate

30|Page


https://www.census.gov/library/visualizations/interactive/community-resilience-estimates-for-equity.html
https://hazards.fema.gov/nri/report/viewer?dataLOD=Census%20tracts&dataIDs=T48201553404,T48201241302,T48201553401,T48201553405,T48201553403#SectionSocialVulnerability

risk. The National Risk Index ( https://hazards.fema.gov/nri), “is a dataset and online tool to

help illustrate the United States communities most at risk for 18 natural hazards.”

The Risk Index “leverages available source data for natural hazard and community risk factors
to develop a baseline risk measurement for each United States county and Census tract.”
(https://hazards.fema.gov/nri/learn-more). Figure 20 shows the Risk Index Equation that is

used to produce the risk index.

Figure 20 - FEMA’s Risk Index Equation
(Determining Risk | National Risk Index (fema.gov))
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Figure 22 - Planning Area County View (Orange Rectangle) National Risk Index |
FEMA.gov
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The community receives a score, which is represented by its percentile ranking among all other
communities as the same level of risk. For Census tract ending in 005400, it received a score of
58.31 which means its risk index is greater than 58.31% of all US census tracts. Communities
also receive a rating which is a qualitative rating that describes the community compared to all
other communities at the same level. The same Census tract received a “Relatively Low” rating
for expected annual loss but a very high for social vulnerability. Figure 23 illustrates the Risk
and Figure 24 illustrates the social vulnerability which is “Relatively High” at 89.85. In the
Risk Assessment section of the plan, each hazard will look at expected annual loss and
community resilience scoring and rating for the planning area.
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Figure 23 - Risk Index for Census Tract ending in 005400
National Risk Index | FEMA.gov

Legend

Risk Index
| W verynig
]

a FEMA National Risk 11u.|:\. Explore the Map Learn More Take Action Get Help

RSN Census tract 48245005400

The Risk Index rating is Relatively Low for Census
tract 48245005400 when compared to the rest of
the US

Risk Index Overview

Compared to the rest of the U.S., Census tract
48245005400's Risk Index components are

Expected Annual Loss Relatively Low
Social Vulnerability Very High
Community Resilience Relatively Moderate

Hazard Type Risk Ratings

Figure 24 - Social Vulnerability for Census Tract ending in 005400

National Risk Index | FEMA.gov

Explore the Map

......

Learn More

Social Vulnerability is
Very High

Score 89.85

Calculating Social Vulnerability

Social Vulnerability s mea

Community Critical Facilities and Lifelines

Critical facilities are those that provide essential community services and emergency functions
and are typically defined to include police and fire stations, schools, and emergency operations
centers. Most of the critical facilities and lifelines infrastructures and support are done by the
city or county. However, it is important for all organizations who have critical facility
responsibility to know what critical facilities are in their area. For the DD7 planning area, a
map from FEMA Resilience Analysis and Planning Tool (RAPT) can provide emergency
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planners, responders and facility providers (e.g., water and sanitary sewer) with maps that can
show (through the use of a color code), where government buildings (e.g., emergency
response, police, or fire), schools, hospitals, and nursing homes are located as well as facilities
such as powerplants and transmission lines.as shown in Figure 25 for the planning area. The
blue pin is DD74’s location. Resilience Analysis and Planning Tool (RAPT) (arcgis.com)
There are a number of critical facilities that are not owned by the cities, the county or DD7.
Examples include hospitals and nursing homes. The cities and county critical facilities include
but are not limited to emergency services like police, fire, and rescue.

It is important to note that while these facilities are located in the planning area, DD7, as a
drainage district, only has the authority for drainage issues. While it is important to understand
where critical and community facilities are located in the planning area for drainage plans and
mitigation actions, the cities, county, State and private entities have responsibility for all other
aspects of these facilities except for the buildings and equipment owned by DD7.

Figure 25 - RAPT map of Critical Facilities in DD7 Planning area (Blue pin is DD7

location)
Resilience Analysis and Planning Tool (RAPT) (arcgis.com)
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Critical infrastructure can include the roads and bridges that provide ingress and egress and allow
emergency vehicles access to those in need and the utilities that provide water, electricity, and
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communication services to the community.

Community lifelines are the most » _ _ :

fund yl . in th . Critical Facilities are those facilities considered

undamenta ser\{lf:es In the community critical to the health and welfare of the population

that, when stabilized, enable all other and that are especially important following a hazard.

aspects of society. The National Response As defined for this HMP, critical facilities include

Framework identifies seven lifelines as transportation systems, lifeline utility systems, high-

critical for maintaining public health, S (186 (B 0TS, ) [l e e
N . facilities, and essential facilities

safety, and economic viability and include:

e safety and security; Essential Facilities are a subset of critical facilities

e health and medical; that include those facilities that are important to

e communications; ensure a full recovery followmg the occurrence pf a
N hazard event. For the county risk assessment, this

e hazardous materials; category was defined to include police, fire, EMS,

o food, water, sheltering; schools/colleges, shelters, senior facilities, and

e energy; and medical facilities.

e transportation. . : : »
) . Lifelines enable the continuous operation of critical
While extremely important, from a hazard business and government functions and are essential

mitigation planning perspective for a to human health and safetv or economic securitv.
special district, community lifelines are
addressed by the local city and county
emergency management coordinators. This plan will focus on the District’s critical facilities
and the critical facilities located in the planning area for identification purposes only to help
understand what is impacted from a hazard so a mitigation action can be developed.

District Facilities: main office building, pump Stations, warehouses, vehicle sheds, data
centers, maintenance shops, fabrication shops, generator buildings, electrical shops, fuel
rooms, and the annex at Alligator Bayou are all considered critical to the mission of the
District.

Throughout the planning area, there are hospitals, nursing and assisted living facilities, schools,
fire, rescue and EMT facilities, police and prison facilities, communications facilities, water
and wastewater facilities, transmission facilities, pipelines, railways, highways, and ports that
are considered critical and the District works with the local communities to help protect those
structures through mitigation actions designed to mitigate flooding of those facilities.

Update Summary

Changes in Development. Both population and land use change has been negligible since
2019. In addition, all development within the Planning Area is required to provide no impact
on the community’s vulnerability to natural hazards. For DD7’s part of development planning,
it continues to require no adverse impact review of permits for drainage plans before approval.
The Cities and the County for their part, enforce higher standards within the Special Flood
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Hazard Area (SFHA) such as fill mitigation and finished floor elevations up to the base flood
elevation, decreasing vulnerability as compared to minimum standards.

Changes in Priorities and Progress. There have been no changes in priorities for DD7. In the
mitigation strategy section (Section 4), is a status update of all actions identified in the
previous plan from 2019.

Integrating the Mitigation Plan into other Planning Mechanisms. Iterations of this plan have
been reviewed and integrated into the Master Drainage Plan, the Capital Budgets list, the
Drainage Criteria Manual, and the Neches Region V Regional Flood Plan. DD7 has been a
stakeholder in hazard mitigation plan updates including the regional Jefferson/Hardin/Orange
County Hazard Mitigation Plan Update and the Jefferson County Drainage District No. 6 Plan
Update, and through that role, provides information regarding the DD7 hazard mitigation to the
planning committees of those jurisdictions.
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Section 2. The Planning Process

The Purpose of the Plan

Over twenty years ago, Congress recognized the need to support a new kind of planning that
would help local communities understand and reduce their vulnerability to natural hazards by
preparing a local hazard mitigation plan. Congress passed the Disaster Mitigation Act (DMA)
of 2000 which amended the Robert T. Stafford Disaster and Emergency Act (Stafford Act).
The Code of Federal Regulation (CFR) provides the regulatory requirements outlined in the
DMA. 44 CFR § 201.6(d)(3) stipulates that a local jurisdiction must review and revise its plan
to reflect changes in development, progress in local mitigation efforts, and changes in
priorities, and resubmit it for approval within 5 years to continue to be eligible for mitigation
project grant funding.

The Act intended to assist communities in reducing their risk from natural hazards by
identifying resources, information, and strategies for risk reduction, and through careful
planning and collaboration among public agencies, stakeholders, and the public prepare and
regularly update mitigation plans. To implement the DMA 2000 planning requirements, in
April 2022 FEMA released a Local Mitigation Planning Guide, FEMA’s official policy on, and
interpretation of, local hazard mitigation planning requirements. In May 2023 FEMA released
the Local Mitigation Planning handbook to guide local governments as they update a hazard
mitigation plan. The handbook emphasizes the shift to community resilience and a whole
community approach ensuring vulnerable populations are represented.

Changes from the Last Plan

Since the last iteration of the plan, the District made extensive efforts for outreach to the
stakeholders and the public. The MPC requested stakeholder participation and then set a
schedule for the stakeholders to learn about the process, understand how they can help through
two meetings, and proactively review and comment on the draft plan. In addition to
stakeholder outreach, the public outreach also increased through surveys, notification through
social media platforms as well as traditional platforms (website, newspaper notification) and
meetings outside of the public meetings at locations (Effie and Wilton Hebert Library) and
times suitable to multiple audiences. This outreach helped increase participation and input
from these groups to the plan.

The Planning Process

This section includes a description of the planning process used to update the 2025 DD7 Plan,
including how it was prepared, who was involved in the process, and how the public was
involved. The District followed a well-established planning process to update its Hazard
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Mitigation Plan (HMP). The Plan Update process followed the FEMA Local Hazard Mitigation
Plan regulations set forth in 44 Code of Federal Regulations (CFR) Part 201.6 and is FEMA’s
official source for defining the requirements for original and updated local hazard mitigation
plans. In addition, the FEMA Local Mitigation Planning Handbook (May 2023) was used as a
practical guide to ensure all requirements were satisfied for this update. The Local Mitigation
Planning Handbook suggests organizing the updates around four steps as illustrated in Figure
26.

Figure 26 - Steps to Prepare a Plan Update
(FEMA Local Mitigation Planning Handbook, May,2023 p. 2)
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The MCP reaffirmed that this update will be a single jurisdiction plan for DD7. The
plan would follow the same resource organization utilizing the support from three key
groups:

e The Mitigation Planning Committee

e The Stakeholders

e The Public o

Mitigation

Plan UPdate

Mitigation Planning Committee Stakeholders

The Mitigation Planning Committee (MPC) was reconvened. The MPC leads the review and
draft of the update as well as the annual review of the plan. Members are responsible for:

e Providing guidance and overseeing the planning process

e Attending and participating in meetings
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e Establishing a timeline for completion of the plan

e Assisting with the development and completion of certain planning elements, including:
Reviewing and updating the hazards of concern

Developing a public and stakeholder outreach program

Assuring the data and information used in the plan update process is the best available
Reviewing and updating the hazard mitigation strategy and goals

Identification and screening of mitigation actions

Reviewing plan documents prior to submission to TDEM and FEMA

Ensure that the plan meets the requirements of DMA 2000

VVVYVYVYVYY

During the first meeting, the team identified members who are no longer working in their
respective positions and additional members who needed to be included on the MPC. Table 7
lists the MPC members 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 Appendix A.

Table 7 — DD7 Mitigation Planning Committee (MPC)

MPC Member Title and Department
Garrett Boudoin Field Engineer, JCDD7
Toby Davis District Engineer, JCDD7
Allen Sims Assistant Manager/District Engineer
Kristen Thatcher Plan Consultant, JSWA
Chase Ward Plan Consultant, JSWA

Early in the planning update process, the MPC undertook a detailed review of every section of
the existing plan. The MPC identified all the subject areas where specific updates were
required. For example, census figures, the numbers, and locations of buildings, impacts of
recent hazard events, as some examples. The second purpose of the review was to ensure that
the updated plan is fully compliant and responsive to all the FEMA requirements including
understanding better the future climate change impacts and ensuring the mitigation strategy
benefits all residents. Table 8 is the schedule that was prepared.

The review indicated that there were changes and updates with the new FEMA guidance that
would require some research, revision, and more diligent outreach. The MPC met ten times
during the update process and will be briefly summarized as the minutes are attached to the
plan in Appendix A.

August 9, 2024 - The purpose of the meeting was to begin the planning process, finalize the
MPC membership, identify potential stakeholders, to make certain decisions about contents of
the plan, and to assign specific tasks to District staff and consultants. Each section of the
current plan was then reviewed and analyzed to determine which areas required update. The
2019 hazards were reviewed, the goal was reintroduced, and the team discussed plans, studies
and reports that were completed since 2019 for review. The team also discussed an outreach
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strategy. Lastly, a schedule was put in place to keep the process on schedule as shown in Table
8.

August 16, 2024 — The MPC reviewed the actions in the 2019 plan so a status could be
provided and a decision if the action was completed, ongoing, or no longer a priority. The
stakeholder list was finalized, and the capabilities assessment commenced. There was
discussion on development in the last five years as well as updating the critical facilities. The
outreach plan was formulated starting with a public survey and a letter inviting stakeholders to
participate.

August 22, 2024 — At this meeting the MPC, using the hazard profiles, prioritized the hazards
and worked on assets vulnerable to the hazards. Additional work was down on the local
capabilities review and the outreach work.

August 29, 2024 — With the outreach strategy finalized, a letter was drafted inviting
stakeholders to participate. The outreach materials and surveys were uploaded to the District’s
website and information regarding the survey was publicized through the District’s social
media channels, on its websites and requested stakeholders notify their communities. The
mitigation strategy and goal were updated and finalized. The team began work on the
mitigation actions.

September 13, 2024 —The outreach materials and surveys were uploaded to the District’s
website and information regarding the survey was publicized through the District’s social
media channels, on its websites and requested stakeholders notify their communities. The team
continued to work on the details of the actions. Discussion regarding the maintenance process
took place and a goal for the first draft for the MPC review was set as well as the first meeting
with Stakeholders (September 19™)

September 30, 2024-The MPC prioritized the actions. The MPC further refined the first draft,
prepared for the public meeting (October 16'), and worked on the second tier of outreach prior
to the first public meeting.

October 15, 2024 — The MPC prepared for the outreach and public meetings.

October 31, 2024 — The MPC discussed input from the stakeholders and the public to
incorporate in the plan and finalized the draft for MPC review. Once comments were
incorporated, the second stakeholder meeting was scheduled for November 71,
November 19, 2024 — Input received from the stakeholders was provided and the MPC

reviewed the input and prepared the final draft for public review and input The final draft date
was set, and the second public meeting and outreach meetings were set for November 27th.
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December 27, 2024 — The MPC received comments from the 30-day public comment period.
After reviewing, the team incorporated comments received in preparation to submit the final
plan for TDEM to review.

Table 8 - DD7 Hazard Mitigation Plan Update Schedule

Tasks August |September | October [November |December| January |[February

Organize resources
and teams

Create outreach
strategy

Review capabilities
and assess gaps

I —
S ————
, i

Conduct risk s s
—
I

|
r—

nent
Review current
actions
Mitigation goal reivew
Identify new actions
Prioritize actions and
determine plan
implementation
Review plan
maintenance process

Review final draft (|

Submit Plan to State

and FEMA -

Adopt Plan B
MEETINGS

MPC % | 3 | X | ¢ | * % | %
Stakeholders x * x x

Public * x “

Outreach Meetings 83 %

Stakeholders

Stakeholders are individuals and organizations that may be affected by mitigation actions and
policies and who can provide specific information on topics or provide input from a different
perspective in the community including:
e Local and regional agencies involved in hazard mitigation activities
e Agencies that have the authority to regulate development
e Neighboring communities
e Representatives of businesses, academia, and other private organizations
e Representatives of nonprofit organizations, including community-based organizations,
that work directly with and/or provide support to underserved communities and socially
vulnerable populations, among others.

The MPC identified stakeholders and sent an invitation to participate in the plan update to the
stakeholders on September 11, 2024, by mail and email. The Stakeholders for this update are
listed in Table 9.
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Table 9 - Stakeholders for the DD7 Hazard Mitigation Plan Update 2025

Matthew Kaufman
Kyle Reed

Doug Canant
Michelle Falgout
Jeff Branick
Betty J. Reyard
Richard Reed
William Rash
Stuart Kieschnick
Mark Porterie
Radermon Scypion
Edgar Redeaux
Mike Gonzales
Robert Grimm
Terry Morton
Lance Billeaud
Eloy Vega
Jermey Houston
Robert Havens
Diana LaBorde
Crystal Jordan
Letha Knaus

Joe Tant

Jeff Newman
Claire Jackson
Mark Skobel
Carol Hebert
Gary Parsley
Kim Hoyt

Jed Franzen
Rodney Dillon
Josh Snow
Stephen McDowell
Darrell Jacob
John Lycan

Deputy Director
Project Manager

Chief Operating Officer
County Engineer
County Judge

President

Superintendent
Superintendent

Superintendent

Jefferson County EMC

Fire Chief/EMC

Fire Chief/EMC

Fire Chief/EMC

EMC w/PA Police Department
Deputy Fire Chief/Deputy EMC
President/CEO

Executive Director

Executive Director

President

Executive Vice President

Vice President & General Manager
Public Affairs Manager

Plant Manager

Plant Director

Plant Manager
President

Plant Manager
Plant Manager

Sabine Neches Navigation District
Sabine Neches Navigation District
Jefferson County DD6

Jefferson County

Jefferson County

Lamar State College Port Arthur
Lamar State College Port Arthur
Lamar State College Port Arthur
Nederland ISD

Port Arthur ISD

Port Arthur ISD

Port Arthur ISD

Port Neches Groves ISD

Jefferson County

Nederland

Groves

Port Neches

Port Arthur

Port Arthur

Nederland Chamber of Commerce
Port Neches Chamber of Commerce
Groves Chambers of Commerce
Port Arthur Chambers of Commerce
Motiva Refinery

Motiva Refinery

Valero Refinery

Valero Refinery

Chevron-Phillips Chemical Plant
Indorama Ventures Oxides LLC
Indorama Ventures Oxides LLC
Flint Hills Chemical

Medical Center of Southeast Texas
Texas Parks & Wildlife

TOTAL Refinery

BASF Chemical Plant

42 |Page




Stakeholder outreach was performed early on, and continually throughout the planning process.
There were two formal presentations and one request for input on the draft of the plan. The
stakeholders were also invited to the public meetings. Input was received throughout the
drafting process. A brief description of the three stakeholder meetings is below.

September 19, 2024 — The MPC explained the importance of mitigation planning, this plan
update, and how the stakeholders could help and provide input the drafting process.

November 7, 2024 — The MPC summarized the first draft of the plan and solicited review and
input from the stakeholders.

November 27, 2024 — The MPC, after receiving initial public and stakeholder review,
requested final review and comment to incorporate in the final draft to be presented for public
review and comment for 30 days.

Documentation of the 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 how decisions
were reached. To facilitate this documentation:

e Minutes were maintained for the MPC meetings.

e A letter was sent to the stakeholders to invite them to be a stakeholder and 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 C. Additional virtual meetings
were also held with the stakeholders who were invited by email. Appendix X includes
the presentations.

e An online hazard mitigation public survey was developed and made accessible through
the District’s website.

e Outreach meetings were held.

e Outreach material was created and disseminated through the District’s website, social
media platforms, and notices in public buildings. Print material was prepared for each
public meeting.

e Two public meetings were held. The draft plan update was posted to the District’s
website and was mailed to interested parties upon request. The public was informed
how to provide input during a 30-day comment period.

Once comments were received, the MPC finalized the draft and submitted it to TDEM for
review and FEMA approval.

Community Participation

Consistent with the District’s standard practice of informing, engaging, and involving citizens,
and to fulfill public participation requirements of the mitigation planning programs, the MPC
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developed an outreach plan that publicized the initiative, invited residents to review the plan
update, and solicited public comment.

The goal of the outreach strategy included:

Public Awareness of the importance of hazard mitigation planning
Special considerations to invite vulnerable populations to participate
Public Awareness of the District’s Hazard Mitigation Plan

Public input on the Plan

This strategy was implemented as follows:

A hazard mitigation plan update public survey was created to gauge:
Resident’s experience with hazards

Resident’s perception of risks from hazards

Knowledge of importance of Mitigation Planning
Knowledge of the District’s Hazard Mitigation Plan

Support of community programs that support Mitigation

YVVYVYVYV

The survey was available on the District’s website from August 12, 2024 until October
30, 2024.

The Public was made aware of the survey through the District’s social media platforms,
District website, and public meetings. Figure 27 are photos and screen shots of the
advertising. Appendix D shows the results of the survey.

Results from the survey were provided to the MPC and the stakeholders.

The MPC used this information as they drafted actions and confirmed assessed risk.
The MPC met with various groups at locations close to them, to share information on
the District’s plan. In addition, the MPC asked the stakeholder group to share
information on the importance of hazard mitigation plans and let their constituents
know how they can get involved.

In an effort to reach vulnerable populations, meetings were held during the evening at a
local public library to give the community an opportunity to partake in the plan update.
Meetings were also held in the morning for individuals who could not attend meetings
during the day. Stakeholders who worked with vulnerable populations were asked to
inform constituents of the meetings and how they can help. Every effort was made to
reach all members of the public through print (newspaper), public displays, social
media, notices placed on public boards, and the District’s website.

During this Plan update process, the public was invited to attend two public meetings
during the drafting of the plan update. The first meeting was held October 16"
Preliminary sections of the Plan update were available for public review at this
meeting. The public was invited to provide input on the document for 30 days at the
second public meeting (November 27th). Outreach meetings were held at the Effie and
Wilton Hebert Library prior to the public meetings. The District encouraged the public
to provide comments, by email, through the website portal or by mail. Comments
provided were reviewed to determine how best to incorporate into the plan.
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Figure 27 - Outreach for the Survey, Planning Information and Meetings
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Publisher's Certificate of Publication

STATE OF TEXAS
COUNTY OF JEFFERSON

Ron Prince, being duly sworn, on oath says he is
and during all times herein stated has been an em-
ployee of The Port Arthur Newsmedia publisher and
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PUBLIC NOTICE

Jefferson County Drainage Dis-
trict No. 7 (JCDD?7) is updating
its Hazard Mitigation Plan, as
required by the Federal Emer-
gency Management Agency
(FEMA) and the Texas Division
of Emergency Management
(TDEM). The public is invited
to a meeting where JCDD7 will
present an overview of the im-
portance of the plan, the status
of the planning process and ex-
plain how the public can support
the initiative. The actions iden-
tified in this plan are intended to
help protect the citizens, prop-
erty, and natural environment
throughout the District. The
District will hold two meetings
with the public on October 16th
to discuss. The first meeting will
be held at the JCDD7 Office,
3400 Hwy 73, Port Arthur at
9:30 am. The second meeting
will be held at the Effie & Wil-
ton Hebert Public Library, 2025
Merriman Street, Port Nech-
es at 5:30 pm. The public is
encouraged to come to either
meeting.
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Local Capabilities Assessment and Integration

The Capability Assessment describes the tools in the District’s toolbox for implementing
mitigation actions to reduce disaster losses and to identify potential opportunities for
establishing or enhancing specific mitigation policies, programs, or projects. These tools can be
grouped into the following categories (see Figure 28):

Figure 28 - Categories for Capabilities Assessment

PLANNING & REGULATORY: ADMINISTRATIVE & TECHNICAL:
sl | Mplementation of ordinances, poli- City agency staff and their skills and
— cies, site plan reviews, local laws, state tools that can be used for mitigation

statutes, plans, and programs that planning and to implement specific

relate to guiding and managing mitigation actions.

growth and development.

used to implement mitigation activi-
ties and communicate hazard related
information.

FINANCIAL: N EDUCATION & OUTREACH:
Resources that a jurisdiction has ‘ W Programs and methods that could be

access to or is eligible to use to fund
mitigation actions.

The MPC reviewed existing District’s capabilities, considering authorities, policies, programs,
and resources available. The assessment of the mitigation goals, programs, and capabilities
included grouping them into the four categories described in Figure 28.

Administrative and Technical Resources
The MPC used the FEMA Local Mitigation Planning Handbook Worksheet 4 — Capability
Assessment by category to help identify what capabilities apply and do not apply to the District

as well as to see if there is a gap that can be built on to increase the District’s capabilities.
Table 10 represents the District’s administrative capabilities.
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Table 10 — DD7 Administrative/Technical Capabilities

Administrative/Tech Capabilities

Planner/engineer with knowledge of
land development/land management
practices

Engineer/professional trained in
Construction practices related to
buildings and/or infrastructure

Planner/engineer/scientist with an
understanding of natural hazards

Transportation Planner

Resiliency Planner

YES/NO

Yes

Yes

Yes

No

No

Personnel skilled in GIS Yes

Full-time building official

Floodplain Manager

Emergency Manager Yes
Grant Writer Yes
Other Personnel Yes

GIS Data
Hazard areas
Critical facilities
Building footprints
Land use
Assessor data
Warning systems
Other

Yes/No

Department/Position or Comment

Permit Administrator

District Engineer

Engineer

Not part of jurisdictional authority but
DD?7 could request receiving information
for potential input for areas that impact
projects.

Not part of jurisdictional authority but
DD7 could request receiving information
for potential input for areas that impact
projects.

Engineer
Assistant District Manager

Not part of jurisdictional authority but
DD?7 could request receiving information
for potential input for areas that impact
projects.

Assistant District Manager

District RPLS

Engineer. District has some data but not
all of the data listed.
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Improving and Expanding Administrative and Technical Resources Capabilities

To determine if there is a gap, the MPC reviewed the jurisdictional authority of the District.
While there are some administrative functions that DD7 does not have authority (e.g.,
floodplain manager), it could request from the jurisdictions in their planning area that has that
authority to receive information or attend meetings when DD7 projects, facilities or interests
may be impacted. Another area of improvement is to try to link data from the 15 DD7 rain
gauges to other agency gauges to provide real-time data for the public. While both the cities
and the County have early warning capability, and citizens in the area rely mostly on local
weather for rain gauge data, DD7’s 15 rain gauges at twelve of the pump stations intake bays
and three other gauges near main channels could be used to help emergency management
support for these areas.

Regulatory and Planning

While DD7 does not have direct oversight of development in the floodplain and with
subdivision plans, it is part of the review and approval process with the county and the cities.
As part of that review, DD7 provides interested parties a clear and consistent review process
and documents outlined in the Rules and Regulations Guidelines. These guidelines, as well as
all other needed forms and documents can be easily downloaded from the District’s website,
DD7 - Jefferson County Drainage District #7 and are summarized below.

e DD7 Master Drainage Plan, 2019 — In November, 2019, the District adopted a Plan
Related to Drainage and Flood Damage Reduction that examined how development is
reviewed and to lay the coordination and analysis groundwork required by statute so the
District could develop, adopt, implement and enforce regulations relating to its review
and approval of development proposal.

e DD7 Drainage Regulations, 2019. In 2019, the District prepared rules, regulations
and guidelines to provide efficient, consistent and orderly development of drainage
facilities within the District’s jurisdiction by applying generally accepted engineering
criteria and establish factual and scientific data required for planning and designing
future drainage facilities, in order to achieve adequate retention, detention and
conveyance from storm and flood waters through the District’s jurisdiction.

e Permits. DD7 controls certain activities within its jurisdictional authority. The
District grants permits and requires on-site availability of such permits.
Jefferson County Drainage District No. 7 requires that a permit be applied for
and approved
by the Board of Commissioners for the following activities.

e Any pipeline, utility or other facility is constructed upon or across any property,
easements, or rights-of-way owned or controlled by the District and used for
drainage, hurricane flood protection or other operations of DD7.
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http://dd7.org/special-notices.asp

Any new structure or modification to existing structure, discharging into any
property, easements, or rights-of-way owned or controlled by the District and
used for drainage, hurricane flood protection or other operations of Drainage
District No. 7.

Any new flow or change to existing flow into any property, easements, or
rights-of-way owned or controlled by the District and used for drainage,
hurricane flood protection or other operations of Drainage District No.
Utility/Pipeline Crossing Permit Application — All permitting/access through or
over the Jefferson County Drainage District No.7/U.S. Army Corps of
Engineers Hurricane Flood Protection Levee (DD7/COE HFPL) facilities
requires compliance with 33 U.S.C. 408 (Section 408). A Minor Section 408 or
Major Section 408 COE review and approval will be required as part of the
permitting process. However, all applications must be filed/processed through
DD7.

Drainage Criteria Manual for Jefferson County DD7, November 2019. — The primary
purpose of this drainage criteria manual is to establish standard principles and practices for the
analysis, design, and construction of primary drainage systems within Jefferson County
Drainage District No. 7 (DD7). This Drainage Criteria Manual is issued to support the Master
Drainage Plan and Drainage Regulations that have been adopted by the Jefferson County
Drainage District No. 7 pursuant to the authority set forth in the Texas Water Code §49.211

Using the FEMA worksheet 4, the District reviewed the plans and tools available from a
regulatory perspective and their jurisdictional authority as shown in Table 11.

Table 11 - Regulatory Mitigation Capabilities Regulatory Tool (ordinances, codes, plans)

Regulatory Tool Explanation/Comment/Discussion

Comprehensive Plan Yes 2002 Master Drainage Plan Study, currently
updating

Zoning Ordinance No Responsibility with City / County

Subdivision Ordinance No

Site plan review requirements Yes Drainage Criteria Manual and Master Drainage

Plan (Plan related to Drainage and Flood
Damage Reduction-November 2019)

Growth management Ordinance No

Floodplain Management Plan and | No Responsibility with City / County
Floodplain Ordinance
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Regulatory Tool

Explanation/Comment/Discussion

Other special purpose ordinance  Yes Drainage Criteria Manual and Master Drainage

(stormwater, steep slope, wildfire) Plan

Building Code Effectiveness No Responsibility with City

Grading Schedule (BCEGS)

Rating

Building Code No Responsibility with City

Fire Department International No Responsibility with City / County

Organization for Standardization

(1SO) rating

Erosion or sediment control Yes  Jefferson County Storm Water Coalition

program

Stormwater Management Yes Same as above, regional activities with other

program municipalities

Capital Improvements plan No Special Projects (Informal Budget List)

Economic Development Plan No Responsibility with City / County

Local Emergency Operation plan | No The County has an Emergency Operation Plan,
however, DD7 has internal personnel plan for
Storm Duty

Elevation Certificates No Flood Plain Management

Other plans No Hazard Mitigation Plan
Regional Watershed Planning (Neches Region
5)

Flood insurance study or other No No, working with FEMA to get the Hurricane

engineering study for streams

Flood Protection Levee (HFPL) recertified and
new maps approved.

Improving Regulatory and Planning Capabilities
The District continues to review its regulations and drainage criteria, however, establishing an
annual review with report would help formalize that process.

51|Page




Financial Resources

The District uses ad valorem tax from its jurisdictional area to support flood control facilities
and services in the jurisdictional area. In addition, the District actively pursues grants through
various state and federal agencies for projects and programs, including hazard mitigation.

Table 12 - Fiscal Capabilities Financial Resources Capabilities

Financial Tools YES/NO ‘

Grants - FEMA (FMA, HMGP) Community Development Block Grant Yes
(CDBG), State Grants

Capital Improvement Project Funding Yes
Authority to levy taxes for specific purposes No
Fees for water, sewer, gas, or electric services No
Impact fees for new development No
Incur Debt through general obligation bonds Yes
Incur Debt through special tax bonds Yes
Incur debt through private activities No
Withhold spending in hazard-prone areas No
Stormwater Service fees No
Other Yes

e Insured Buildings
DD7 maintains approximately $102 Million property insurance coverage on buildings
and facilities it owns, to protect the District from damage due to structural fire, wind
and lightning (hazards other than flood) and approximately $1.65 Million in coverage
for building contents. It also carries windstorm insurance.

Improving Regulatory and Financial Capabilities
DD7 will continue to review its rules and guidelines to ensure these rules are supporting
mitigation efforts. It will continue to look for funding opportunities with its communities, the

County, state and federal agencies and grants to fund mitigation efforts listed in the mitigation
action table.
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Education and Outreach

DD?7 actively communicates with its residents using a variety of media, each of which have
been used to convey information, including content about flood hazards:

e News releases - News releases announcing District events and issues of public interest
are sent to local media help publicize information to the public;

e Mailings - Information that could impact the public is also sent by mail to directly reach
the constituents; and

e Website - The District’s
official website provides
information, applications,
forms, and interactive features
such as maps. It also helps
sponsor the Jefferson County
Stormwater Quality Coalition
website which hosts public
education material,
construction information and
other important documentation

e Social Media — The District
provides information and latest
news releases through its Facebook page.

Table 13 - Education and Outreach Capabilities

Education and Outreach Tools YES/NO Comments

Program/Organization No Jefferson County Stormwater
Quality Coalition

Community Newsletters No

Hazard awareness campaigns (such as Yes Southeast Texas Alert Network
Firewise, Storm Ready, Severe Weather (STAN) outreach capabilities
Awareness Week, school programs, public

events)

Local news Yes

Organizations that represent/advocate No

for/interact with underserved and
vulnerable communities

Social media Yes Facebook

Other Yes Website
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Improving Education and Outreach Capabilities

DD7 will utilize its website and the websites of the communities within its planning area and
the County to provide updated information regarding work being done in support of mitigation,
efforts individual can do to help with mitigation and raise awareness of the tools available to
the public to help understand weather events.

Participation in the NFIP

DD7 is a conservation and reclamation district and a political subdivision of the State of Texas.
Considering DD7 is a separate entity and does not directly participate in the NFIP, specific
actions will be determined by representatives and officials with the incorporated areas and
Brazoria County within the District. With this in mind, DD7 did not identify and prioritize
NFIP actions as part of the planning process. DD7 will continue to work closely with the City
of Port Arthur, City of Port Neches, Groves, Nederland, and Jefferson County to identify and
recommend actions that will ensure continued compliance with the NFIP.

Participation with the National Flood Insurance Program (NFIP) and the Community Rating
System (CRS) are important to the citizens within the jurisdictional area of DD7. This is
evidenced by the Cities Port Arthur, Port Neches, Groves, Nederland, and Jefferson County
County’s commitment to regulating development and redevelopment, adoption of provisions
that exceed the minimum requirements, and by their active pursuit of risk mitigation
opportunities. Cities and Counties are eligible to apply and maintain status within the NFIP
and CRS and in doing so, residents can receive NFIP backed flood insurance and when steps
are met, discounted rates through the CRS program.

Changes in Development

Per the Jefferson County Appraisal District (JCAD) as of 2024, there are 37,153 total
residential housing units and 3,681 commercial buildings located within the Planning Area.
Comparing it to the 2019 numbers, there is an increase in total building in a five-year period of

approximately 8.73%, as shown in Table 14 driven by the commercial building increases.

Table 14 - No. of Buildings by Type in Planning Area (JCAD)

Type 2019 No. [ 2024 No. | Variance % Change
_ ) o 37,554 37,153 -401 1.07%
Residential Buildings
: - 3,077 3,681 604 19.63%
Commercial Buildings
37,554 40,834 3,280 8.73%

Total
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The Cities and County are responsible for the building code and development ordinances, and
these communities have instituted ordinances to ensure homes and commercial buildings are
built to withstand 110 mile per hour wind loads at three seconds gusts and requires any
building in the floodplain to be at least one-foot above the Base flood elevation with an
elevation certificate establishing the height. While there has been a steady increase of
development, the jurisdictions recognize the importance to institute measures to limit damage
and exposure of citizens and structures to floods and high wind hazards implementation of
these codes and ordinances.

While DD7 does not have direct oversight of development in the floodplain and with
subdivision plans, it is part of the review and approval process with the County and the Cities.
As part of that review, DD7 provides interested parties a clear and consistent review process
and documents outlined in the Rules and Regulations Guidelines. These guidelines, as well as
all other needed forms and documents can be easily downloaded from the District’s website

While there has been a decrease in residential development but an increase in commercial

development, sound policies and implementation by the communities have not caused an
increase in hazard vulnerability to these new buildings.
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Section 3. Hazard Identification and Risk Assessment

Changes from the Last Plan

As part of the update process, the MPC reviewed the hazards included in the most current plan
and determined if any hazards should be added or removed. The hazards that were profiled in
the 2019 plan and are in this updated plan are shown in Table 15. The hazards in red are being
added to the 2025 plan update and were not in the previous iteration from 2019. The MPC also
reviewed if climate change further impacts the hazard and during the vulnerability analysis
added a socially vulnerable populations segment. Numerous changes from the current plan
were incorporated, including updated maps and tables displaying the event history from the
National Center for Environmental Information (NCEI) for various hazards, community profile
information, as well as many other less significant modifications.

Table 15 - 2019 and 2025 Hazards

Hazards from 2019 Plan

Hazards for 2025 Plan

Flood

Coastal Erosion

Hurricanes/Tropical Storms

Drought

Levee Failure

Extreme Heat

Severe Thunderstorm/High Wind

Flood

Tornado

Hailstorm

Hurricane/Tropical Storm

Levee Failure

Lightning

Severe Thunderstorm/High Wind

Tornado

Winter Storm

Introduction

Risk assessments are conducted to determine the potential impacts of specified hazards on
human safety, the 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
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life, personal injury, property damage, loss or other impacts created by the interaction of

natural hazards with local citizens and community assets.

FEMA has provided a diagram (Figure 29) that illustrates the concept of risk as the overlap
between hazards and community assets — the smaller the overlap, the lower the risk. Each
hazard includes a description of the hazard, location, extent, previous occurrence, probability
of future events based on historical analysis, and if climate change can affect the probability of
the hazard. Hazards are then evaluated based on potential impact on the community, the worst-
case scenario for the community, the community’s overall vulnerability with a subset of

analysis on socially vulnerable populations.
Figure 29 - FEMA Concept of Risk Diagram

Hazards Community Assets

Location People
Extent/Magnitude Structures

Impact Systems
Previous Events Valued Activities

Future Probability Natural, Historic, and
Cultural Resources

Identifying Hazards

The Hazard Summary Table (Table 16) provides an overview of the likelihood of occurrence
and the estimated impact on public health, safety, and property for the hazards included in this
plan. The definitions in Table 17 were reviewed for each hazard profiled and summarized.
Each hazard received an overall significance classification of Low, Medium, or High.

Table 16 - Classifications and Definitions for Hazards

Negligible: Less than 10 percent of planning area or isolated single-point occurrences.

Limited: 10 to 25 percent of the planning area or limited single-point occurrences.

Significant: 25 to 75 percent of planning area or frequent single-point occurrences.

Extensive: 75 to 100 percent of planning area or consistent single-point occurrences.
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Unlikely: Less than 1% probability of occurrence in the next year or a recurrence interval of > every 100
years.

Occasional: 1 to 10%probability of occurrence in the next year or a recurrence interval of 11 to 100 years.
Likely: 10 to 90% probability of occurrence in the next year or a recurrence interval of 1 to 10 years.

Highly Likely: 90 to 100 percent probability of occurrence in the next year or a recurrence interval of <
than 1 year.

Weak: Limited classification on scientific scale, slow speed of onset or short duration of event, resulting
in little to no damage.

Moderate: Moderate classification on scientific scale, moderate speed of onset or moderate duration of
event, resulting in some damage and loss of services for days.
Severe: Severe classification on scientific scale, fast speed of onset or long duration of event, resulting in
devastating damage and loss of services for weeks or months.

Extreme: Extreme classification on scientific scale, immediate onset or extended duration of event,
resulting in catastrophic damage and uninhabitable conditions.

Low: Two or more criteria fall in lower classifications, or the event has a minimal impact on the planning
area. This rating is sometimes used for hazards with a minimal or unknown record of occurrences or for
hazards with minimal mitigation potential.

Medium: The criteria fall mostly in the middle ranges of classifications and the event’s impacts on the
planning area are noticeable but not devastating. This rating is sometimes used for hazards with a high
extent rating but very low probability rating.

High: The criteria consistently fall in the high classifications and the event is likely/highly likely to occur
with severe strength over a significant to extensive portion of the planning area.

Table 17 - Hazard Summary Table for JCDD7

Coastal Erosion Limited Moderate Occasional Medium

Drought Extensive Weak Likely Medium

Extreme Heat Extensive Weak Likely Medium
Flood Significant Severe Likely High
Hailstorm Extensive Moderate Occasional Low
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Hurricane/ Extensive
Tropical Storm
Levee Failure Significant
Lightning Extensive
Severe Extensive
Thunderstorms/
High Wind
Tornado Extensive
Winter Storm Extensive

Hazards Omitted

Extreme Highly Likely High

Extreme Occasional High
Moderate Likely Medium
Severe Highly Likely High

Severe Likely Medium
Moderate Occasional Medium

The District focused on hazards that occur within the planning area that historically have had
enough impact (e.g., damage to property, infrastructure, injury, or death) that mitigation of that
hazard is necessary for the welfare of the community. Certain hazards have no history of
impact in the planning area; therefore, the District decided to omit these hazards. Important to
note, while the District believes these hazards are negligible, each year it will review the
hazard during its annual review to determine if the impact has changed and if so, will update
the Plan accordingly. None of these hazards were included in the 2019 Plan.

Table 18 - Hazards Omitted

Dam Failure Omit
Earthquake Omit
Subsidence Omit

The Mitigation Planning Committee has discussed this
hazard in depth and decided that based on their research
there would be no potential damage to the planning area if
any of the dams upstream to DD7 were to failure. It was
decided to omit the hazard.

The state plan indicates that earthquake occurrence is very
rare and there is no history of impact to Jefferson County.
Subsidence has not been a risk to planning area based on no
historical record of any occurrence. In addition, JCDD7
reviewed the Houston/Galveston subsidence reports that
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indicates that planning area has a de-minimus level of
subsidence, therefore the hazard will not be profiled.

Wildfire Omit There is no historical damage from wildfire in the planning
area. All DD7 owned facilities are outside the wildlife-
urban interface (WUI), therefore the hazard will not be
profiled.

Hazard Damage Summary Information

According to the NOAA NCEI Climate Monitoring website, The U.S. has sustained 391
weather and climate disasters since 1980 where overall damages/costs reached or exceeded $1
billion (https://www.ncei.noaa.gov/access/billions/). Although there is not one list of all private
and public losses from natural disasters for the planning area, NOAA provides an annual
review of disasters and costs nationwide. For 2024, the total cost of the 15 weather/climate
disaster events to affect the United States was $37.9 billion. The events included 1 drought
event, 4 flooding events, 13 severe storm events and 2 winter storm events. Figure 30 depicts
the timing and location of these disasters.

Figure 30 - 2024 Disasters and Locations
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https://www.ncei.noaa.gov/access/billions/

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 associated with declared major
disasters. The U.S. Army Corps of Engineers (USACE) and the Natural Resources
Conservation Service (NRCS) collect data on losses during some of their ongoing projects and
studies. As mentioned earlier in this Section, NOAA’s National Center for Environmental
Information database is another source where data statistics such as injuries, deaths, and
damage estimates are maintained for a variety of natural hazards. The data is maintained at the
county level, with more recent entries listing the specific location within the county. This
county-wide hazard data from the NCEI is often the best available resource for documenting
historical events. Two sources used to help provide important data are the NCEI database and
FEMA'’s declared disaster database. The State of Texas’s 2023 Hazard Mitigation Plan
summarizes damages by hazards by county from data from the NCEI database for 2001-2021.
The MPC summarized the State’s findings for Jefferson County as shown in Table 19. It is
important to note that this data is for the entirety of Jefferson County and that this data is not
available for just DD7.

Table 19 - Summary of Jefferson County Damages by Hazards
(TDEM Hazard Mitigation Plan, 2023)

Severe Coastal Levee

Extreme Heat  Flood Hailstorm Hurricane Lightning Thunderstorm  Winterstorm Tornado Erosion Failure
Ranking 165 143 5 235 11 26 33 96 10 N/A N/A
Number of Events 1 2 79 61 9 10 86 12 12
Property Damage $0.00 $0.00 $374,146,302.00 $0.00 $469,623,689.00 $651,525.00 $5,178,960.00 $673,626.00 $34,559,125.00
Crop Damage $0.00 $0.00 $0.00 $0.00  $1,321,624.00 $0.00 $0.00 $0.00 $0.00
Fatalities 0 1} 10 1} 0 3 1} 1 1}
Injuries 0 0 1 0 12 7 2 0 11
Annualized Losses $0.00 $0.00  $17,006,650.09 $0.00  $21,346,531.00 $29,615.00 $235,407.00 $30,619.00 $1,570,869.00
Average Annual
Event 2000-2016 0.06 0.1 3.35 2.8 0.31 0.53 341 0.47 0.82
Annual Average
Frequency Change -29.41% -10.00% 6.60% -1.80% 24.20% -0.17% 12.70% 13.70% -51.00%
Probability Unlikely Unlikely Highly Likely Highly Likely Likely Likely Highly Likely Highly Likely Highly Likely |

Losses Due to Major Disasters

In most declared major disasters, the federal government reimburses at least 75% of the
eligible costs of cleanup and recovery and possibly more depending on the severity of the
disaster. The remaining percentage is covered by the state and affected local jurisdictions.
These costs, which do not include costs incurred by other federal agencies or by state and local
agencies, include those associated with:

e Public assistance for debris removal, emergency services, roads and bridges, flood
control facilities, public buildings and equipment, public utilities, and parks and
recreational facilities.

e Financial assistance disbursed for individual and household grants, emergency food and
shelter, and other assistance to individuals.

e Grant funds are set aside to support hazard mitigation.
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An example is Texas Severe Winter Storms (4586-DR-TX). On February 18, 2021, Governor
Abbott requested a major disaster declaration due to severe winter storms beginning on
February 11, 2021, and continuing for several days. The Governor requested a declaration for
Individual Assistance; all categories of public assistance, including snow assistance; and
Hazard Mitigation for all 254 Texas counties. This event was of the severity and magnitude
that the need for supplemental Federal assistance was determined to be necessary prior to the
completion of joint Federal, State, and local government Preliminary Damage Assessments
(PDAS). Per 44 C.F.R.§ 206.33(d) and § 206.36(d), the requirement for a joint PDA may be
waived for those incidents of such unusual severity and magnitude that formal field damage
assessments are not required to establish the need for supplemental Federal assistance under
the Stafford Act. On February 19, 2021, President Biden declared that a major disaster exists in
the State of Texas. The funding obligations were as follows in Figure 31.

Figure 31 - Funding Obligations by FEMA Disaster Category

Funding Obligations

Individual Assistance Amount

Total Housing Assistance (HA) - Dollars Approved $182,111,272.91
Total Other Needs Assistance (ONA) - Dollars Approved $20,831,580.90
Total Individual & Households Program Dollars Approved $202,942,853.81

Individual Assistance Applications Approved 60329

Public Assistance Amount
Emergency Work (Categories A-B) - Dollars Obligated §52,271,171.42

Permanent Work (Categories C-G) - Dollars Obligated $41,174,728.57

Total Public Assistance Grants Dollars Obligated $98,718,270.01

Hazard Mitigation Assistance Amount

Hazard Mitigation Grant Program (HMGP) - Dollars Obligated $3,072,907.33

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 disaster by the President
of the United States. Presidential Disaster Declarations (DRs) are made at the county level and
are not specific to any one city or district.
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FEMA'’s website on Disaster Declaration for States and Counties (Disaster Declarations for
States and Counties | FEMA.gov_) provides a summary illustration for Jefferson County,
Texas from 1953-2024 of Disaster Declarations as shown in Figure 32. A total of 22 natural
disaster declarations have been made for Jefferson County since 1953. By hazard, flood top
the list with seven, followed by hurricane/tropical storm with seven, severe storms with five.

Figure 32 - Visual Summary of Disaster Declarations for Jefferson County, Texas 1953-
2024
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Since the end of 2019, there have been three Presidentially Declared Disasters - hurricane and

severe ice storm, for Jefferson County as represented in Figure 33.
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Figure 33 - Visual Summary of Disaster Declarations for Jefferson County, Texas 2020-
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Jefferson County has persevered through many natural disasters. Table 20 details the
Presidential Declared Disasters and Emergency Declarations that the County experienced from
1953 until 2024. Highlighted in yellow are the declarations from 2020-2024 (since the last
plan was completed). Each disaster is costly and challenging. The goal of this plan is
mitigation and to reduce the impact of future disasters like these mentioned below. COVID-19
disaster declaration is in this table, but this plan will not detail this biological disaster.
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Table 20 - Jefferson County Presidential and Emergency Declarations, 1953-2024

Declaration Disaster

Date H Number n Type n Title

07/09/2024 4798 Hurricane Hurricane Beryl
02/19/2021 4586 Severe lce Storm Severe lce Storm
12/9/2020 4572 Hurricane Hurricane Laura
03/25/2020 4485 Biological COVID-19

10/4/2019 4466 Flood Tropical Storm Imelda
08/25/2017 4332 Hurricane Hurricane Harvey
11/25/2015 4245 Seyere Storm Seyere Storm
a/9/2011 4029 Fire Wildfire

09/13/2008 1791 Hurricane Hurricane lke
01/11/2006 1624 Fire Extreme Wildfire
09/24/2005 1606 Hurricane Hurricane Rita
11/05/2002 1439 Severe Storm Severe Storm
06/09/2001 1379 Coastal Storm Tropical Storm Allison
10/21/1998 1257 Flood Flooding

09/23/1998 1245 Seyere Storm Hurricane Georges
08/26/1998 1239 Severe Storm Tropical Storm Charley
10/18/1994 1041 Flood Seyere Storm
7/18/1989 836 Flood Tropical Storm Allison
5/19/1989 828 Seyere Storm Seyere Storm
a/26/1980 632 Flood Tropical Storm Danielle
7/28/1979 595 Flood Seyere Storm
4/26/1579 580 Severe Storm Storm & Flash Flood
6/25/1973 393 Flood Seyere Storm

This information is helpful as it also shows that flooding is one of the most damaging hazards
along with hurricanes and tropical storms and severe winter storms/ice storms.

As mentioned earlier, the MPC reviewed the State of Texas Hazard Mitigation Plan (2023). In
addition, The MPC reviewed the National Oceanic and Atmospheric Administration’s National
Centers for Environmental Information (NOAA, NCEI) hazard database, FEMA’s Disaster
Declarations, Risk Index, neighboring counties and cities (Harris, Fort Bend, Pearland, Alvin,
Brazoria) Hazard Mitigation Plans, USDA Drought Disasters for Jefferson County, General
Land Office regional plan, TWDB 2022 State of Water Report, US Census Bureau data,
Region 6 San Jacinto Regional Flood Plan, and the CDC’s Social Vulnerability Index. These
reports were used in this plan as follows:
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e State of Texas Hazard Mitigation Plan (2023): Plan’s goals, actions and hazards were
reviewed to gather data for this plan for mitigation strategy, goals, actions, and hazard
data.

e National Oceanic and Atmospheric Administration’s National Centers for
Environmental Information (NOAA, NCEI): Information used to gather hazard data.

e FEMA Disaster Declarations and Risk Index: Information was used for historical
information and for hazard data.

e Jefferson/Hardin/Orange and JCDD6 Hazard Mitigation Plans Updates: Plan’s goals,
actions and hazards were reviewed to gather data for this plan.

e CDC Social Vulnerability database was used for information on risk for vulnerable
population.

e US Census Data was used for information on population, density, housing, education,
workforce and other community profile information.

e Region 5 Neches Regional Flood Plan provides data from a regional perspective on
flooding.

e TWDB 2022 State of Water Report reviewed demands by usage type for the County.

The next part of this section focuses on hazard identification, the potential impact of these
hazards, and the community’s vulnerability from each hazard. While climate change may have
an impact on certain hazards, future trends are not clear if climate change has any impact for
hail, lightning, and tornadoes and therefore will not be addressed.
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Coastal Erosion

Update from last plan
e This hazard was not profiled in the 2019 plan

Hazard Description

Coastal erosion is the gradual deterioration of shorelines and displacement caused by both
physical and chemical forces. Some examples are water movements, wind, and meteorological
conditions. Coastal erosion is quantified by assessing the loss of shoreline over time. The
Texas General Land Office (GLO) reports that ‘sixty-four percent of the Texas coast is eroding
at an average rate of about six feet per year. FEMA estimates that every dollar spent on
erosion control and mitigation to preserve wetlands and other natural ecosystems will provide a
return on average of four dollars in cost-savings in the future.” (Coastal Erosion (texas.gov))

Location

The coastline and bay shoreline of Jefferson County is susceptible to coastal erosion, which is
shown in Figure 34. The coastline on the Gulf of Mexico is in the orange and red portions of
the scale. However, DD7 (shown in the green highlighted section) is not directly on this coast,
however, does have coastline on Sabine Lake and the Neches River. This figure does not
document the potential coastal erosion on these lakes or rivers, however. Additionally, erosion
can occur on levees found in JCDD?7. This erosion can cause structural integrity which will be
discussed further in the “levee failure” portion of this plan.
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https://glo.texas.gov/coast/coastal-management/coastal-erosion/index.html

Figure 34 - Coastal Erosion in Jefferson County (1950-2019)
Coastal Resource Management Viewer (arcgis.com)
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Previous Occurrences

No historical damage was listed in the NCEI database; however, coastal erosion typically
occurs from a single event like the hurricanes/tropical storms and that damage would likely be
documented under hurricane in the database and not a coastal erosion event. There is also
gradual erosion over time that is not a single event that would be documented in the NCEI
database.

Future Occurrences
Reviewing the hazard based on annual erosion per year in the Coastal Resource Management
Viewer found in ArcGIS in the earlier section, it is anticipated that southern Jefferson County

may continue to lose between 8-20+ feet per year. However, DD7 planning area does not
show potential coastal erosion along Sabine Lake or Neches River in this resource.
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Extent

Coastal erosion is measured through feet (or meters) lost per year on the shoreline. The USGS
Coastal Vulnerability Index is a tool that classifies based on following variables:
geomorphology, regional coastal slope, tide range, wave height, relative sea-level rise and
shoreline erosion and accretion rates. The combination of these variables and the association of
these variables with each other furnishes a broad overview of regions where physical changes
are likely to occur due to sea-level rise.

Figure 35 indicates that the vast majority of Jefferson County is “Very High” on the Coastal
Vulnerability Index. This is very similar results found in the Coastal Resource Management
Viewer in ArcGIS. Again, this figure does not document potential coast loss on the DD7 area
where the Sabine Lake or Neches River is found.

Figure 35 - USGS Coastal Vulnerability Index
U.S. Geological Survey - Coastal Vulnerability Index
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According to the Texas Hazard Mitigation Plan (2023) has Jefferson County ranked #2 in
Texas at -37.8 feet in endpoint erosion rate from 1930-2019. This is another source that does
not quantify the rate of loss in the Sabine Lake or Neches River, and just documents erosion
along the Gulf of Mexico, which is not directly connected to DD7.

Impact
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https://marine.usgs.gov/coastalchangehazardsportal/ui/item/CDKmLpj

The most likely impact from coastal erosion would be a reduction in wildlife refuge area,
financial cost of replenishment of land on the coast, and potential damage to residential homes
on the coast. In addition, this erosion could cause damage to levees found in the area, which
could cause partial or full levee failure. The effects of levee failure will be documented in more
depth in the “Levee Failure” section of the Risk Assessment.

Effect of Climate Change on Coastal Erosion

Climate change could cause more frequent and extreme hurricanes and tropical storms. This in
turn could cause more coastal erosion in the planning area.

Impact to District Employees: Climate change does not have an impact on District employees.

Impact to District Assets and Service: Climate change could further erode the coast and the
natural and infrastructure assets that the District has built to protect the area.

Social Vulnerability

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of
natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
Social vulnerability considers the social, economic, demographic, and housing characteristics
of a community that influence its ability to prepare for, respond to, cope with, recover from,
and adapt to environmental hazards.

There is not significant difference in vulnerability between social groups regarding coastal
erosion. This is mainly due to coastal erosion being a slow process over time. In addition,
typically people that live near the coastline are often in higher income brackets that have the
monetary capabilities to recover from any damage to their property due to coastal erosion.

Overall Vulnerability
Coastal erosion is a factor that affects certain portions of the planning area particularly areas
adjacent to Sabine Lake and the Neches River. There are typically not specific coastal erosion

events, but rather a slow reduction in coastlines over time.

There may be some cost for the District including:

Financial cost of replenishment of land on the coast

Potential loss of revenue from tourism

Loss of natural habitat and wildlife along the coast

Financial cost of upkeep on levees from gradual breakdown from erosion.
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Potential or projected development could cause stress to the ecosystems and watershed which
could weaken the areas that are used to help protect the shorelines. Similarly, populations also
bring infrastructure which also could add stress to the ecosystems and watersheds. For
instance, an increase in population, brings more stress on groundwater discharge and
wastewater systems. Less visible hazards such as toxins, pathogens, saltwater intrusion, and
wastewater discharge threaten coastal ecosystems and wildlife as well as the people who live,
work, and play along the coasts. These contaminants can enter the coastal waterways through
seepage, spills, runoff, or through groundwater discharge.

Future Changes that May Impact Vulnerability

Understanding future changes that affect vulnerability in the Planning Area can assist in
planning for future development and ensure establishment of appropriate mitigation, planning,
and preparedness measures. The Planning Area considered the following factors to examine
potential conditions that may affect hazard vulnerability:

« Potential or projected development — the ability of new development to withstand winter
weather impacts lies in sound land use practices and consistent enforcement of codes and
regulations for new construction. Land use changes could alter the impact of drought by
causing degradation of water quality, quantity, and soil properties.

» Projected changes in population - With an increase in population, more people will be
exposed to winter weather events. Additionally, the age of the population, changes in their
geography, and how climate change could alter the winter weather received (rain versus
snow) will be important to continue to assess future changes in vulnerability. Population
increase could place further strains on the infrastructure.
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Drought

Update From Last Plan
e This hazard was not profiled in the 2019 plan

Hazard Description

Drought is a weather condition characterized by prolonged dryness that causes a significant
decrease in soil moisture and water availability, making it challenging for plants, animals, and
humans to thrive. In Texas, drought is specifically described in two main categories:
agricultural drought and hydrologic drought:

e Agricultural drought refers to a dry period that lasts long enough and is intense enough
to significantly impact crop and animal farming. It hampers agricultural productivity
and can have adverse effects on the livelihoods of farmers and the availability of food
resources.

e Hydrologic drought, on the other hand, is a more prolonged state of abnormally dry
weather, leading to depletion of both surface and groundwater sources. This condition
results in reduced water flow in rivers, streams, and springs, which can have far-
reaching consequences on water supplies for various uses.

Texas is geographically diverse, divided into ten climatic divisions, ranging from areas with
heavy precipitation to semi-arid and arid regions. As a result, different parts of the State are
susceptible to periodic droughts of varying degrees of severity. This susceptibility is partly
influenced by Texas' proximity to the Great American Desert in the southwestern United
States. Throughout recorded history, Texas has experienced droughts in each decade, some of
which have been particularly severe and had significant impacts on the State and its
communities.

Location

DD?7 is susceptible to all ranges of drought as defined by the Palmer Drought Severity Index
(see magnitude/extent section) and since drought occurs on regional scale, all the planning area
is equally at risk.

Previous Occurrences

Drought.gov data recorded 9 years with drought conditions of at least severe drought (D2 or

higher) for Jefferson County since the year 2000. There have been 2 years (2022, 2023) with
severe drought events since the previous plan was completed in 2019.
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Figure 36 shows the extent of all recorded droughts in Jefferson County since 2000. Data

shows that there have been multiple cases of D3 and D4 drought in the County (extreme and

exceptional drought conditions).

Figure 36 - U.S. Drought Monitor — Drought.gov
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Future Occurrences

Based on 9 years (2000, 2006, 2008, 2010, 2011, 2012, 2014, 2022, 2023) with at least severe
drought conditions in the last 24 years, a drought can be expected once every 2.66 years on
average in Jefferson County. Since drought is a regional hazard, all the planning area can

expect drought at the same rate. When calculating on a yearly basis, JCDD7 can expect a
drought at 37.5%.

Extent

In 1965, W.C. Palmer developed an index to measure the departure of the moisture supply,
called the Palmer Drought Severity Index (PDSI). The PDSI indicates the prolonged and
abnormal moisture deficiency or excess and general conditions, not local variations caused by

isolated rain. The PDSI is an important climatological tool for evaluating the scope, severity,
and frequency of prolonged periods of abnormally dry or wet weather.

The equation for the PDSI was empirically derived from the monthly temperature and
precipitation scenarios of 13 instances of extreme drought in western Kansas and central lowa
and by assigning an index value of -4 for these cases. Conversely, a +4 represents extremely
wet conditions. From these values, seven categories of wet and dry conditions can be defined.
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Table 21 identifies the values used to define the PDSI. During the 2011 event the PDSI was -
4.0 and again in 2023.

Table 21 - Palmer Drought Severity Index
(Source: NOAA, National Weather Service - Climate Prediction Center)

Palmer Drought Severity Index

-4.0 or less (Extreme Drought)
-3.0 or -3.9 (Severe Drought)

-2.0 or -2.9 (Moderate Drought)
-1.9 to +1.9 (Near Normal)

+2.0 or +2.9 (Unusual Moist Spell)
+3.0 or +3.9 (Very Moist Spell)
+4.0 or above (Extremely Moist)

Figure 37 - Palmer Drought Index (Source NCEI/NOAA)
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Long-Term (Meteorological) Conditions
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Palmer Modified Drought Index
September, 2023

The U.S. Drought Monitor Drought Intensity Scale classifies drought by 5 categories, DO
through D4, with D4 being the most extreme drought conditions. Figure 38 below provides the
description and impact for each category.

Figure 38 - Drought Classification (US Drought Monitor)

Category Description Possible Impacts

Going into drought:
» short-term dryness slowing planting, growth of
Abnormally crops or pastures
Dry Coming out of drought:
» some lingering water deficits
+ pastures or crops not fully recovered

+ Some damage to crops, pastures
Moderate + Streams, reservoirs, or wells low, some water
Drought shortages developing or imminent
» Voluntary water-use restrictions requested

+ Crop or pasture losses likely

Severe

» Water shortages common

Drought + Water restrictions imposed

Extreme + Major crop/pasture losses

Drought » Widespread water shortages or restrictions

Exceptional + Excepticnal and widespread crop/pasture losses

+ Shortages of water in reservoirs, streams, and

Drought wells creating water emergencies
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The maximum drought extent experienced in DD7 is a Category D4 (exceptional drought) that
was reported by the U.S Drought Monitor in 2011 and again in 2023 (Figure 38).

Impact

The Drought Impact Reporter (DIR) is the nation’s first comprehensive database of drought
impacts. The database contains information from multiple federal agencies including the U.S.
Department of Agriculture Risk Management Agency, the National Oceanic and Atmospheric
Administration TRACS program, and Sectoral Applications Research Program. Figure 39
describes the number of impacts reported by category with plants, wildlife, and agriculture
being reported with the greatest frequency. This data from the DIR in the chart below was
queried starting January 2014.

Figure 39 - Drought Impact Report for Jefferson County Texas — January 2014 to
September 2024
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Apart from the impacts already mentioned in the Disaster Impact Report (DIR), drought had its
most significant effects in 2023, leading to the implementation of several months long water
conservation and reduction measures in parts of the area. As previously discussed, in 2011 the
Southeast Texas region experienced an extended drought, causing record-breaking damages.
Many crops were completely lost, and numerous animals had to be sold due to insufficient
grazing resources. The extent of the damage in this entire region was significant, with property
damage estimated at $10 million and agricultural losses amounting to approximately $100
million. There is not a quantifiable amount for the 2022/2023 droughts yet, however, costs are
anticipated to be similar to the 2011 events. Population increase could place further strains on
the infrastructure. Land use changes could alter the impact of drought by causing degradation of
water quality, quantity, and soil properties.

Effect of Climate Change on Drought

Due to climate change, the probability of a drought event and its duration may increase in the
future. This is due to the possibility of warming trends in the climate as well as fluctuations in
the rainfall patterns. The Center for Climate and Energy Solutions reports that “Risk of drought
is expected to grow due to reduced precipitation and higher temperatures caused by climate
change. Droughts can have far-reaching impacts including degraded water quality, low river
flows with ecological implications, saltwater intrusion in tidal river areas and land subsidence”
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(Resilience Strategies for Drought, 2018 resilience-strategies-for-drought.pdf (c2es.org)).
With an extended and warmer climate, droughts can become longer, more frequent, and more
severe for DD7.

According to the NOAA’s Climate Mapping for Resilience and Adaption (CMRA) tool there is
an estimated increase in potential consecutive dry days per year over the rest of the century in
Jefferson County if fossil fuel emissions continue at current levels (characterized as higher
emissions). However, estimations lower potential consecutive dry days per year by late this
century if society “lowers emissions” which is characterized by drastically reducing use of fossil
fuels and reducing global emissions of heat trapping gases to zero by 2040. Figure 40 below
shows the comparison of the maximum number of consecutive dry days over time based on these
lower or higher emissions.

Impact to Employees: Climate change does not have an impact on District employees.

Impact to Assets and Service: While climate change does not have an impact to assets, drought
can impact water service as conservation of water during a drought lessens the amount of water
available for distribution which impacts service and income for the District.

Figure 40 - Maximum Number of Consecutive Dry Days Over Remainder of 21st Century
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Social Vulnerability
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Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of
natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
Social vulnerability considers the social, economic, demographic, and housing characteristics
of a community that influence its ability to prepare for, respond to, cope with, recover from,
and adapt to environmental hazards.

In drought conditions, there are often water supply and quality issues. This adversely impacts
socially vulnerable communities such as the elderly, children, low-income families, as well as
those with professions such as farmers. Low-income families may live in areas that rely on
poorly maintained water systems that put them at increased risk of health problems due to
contaminated drinking water or being forced to reduce consumption during drought events.
These same issues could affect the elderly community that may live in care facilities. Farmers
could be negatively affected by reduced crop yield during drought events which could
drastically lower income potential.

Overall Vulnerability

Drought risks to people and property within the district cannot be distinguished by area. All
people and assets are considered to have the same degree of exposure.

The drought hazard affects all residential and commercial building types about equally within
the planning area. Vulnerable assets may include residential, commercial, and critical facility
buildings, crops, farms, landscaping, and common assets such as drinking water. Water
distribution, water transmission lines, and water wells are affected by drought as well.

The National Risk Index shows drought is relatively low risk (75.8 national percentile) and
relatively low (76.1 national percentile) in expected annual loss. This index estimates a 180
thousand dollar expected annual loss for the County as a whole. The National Risk index also
notes that their ranks for drought are just based on potential agricultural impacts. The Drought
Impact Reported shown in a previous section showed that most of the damage from drought in
this area is agricultural or plant/wildlife.
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Figure 41 - National Risk Index — Drought
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Future Changes that May Impact Vulnerability

Understanding future changes that affect vulnerability in the Planning Area can assist in
planning for future development and ensure establishment of appropriate mitigation, planning,
and preparedness measures. The Planning Area considered the following factors to examine
potential conditions that may affect hazard vulnerability:

» Potential or projected development - Any areas of growth could be potentially impacted by
the drought hazard because the entire district is exposed and vulnerable to droughts. Future
growth and development could impact the amount of potable water available due to a drain
on the available water resources. An increased drain on water resources would not only
impact the district’s population, but it would also exacerbate impacts to other areas of the
district, as discussed above, including agriculture and recreational facilities.

Projected changes in population — If there is an increase in population, the demand for
water supply will increase. During a drought, the amount of water needed might not be
available. This might require reallocation of water resources to meet demands during a
drought. If needed, Jefferson County may pass special ordinances regulating the amount of
water consumed and used during periods of drought to conserve water.
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Extreme Heat

Update From Last Plan
e This hazard was not profiled in the 2019 plan

Hazard Description

The most recent Texas HMP update describes extreme heat as a combination of very high
temperatures along with exceptionally humid conditions. If these conditions persist over a
prolonged period, it is referred to as a heat wave. Extreme heat poses a significant threat to
human life by pushing the body beyond its normal limits. Under usual circumstances, the
body's internal thermostat triggers perspiration, which evaporates to cool the body down.
However, in extreme heat and high humidity, evaporation slows down, and the body must
work harder to maintain a normal temperature.

There are a multitude of ways to classify extreme heat conditions. For example, NOAA
classifies extreme heat as Heat Index (this is described in the “Extent” section of this plan) of
105 degrees or higher for at least two days and nights not dropping below 75 degrees. The
NWS criteria is a Heat Index of 105 degrees for two hours or more. FEMA classifies extreme
heat as temperatures above 90 degrees for at least two days. Humid or muggy conditions
exacerbate the discomfort of high temperatures, occurring when a "dome™ of high atmospheric
pressure traps hazy and damp air near the ground. Excessively dry and hot conditions often
precede dust storms.

Heat-related illnesses typically occur when individuals have been exposed to excessive heat or
have exerted themselves beyond their capacity, considering factors like age and physical
condition. Additionally, stagnant atmospheric conditions and poor air quality can contribute to
and worsen heat-related health problems. It is crucial to be aware of the risks associated with
extreme heat and take appropriate precautions to protect oneself during such conditions.

Location

Extreme heat occurs on a regional scale, so all the planning area is equally at risk. The climate
in the region often bodes itself to having hot and humid summers with prolonged heat waves.

Previous Occurrences

The NOAA Storm Events Database documents just 1 extreme heat event for Jefferson County
since the start of 2020. These events are summarized in Table 22. The NOAA database showed
that during those heat events there were no recorded deaths or injuries. This event had multiple
entries for the same day, so those duplicates were not counted. This event occurred in the
summer of 2023, which was a season of prolonged heat for the entire region. However, there is
extreme heat conditions in this planning area nearly every year, particularly in the summer
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months. The NCEI database may not record each of those events, as they typically will
document just the most severe cases and may not document an event if there is no recorded
damage.

Table 22 - Heat Events in Jefferson County, 2020 — 2024
(Source: NOAA/NCEI)

Location County/Zone
Totals: 0 0 0.00K 0.00K
LOWER JEFFERSON COUNTY (... LOWER JEFFERSON COUNTY (...  TX 08/01/2023 00:00 CST-6 Heat 0 0 0.00K 0.00K
UPPER JEFFERSOMN COUNTY {... UPPER JEFFERSON COUNTY (... TX 08/01/2023 00:00 CST-6 Heat 0 0 0.00K 0.00K
Totals: 0 0 0.00K 0.00K

Future Occurrences

Based on the NCEI database recording 1 heat event over the last 5 years, an extreme heat event
has an approximately 20% chance annually in DD7. As previously discussed, there is extreme
heat nearly every year in this region, but this percentage is just based on NCEI database
reported cases. The extent section will go into more detail on how a typical summer day can
reach “extreme heat” categories.

Extent

The National Weather Service (NWS) released a Heat Index (Figure 42) which helps describe
how perceived heat changes as relative humidity and temperature changes. This index also
color codes the likelihood of heat disorders at different perceived heat temperatures when
people have prolonged exposure or are completing strenuous activities. The maximum
probable extent DD7 can expect is considered severe/extreme which corresponds to the NWS
classifications of “Danger” and “Extreme Danger” as shown on Figure 42, however that will
likely increase as the effects of climate change worsen, causing higher temperatures more
frequently and for longer periods of time.

For an example, the weather data was collected for July 1%, 2024, around Port Arthur in
Jefferson County. This data shown below indicates that at around 2:00pm the temperature
reached 96 degrees and was 58% humidity. The “feels like” temperature or the “Heat Index” of
the NWS chart would have that around 116 degrees which is in the “danger” level (shown in
the red circle). If it were at the same humidity and just a few degrees warmer, it would reach
the “extreme danger” level. For instance, this is over the 105-degree Heat Index that NWS
classifies as an extreme heat event. However, this did not show in the NCEI database as a
recorded event.
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Time Temperature Dew Point Humidity
12:53 AM B1°F T9°F a4 %
1:53 AM B0°F T9°F 96 %
2:53 AM 80°F T8°F 94 %
3:53 AM 80°F T8°F 94 %
4:53 AM 80 °F T8°F 94 %
5:53 AM BO°F 78°F 94 %
6:53 AM BO°F T8°F a4 %
753 AM B3 °F 80 °F 91 %
8:53 AM 86°F T8°F 7%
9:53 AM 89 °F 76 °F 65 %
10:53 AM 91 °F T3°F 59 %
11:53 AM 93 °F TT7°F 59 %
12:53 PM 95 °F TT°F 56 %
1:53 PM | 58 °
2:53 PM a7 °F T9°F 56 %
316 PM 84°F T7°F 9%

Figure 42 - NWS Heat Index

Relative Humidity (%)

NWS Heat Index

Temperature (°F)

80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110
40 |80 81 83 85 88 91 94 97 101 :
45 |80 82 84 87 89 93 96
50 |81 83 85 88 91 95 99
55 |81 84 86 89 93 97 101
60 |82 84 88 91 95 100
65 |82 85 89 103
70 |83 86 90
75 |84 88 92
80 |84 89 94
85 |85 90 96
90 |86 91 98
95 |86 93 100
10087 95 103

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity
[] Caution [C] Extreme Caution B Danger [l Extreme Danger
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Impact

he NWS also tracks the impact of extreme heat with prolonged exposure or when completing
strenuous activities. Figure 43 shows effects on the body at different heat index levels.

Figure 43 - Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

Classification Heat Index Effect on the body

Caution 80°F - 89°F Fatigue possible with prolonged exposure and/or physical activity
Heat stroke, heat cramps, or heat exhaustion possible with

prolonged exposure and/or physical activity

Extreme Caution 90°F - 102°F

In DD7, the risk of extreme heat affects all people and properties uniformly across the entire
area.

Certain populations, such as older adults and those with lower incomes, may be more
vulnerable to the effects of very high temperatures. This vulnerability can be attributed to their
reduced physical capacity to tolerate extreme heat or their lack of access to air conditioning, or
in some cases, both. These factors make them more susceptible to heat-related health issues
and discomfort during prolonged periods of extreme heat.

Moreover, excessive heat also puts a strain on the electrical power system. The high demand
for cooling and air conditioning during extreme heat can lead to increased energy usage,
potentially causing power outages. Areas experiencing power outages are directly impacted,
and vulnerable populations, such as the elderly, young children, and economically
disadvantaged individuals, could be particularly affected by these disruptions.

Overall, extreme heat poses a significant concern for DD7, as it affects everyone and places
additional stress on both human health and the infrastructure, particularly the electrical grid.
Understanding these risks is crucial for implementing appropriate measures to protect vulnerable
populations and ensure the overall well-being of residents during extreme heat events.
Population increase could place further strains on the infrastructure that are used to cool building
and people. Land use changes could alter the impact of extreme heat by causing degradation of
water quality, quantity, and soil properties.

Effect of Climate Change on Extreme Heat

Due to climate change, the probability of an extreme heat event and its duration may increase
in the future. This is due to the possibility of warming trends in the climate. There will also
likely be more severe cases of extreme heat events based on these trends. The Massachusetts
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Institute of Technology (MIT) created a Climate Portal to provide scientifically supported
information regarding climate change to the public. It states:

Climate change has led to about 1.8° F (1° C) of average global warming so
far. We emphasize the word “average” because this slight rise in average
temperatures can cause a much steeper rise in record highs and very hot days.
In recent years, weather stations around the world are recording a growing
number of extreme heat events and record-high temperatures.

Climate change is also making the world more humid on average. Hot, humid
days don 't just feel muggier than dry days—they are also more dangerous. The
human body cools itself by sweating, and if the air is too humid, sweat cannot
evaporate, and the body will keep getting hotter. This condition can quickly
lead to fatal heat stroke for people who cannot get to a cooler place. (Source:
Extreme Heat | MIT Climate Portal)

According to the Climate Mapping for Resilience and Adaption (CMRA) tool there is an
estimated increased in extreme heat days (>90 degrees F) over the rest of the century in
Jefferson County if fossil fuel emissions continue at current levels (characterized as higher
emissions). However, estimations show a smaller increase in extreme heat days if society
“lowers emissions” which is characterized by drastically reducing use of fossil fuels and
reducing global emissions of heat trapping gases to zero by 2040. Figure 44 below shows the
comparison of the estimated number of days per year with higher than 90 degrees Fahrenheit
temperatures over the rest of the century based on these lower or higher emissions.

Figure 44 - Estimated Days Per Year >90°F Over Remainder of 21st Century

Annual days with maximum temperature > 90°F

200

180

140

100

20
Modeled History Early Century Mid Century Late Century

Modeled History (1976-2005) Lower emissions Higher emissions

84|Page




Impact to Employees: Higher temperatures for longer durations from climate change could
leave employees who work outside vulnerable to heat related illnesses like heat stroke.

Impact to Assets and Service: Extreme heat could cause equipment to overheat and fail, and a
secondary impact if there is a long duration of extreme heat with no precipitation, could cause
a drought, which could mandate water service as conservation of water during a drought
lessens the amount of water available for distribution which impacts service and income for the
District.

Social Vulnerability

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of
natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
Social vulnerability considers the social, economic, demographic, and housing characteristics
of a community that influence its ability to prepare for, respond to, cope with, recover from,
and adapt to environmental hazards.

Certain populations, such as older adults and those with lower incomes, may be more
vulnerable to the effects of very high temperatures. This vulnerability can be attributed to their
reduced physical capacity to tolerate extreme heat or their lack of access to air conditioning, or
in some cases, both. These factors make them more susceptible to heat-related health issues
and discomfort during prolonged periods of extreme heat.

Overall Vulnerability

Extreme heat risks to property within the DD7 cannot be distinguished by area; the hazard is
reasonably predicted to have uniform probability of occurrence across the entire planning area.
After reviewing the NCEI database, there is no recorded property damage from extreme heat
events. The chance of future damage to property is then considered negligible. As stated in the
previous section, the disadvantaged population is most at most risk of injury or death from
future extreme heat events.

The National Risk Index (shown in Figure 45) shows extreme heat is relatively moderate (86.6

national percentile) and relatively moderate (86.0 national percentile) in expected annual loss.
This index estimates a $654 thousand dollar expected annual loss.
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Figure 45 - National Risk Index — Extreme Heat
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Future Changes that May Impact Vulnerability

Understanding future changes that affect vulnerability in the Planning Area can assist in
planning for future development and ensure establishment of appropriate mitigation, planning,
and preparedness measures. The Planning Area considered the following factors to examine
potential conditions that may affect hazard vulnerability:

Potential or projected development - Understanding future changes that impact vulnerability in
the district can assist in planning for future development and ensuring that appropriate
mitigation, planning, and preparedness measures are in place. Areas targeted for potential
future growth and development could be potentially impacted by extreme temperatures since
the entire district is exposed. However, due to increased standards and codes, new
developments can be less vulnerable to extreme temperatures in comparison with the aging
building stock.

Projected changes in population — If the district has an increase in population, it will expose
more people to the hazards mentioned earlier from extreme heat.
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Flood

Update from last plan
e Events since 2019 were updated and described.

Hazard Description

The NOAA National Severe Storms Laboratory describes a flood as an overflow of water onto
land that is typically dry. Floods can happen during heavy rains, when ocean waves come on
shore, when snow melts quickly, or when dams or levees break. Damaging flooding may
happen with only a few inches of water, or it may cover a house to the rooftop. Floods can
occur within minutes or over a long period, and may last days, weeks, or longer. Floods are the
most common and widespread of all weather-related natural disasters. Records show that up to
90 percent of the State of Texas’s reported damage from natural disasters comes from flooding.
(Severe Weather 101: Flood Basics (noaa.gov)). The two types of floods that most impact

JCDDY7 are flash flooding and riverine flooding. In addition, even though DD?7 is not directly
along the gulf coast there is still a risk of coastal flooding and storm surge from large storms.

e River flooding primarily results from an extended precipitation event that occurs at, or
upstream from, the affected area. River flooding can also occur when traditional flood-
control structures, such as levees and dikes, are overtopped. Significant river flooding
events in many coastal areas are often the result of tropical cyclones, such as Hurricane
Floyd (1999) or Hurricane Harvey (2017).

e Flash flooding is a specific type of flood that occurs when there is heavy rainfall that is
greater than what the ground can absorb. This is the most dangerous type of flood
because it can happen very suddenly and there is often not much time to warn citizens
of the danger.

e Coastal flooding occurs in areas directly adjacent to coastal waters. There are several
distinct causes:

Location

» High-tide flooding occurs in low-lying coastal areas during extreme high tides

(also known as perigean or king tides). These tides occur a few times per year
when the sun, moon, and earth align. By definition, a coastal storm is not
necessary for high-tide flooding to occur. However, even relatively weak
onshore winds can increase the level of flooding.

Storm surge results from more severe storms such as tropical cyclones
(hurricanes and typhoons) and nor’easters, as strong winds drive water onshore.
For example, Hurricane Hugo (1989) and Hurricane Ike (2008) generated
extensive storm surge. Communities do not have to be directly in or next to the
path of a large storm to experience surge effects. Wave setup, an increase in
water levels caused by breaking waves offshore (while the storm is approaching
the coast), increases the height of storm surges.
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https://www.nssl.noaa.gov/education/svrwx101/floods/

The location of the 1% (100-year) and 0.2% (500-year) chance of an event in the floodplain are
designated as flood zones and are the locations within the planning area that are at greatest risk
of flooding. The Figure 46 shows the location of the flood zones in DD7 and surrounding
areas. It also shows the areas at reduced flood risk due to the levees in the District. FEMA has

created Flood Insurance Rate Maps (FIRMSs) that can provide more details and are attached in
Appendix G.

Figure 46 - Flood Zone Overlay for DD7

There are also areas called Special Flood Hazard Area (SFHA) that are most susceptible to
flooding. These are areas with a 1% chance or higher to experience a flood each year. That
means that these areas have at least a one in four chance of flooding during a standard 30-year
mortgage. Figure 47 was used in the 2023 Texas Hazard Mitigation Plan to show the areas with
the largest number in the SFHA. The darker blue parts have the highest percentage of SFHA.

Figure 47 - State of Texas SFHA
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State of Texas Hazard Mitigation Plan (2023)

Source: TWDB Flood Planning
https:/twdb-flood-planning-resources-twdb.hub.arcgis.com/pages/flood-hazard-quilt

Previous Occurrences

The NCEI Storm Events Database lists 18 flood events in the last 5 years in Jefferson County

as a whole. If multiple line items in the table are from the same day, those are only counted as

a single event. The total recorded property damage for those events equals about 5.2 million.
Figure 48 - Flood Events (2020-2024)

] 0
Totals: 0 0 5222Mm 0.00K
PINE CREST JEFFERSON CO TX 05/14/2020 14:38 CST-6 Flash Flood 0 0 7500K 0.00K
LAKEVIEW JEFFERSON CO TX 05/17/2021 09:26 |CST-6 Flash Flood 0 0 100.00K 000K
CHEEK JEFFERSON CO. TX 05/17/2021 12:02 CST-6 Flash Flood 0 0 5.000M 0.00K
PINE CREST JEFFERSON CO. TX 09/14/2021 10:15 | CST-6  Flash Flood 0 0 0.00K 0.00K
BEAUMONT JEFFERSON CO TX 10/27/2021 11:30 CST-6  Flash Flood 0 |0 000K 0.00K
WEST PORT ARTHUR JEFFERSON CO TX 07/01/2022 0719 |CST-6 Flash Flood 0 0 2500K 0.00K
PEAR RIDGE JEFFERSON CO TX 10/28/2022 1830 CST-6 Flash Flood 0 |0 000K 0.00K
CHINA JEFFERSON CO TX 12/30/2022 04:46 |CST-6 Flash Flood 0 |0 000K 0.00K
PINE CREST JEFFERSON CO. TX 01/24/2023 16:40 CST-6  Flash Flood 0 0 10.00K 0.00K
PORT NECHES JEFFERSON CO. TX 06/22/2023 1450 CST-6 Flash Flood 0 0 0.00K 0.00K
AMELIA JEFFERSON CO TX 09/15/2023 1253 CST-6 Flash Flood 0 0 200K 0.00K
HAMSHIRE JEFFERSON CO TX 11/30/2023 2115 |CST-6  Flash Flood 0 |0 000K 0.00K
PINE CREST JEFFERSON CO TX 01/24/2024 04:40 |CST-6 Flash Flood 0 |0 000K 0.00K
FANNETT JEFFERSON CO. TX 01/25/2024 0415 CST6  Flash Flood 0 0 000K 0.00K
CENTRAL GARDENS JEFFERSON CO. TX 04/29/2024 0340 |CST-6 Flash Flood 0 0 10.00K 0.00K
PINE CREST JEFFERSON CO TX 05/02/2024 0805 CST-6 Flash Flood 0 |0 000K 0.00K
GILLBURG JEFFERSON CO TX 05/02/2024 0851 |CST-6 Flash Flood 0 |0 000K 0.00K
BEVIL OAKS JEFFERSON CO TX 05/02/2024 10:51 CST-6 Flash Flood 0 |0 000K 0.00K
CHINA JEFFERSON CO. TX 05/02/2024 10:57 CST-6 Flash Flood 0 0 000K 0.00K
BEAUMONT JEFFERSON CO. TX 05/16/2024 20:00 CST-6 Flash Flood 0 0 0.00K 0.00K
CENTRAL HGTS JEFFERSON CO TX 05/29/2024 2113 |CST-6 Flash Flood 0 |0 000K 0.00K
BEAUMONT JEFFERSON CO TX 068/01/2024 14:15 CST-6 Flash Flood 0 |0 000K 0.00K
CHINA JEFFERSON CO TX 06/01/2024 15:04 CST-6 Flash Flood 0 |0 000K 0.00K
Totals: 0 0 5222M 0.00K

The 2023 State of Texas Hazard Mitigation Plan includes the below map to show historical
losses between 2000-2021. This data is only shown by County and does not distinguish
between DD7 and the rest of the County. Jefferson County is documented to have at least 1
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billion in flood damages over that period. This is listed as the 5! highest out of all Counties in
the State of Texas.

Figure 49 - State of Texas Historical Flood Losses (2000-2021)
State of Texas Hazard Mitigation Plan (2023)

$ N N
0 50K 500K ™ oM 100M 1B

Source: National Center for Environmental Information Storm Events Database
https.:#ncde.noaa.gov/storme vents/

Future Occurrences

Based on the NCEI Storm Events Database, there were 18 events in Jefferson County over the
last 5 years. That means there is an estimated 3.6 flood events recorded per year. It can be
expected that DD7 would have similar estimates on the number of events.

Extent
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The severity of a flood event is determined by a
combination of stream and river basin
topography and physiography; precipitation and
weather  patterns; recent soil moisture
conditions; and the degree of vegetative
clearing. The principal factors affecting flood
damage are flood depth and velocity. The
deeper and faster flood flows become, the more
damage they can cause. Shallow flooding with
high velocities can cause as much damage as
deep flooding with slow. For DD7 floods are
and continue to be the most frequent,
destructive, and costly natural hazard facing the
planning area. Once a river reaches flood stage,
the National Weather Service utilizes flood
categories (as shown in the box to the right) in
describing the severity of a flood event in the
corresponding river reach.

Description

Minor
Flooding

Moderate
Flooding

Major
Flooding

Record
Flooding

Minimal or no

posSsibly some

propecty damage, but

pubic Twast or nC

DMTvarmencs

Data from the National Weather Service to help determine the extent can be found in Figure
50. The maximum probable extent of a future flood is considered extreme because the area can

and has experienced major flood stage.

Figure 50 - NWS Flood Stage for Tide Station at Rainbow Bridge
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https://water.noaa.gov/gauges/RBBT2

Rain gauges are used to assist with early flood warning for the District. There are 15 rain
gauges in the planning area (data collected from 2019 plan). Figure 51 shows the location of
the 13 of the 15 gauges. They are indicated by the yellow squares on the figure.

Figure 51 - Rain Gauge Locations in DD7

The purpose of the gauges is to provide water levels in key locations in the District. These
readings are real-time up to the hour. The gauges will show rainfall accumulated and can
provide the District with indication when flooding may occur in the area once they reach
certain thresholds. Hurricane Harvey in 2017 and Hurricane Imelda in 2019 were the storms
that caused the most flooding in the area in the last decade. The Figure 52 below shows the
amount of rain accumulation in the 13 rain gauges during Hurricane Harvey between
8/29/2017 and 8/31/2017.
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Figure 52 - Rainfall During Hurricane Harvey at 13 Rain Gauges in DD7
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08/31 14:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
08/31 15:00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.0 0.00 0.00 000 0.00 000
31 16:00 0.00 Q.00 000 0.00 0.00 0.00 000 0.Cco 0.00 0.00 0.00 0.00 0.00
08/31 17.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
08/31 18:00 0.00 a.00 Q.00 0.0 Doo 0.00 000 00O 0.00 0.00 000 0.00 0.00
08/31 19:00 0.00 0.00 400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
08/31 20:00 0.00 Q.00 g.ao 0.00 0.00 0.00 o.0o 0.00 0.00 0.00 0.00 0.0 0.00
0831 21:00 0.0 .00 g0 0.00 0.a0 0.00 LAY 0.00 0.00 0.00 000 0.00 000
08/31 22:00 0.00 0.00 200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0400 0.00 €00
08/31 23:00 0.00 Q.00 )00 0.00 000 0.00 000 0.00 000 0.00 000 0.00 0.00
09/09 0:00 0.00 0.00 000 0.00 000 0,00 0.co 0.00 000 0.00 [+Xv} 0.00 0.00
Totals: B 37.79 60 54 3342 000 37.50 Nni7is 26.90 4526 80 58 4118 43 57 42 37
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Impact

Flooding impacts people, property, and infrastructure. All flooding can impact but are not
limited to temporary and permanent displacement of residents and businesses, loss of life,
widespread power outages, long-term limited mobility for residents and responders, and long-
term closure or limited functionality of critical infrastructure facilities including hospitals and
industrial facilities. Environmental impacts also occur due to chemicals and other hazardous
materials contaminating water bodies. In addition to the building inventory, infrastructure
(drainage, roads) is also impacted.

Population increase could place further strains people impacted by flooding (rescues, injuries
and death) and vulnerable populations, see below, as well as on the built environment.

Land use changes could alter the impact of flooding by causing degradation of water quality,
quantity, and soil properties.

People

While flooding can impact the entire planning area, the areas at greatest risk are the ones
located within flood zones, particularly those in the 100-year zones or worse, shown in the
flood zone figure in the “Location” section of this plan.

Property

There are two groups of properties at greatest risk of flooding in DD7: structures designated as
Repetitive Loss (RL) and Severe Repetitive Loss (SRL) properties.

Repetitive loss data is Privacy Act protected, therefore any information included is in
aggregate and from open-source data. FEMA produces an NFIP multiple loss properties
(OpenFEMA Dataset) spreadsheet which provides aggregate data on RL and SRL for
residential properties. Table 23 compares data from 2018 to the 2024 data. The 2018 data was
aggregated from the previous JCDD?7 plan in 2019 and 2024 data was collected from the
OpenFEMA Dataset. There was an estimated increase in last five years of residential
properties classified as RL (15.3% increase) and SRL (50% increase). When calculating the
total amount of RL and SRL properties in DD7, Groves, Nederland, Port Arthur, and Port
Neches data was combined to calculate an estimate total for the planning area. The 2018 SRL
data was not separated by area in DD7 so only the total of 48 is shown in the table below.
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Table 23 - RL and SRL Residential Data by Municipality 2018 and 2024
OpenFEMA Database - NFIP Multiple Loss Properties

2018 No. of 2018 No of SRL 2024 No. of RL 2024 No of SRL
RL Properties Properties Properties
Properties

45 60 1
Nederland 107 96 17

Port Arthur 365 440 48
32 37 6
549 48 633 72

To be able to calculate the number of insurance claims and payment amounts for RL and SRL
properties, the below Figure 53 will be used. This was taken from the 2023 State of Texas
Hazard Mitigation Plan. Jefferson County is circled in red in this chart. These calculations will
be completed in the following sections of the plan.

APPENDIX B: REPETITIVE AND SEVERE
REPETITIVE LOSS PROPERTIES

Appendix B includes data for Repetitive Loss (RL) and Severe Repetitive Loss (SRL) properties
statewide, includes the total payments number of losses and number of properties. This data was
obtained from the Texas Water Development Board.

Table B-1. Repetitive and Severe Repetitive Loss Properties as of October 2022

Figure 53 - RL and SRL Data (State of Texas HMP 2023)

Coty RL ol JemiRL SR SCUSRD Jewiseu
Properties Losses Structures Losses
Hill 3 9 $128,226 - -
Hood 19 43 51,676,542 1 5 571,116
Hopkins 7 16 5232834 - -
Houston 2 B $60,151 - -
Howard 3 6 $117.624 - -
Hunt T 19 £763 862 1 4 $242 366
Jackson 22 67 5354.245 2 1 $189,772
Jasper 21 52 23,099,708 4 22 21,295 503
Jefferson 2,731 7,335 5427 764 410 489 2,048 $130,234 038
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Repetitive Loss Properties

FEMA further classifies properties based on the number and cost of claims as Repetitive Loss
or Severe Repetitive Loss policies as defined below. It is important to note that all Severe
Repetitive Loss properties are also Repetitive Loss properties. However, to understand the
impact of each classification, this analysis breaks those out separately. Based on the data
collected from the OpenFEMA dataset, there are approximately 549 Repetitive Loss structures
in DD7. Of those 549 Repetitive Loss properties, only approximately 268 are insured (about
49%).

In recent years, FEMA has focused considerable attention on the Repetitive Loss (RL) subset
of insured buildings. These properties have incurred flood-related damage on two occasions, in
which the cost of the repair, on average, equaled or exceeded 25 percent of the market value of
the structure at the time of each such flood event.

Table 24 summarizes RL statistics for DD7 using the 549 RL structures from the OpenFEMA
database and then extrapolating the State of Texas 2023 HMP data to find estimates for total
insurance payments. For example, since there are 2,731 total RL properties in Jefferson
County, that means about 20.1% of the RL properties are in the DD7 planning area. 20.1% of
the total insurance payments equals $84,975,646. This same calculation can be used for the
number of claims to total 1,505.

Table 24 - RL Statistics for DD7

Properties Total RL # of Average

Payments claims

549 $84,975,646 1474 $57,610

Another source of RL data is the Texas Water Development Board (TWDB) Repetitive Loss
Viewer. This is a mapping tool that allows searching of counties or cities and provides a total
for RL properties, estimated insurance payments, and number of claims. The figure below
shows RL map for the area of DD7 and its adjacent areas.
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Figure 54 - TWDB RL Viewer
Repetitive Loss (arcgis.com)
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The RL numbers were totaled for each area of DD7 and were within 5% of the data shown in

Table 23. The discrepancy between the two could come from different time of data collection,
as well as the data in Table 24 for payments and claims being an estimation based on taking a
portion of the total values for the entirety of Jefferson County.

Severe Repetitive Loss Properties

In 2004 FEMA began to develop the Severe Repetitive Loss (SRL) Grant Program to reduce or
eliminate flood damage 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 priority. An SRL property is defined
as a residential property that is covered under an NFIP flood insurance policy and:

e has at least four NFIP claim payments (including building and contents) over $5,000
each, and the cumulative amount of such claims payments exceeds $20,000; or

e for which at least two separate claims payments (building payments only) have been
made with the cumulative amount of the building portion of such claims exceeding the
market value of the building.

SRL properties are a subset of the RL list but were not included in the analyses above. Using
the OpenFEMA dataset there are approximately 72 SRL properties in DD7. Of those 72 SRL
properties, only approximately 30 are insured (about 42%).
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Table 25 summarizes SRL statistics for DD7 using the 72 SRL structures from the OpenFEMA
database and then extrapolating the State of Texas 2023 HMP data to find estimates for total
insurance payments. For example, since there are 489 total SRL properties in Jefferson County,
that means about 14.7% of the SRL properties are in DD7. 14.7% of the total insurance
payments equals $19,175,563. This same calculation can be used for to estimate number of
claims to total 301.

Table 25 - SRL Statistics for DD7

Properties  Total SRL # of Average
Payments claims
72 $19,175,563 301 $63,706

Using the TWDB Repetitive Loss Viewer (map shown below) the SRL data also came within
around 5-10% of each of the values in the above table.

Figure 55 - TWDB SRL Viewer
Repetitive Loss (arcgis.com)
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Infrastructure

Infrastructure is critical to the wellbeing of the people located in DD7. This section will
document some of the most important infrastructure and how flood events can affect each.

Local Drainage. Many areas and streets experience accumulations of rainfall that are slow to
drain, which may cause disruption of normal traffic, soil erosion, and water quality problems.
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Local drainage problems contribute to the frequency of flooding, increase ditch maintenance
costs, and are perceived to adversely affect the quality of life in some neighborhoods. Many
areas prone to shallow, local drainage flooding are not shown on the Cities’ or County’s Flood
Insurance Rate Maps.

Transportation and Emergency Services - Some of the most immediate and significant impacts
of flooding are related to transportation and emergency services. Inundated roadways block the
flow of people seeking to evacuate a flooded area; depending on flood severity, high water
levels can render traditional methods of transportation such as automobiles and buses
infeasible due to risk of drowning. Flooding can also delay or entirely prevent emergency
services from reaching people in need of help. Depending on the severity of conditions, this
can lead to further loss of life.

Water and Wastewater Treatment - Water and wastewater treatment plants can be impacted by
flood events as these facilities are often located along water courses for discharging treated
water. If these facilities are not protected from flood events, the impact on nearby
communities’ water supply and water quality can be devastating. The lives of nearby residents
can be disrupted as they receive notices to limit water usage, and the potential of people being
exposed to raw sewage overflows can cause illnesses and a significant amount of time and
resources to eliminate the contamination.

Utilities - Flood events can damage power lines and other electricity distribution infrastructure.
Roadway inundation often hinders the swift repair of damaged equipment, and a prolonged
lack of electricity in a community will significantly magnify all the impacts previously
discussed. Potential failure of power generation plants due to flooding can cause direct losses
including having to replace damaged equipment in addition to surrounding facilities losing
power. For example, cities and counties may depend on local refineries to provide fuel
necessary to operate emergency vehicles and stormwater pumps.

Agriculture - The US Environmental Protection Agency (EPA) writes, “Because agriculture
relies on the weather, climate, and water availability to thrive, it is easily impacted by natural
events...including contamination of water bodies, loss of harvest or livestock, increased
susceptibility to disease, and destruction of irrigation systems and other agricultural
infrastructure.” (Agriculture and Natural Events and Disasters | US EPA)

Schools — In the jurisdiction and across the country, floods have affected schools significantly.
There is the obvious immediate risk of children and school staff if a flood were to occur. In
addition, schools could be shut down for days or even weeks if a severe flood occurs which can
meaningfully impact student education.

Hospitals and nursing homes — It is critical that these facilities always stay operational,
especially during natural disasters like floods. If a flood shuts down one of these facilities, it
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could cause injury or death to many people. In addition, many of these critical facilities are

used for shelters during emergencies so it is crucial for these to stay operational.

Effect of Climate Change on Flooding

The risk of flooding may intensify because of climate change. As the temperature of water
rises, it often heightens the likelihood of hurricanes. Frequently, hurricane events coincide with
the most severe flooding incidents.

According to the Climate Mapping for Resilience and Adaption (CMRA) tool there is a
potentially large variance in average annual precipitation over the rest of the century in
Jefferson County if fossil fuel emissions continue at current levels (characterized as higher
emissions). However, estimations show a smaller variance in average precipitation if society
“lowers emissions” which is characterized by drastically reducing use of fossil fuels and
reducing global emissions of heat trapping gases to zero by 2040. Figure 56 below shows the
comparison of the average precipitation estimates over the rest of the century based on these
lower or higher emissions.

The reason that the variance could be larger going forward is that climate change could bring
drier conditions at times which would lead to lesser total precipitation while also a chance of

more hurricanes and other storms due to warmer conditions.

Figure 56 - Average Precipitation Estimate Over the Rest of the Century
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Impact to Employees: Climate change could increase precipitation and rainfall which could
cause an increase of flooding where employees cannot get to work or if at work, cannot get to
affected areas until water recedes.
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Impact to Assets and Service: Buildings and infrastructure can be damaged by more frequent
or intense flooding. Also, impact to infrastructure could lessen water service available for
distribution which impacts service and income for the District.

Social Vulnerability

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of
natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
Social vulnerability considers the social, economic, demographic, and housing characteristics
of a community that influence its ability to prepare for, respond to, cope with, recover from,
and adapt to environmental hazards.

Flood events can be particularly dangerous to socially vulnerable groups such as the elderly,
low-income individuals, individuals with health issues, and the homeless. In many cases, these
individuals may reside in areas that are more susceptible to flooding as well as potentially live
in a less reinforced home, like a mobile home. These groups also are more likely to need extra
time to evacuate or need assistance to evacuate during a flood.

Overall Vulnerability

Structures that are identified as Repetitive Loss or Severe Repetitive Loss are at the highest
risk of damage from flooding. These structures are documented to have been impacted by
multiple flood events. Homeowners that live in these structures are also highly vulnerable to
injury or death during a flood event. In the planning area, all District assets could be at risk of
flooding.

The National Risk Index shows flooding is a very high risk (99.6 national percentile) and very

high risk (99.6 national percentile) in expected annual loss. This index estimates a $52 million
dollar expected annual loss for Jefferson County as a whole.

Figure 57 - National Risk Index — Flooding
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Hailstorm

Update From Last Plan
e This hazard was not profiled in the 2019 plan

Hazard Description

Hailstorms are a type of severe thunderstorm that can cause significant damage. During the
formation of a hailstorm, ice crystals begin to develop within a low-pressure front as warm air
rises rapidly into the upper atmosphere and cools down. These frozen droplets gradually gather
and accumulate into ice crystals until they become precipitation. Hailstones are typically round
or irregularly shaped masses of ice that are greater than 0.75 inches in diameter. The size of the
hailstones is directly influenced by the size and intensity of the storm itself. According to the
NOAA National Severe Storms Laboratory, the fall speed of hailstones can range from 9-25
mph for small hailstones, up to 100 mph for large hailstones (4 inches or greater). In more
severe and larger storms, hailstones can grow, posing greater risks to property, crops, and
people.

Location

Hailstorms affect the entire planning area equally. All parts of the planning area have been
affected by hailstorms at some point in the past.

Previous Occurrences

According to the National Centers for Environmental Information (NCEI) Storm Events
database, there have been 16 hail events since the start of 2014 (6 hail events since start of
2020) (Table 26). If multiple line items in the table are from the same day, those are only
counted as a single event. It is important to note that the NCEI database only collects the data
from events that are reported to them. However, there are likely many more events with hail in
the area that go unreported that may not have caused any damage. Since the 2019 plan was
completed, there were no cases of hail damage reported to the NCEI database in Jefferson
County.
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Table 26 - Hail Events in Jefferson County (2014-2024)

CoupiZore | Su| Dt | Tme | Iz Tye Ma ouln e0 ) GO

Totals: 0 0 000K 0.00K
(BPT)BEAUMONT-PT ART JEFFERSON CO. TX 07/03/2014 1500 CST-6 Hal 088in. 0 0 0.00K 0.00K
HAMSHIRE JEFFERSON CO. TX 04/18/2015 1925 CST6 Hal 100in. 0 0 0.00K 0.00K
AMELIA JEFFERSON CO. TX 04/27/2015 0539 CST-6 Hal 100in. 0 0 000K 0.00K
FTACRES JEFFERSON CO. TX 04/27/2015 1640 CST-6 Hal 175in. 0 0 0.00K 0.00K
HOLLYWOQD JEFFERSON CO. TX 04/27/2015 1645 CST-6 Hal 1.00in. 0 0 0.00K 0.00K
PORT ARTHUR JEFFERSON CO. TX 01/08/2016 2145 CST-6 Hal 125in. 0 0 000K 0.00K
AMELIA JEFFERSON CO. X 01/20/2017 1930 CST6 Hal 075in. 0 0 0.00K 0.00K
PEAR RIDGE JEFFERSON CO. TX 03/28/2017 1401 CST-6 Hal 100in. 0 0 0.00K 0.00K
PORT ARTHUR JEFFERSON CO. X 03/28/2017 16:01 CST-6 Hal 1.00in. 0 0 0.00K 0.00K
PORT ARTHUR JEFFERSON CO. TX 03/28/2017 16:17 CST-6 Hal 100in. 0 0 0.00K 0.00K
PORT ARTHUR JEFFERSON CO. TX 03/28/2017 1620 CST-6 Hal 100in. 0 0 0.00K 0.00K
FTACRES JEFFERSON CO. TX 03/28/2017 1620 CST6 Hal 100in. 0 0 0.00K 0.00K
GROVES JEFFERSON CO. X 0372872017 1710 CST-6 Hal 100in. 0 0 0.00K 0.00K
HAMSHIRE JEFFERSON CO. TX 04/28/2017 0816 CST-6 Hal 100in. 0 0 000K 0.00K
ELIZABETH JEFFERSON CO. TX 05/26/2018 1723 CST6 Hal 100in. 0 0 0.00K 0.00K
GILLBURG JEFFERSON CO. TX 05/26/2018 1725 CST-6 Hal 175in. 0 0 0.00K 0.00K
BEVIL OAKS JEFFERSON CO. X 11/07/2018 2127 CST6 Hal 100in. 0 0 000K 0.00K
HAMSHIRE JEFFERSON CO. TX 04/18/2020 17:33 CST6 Hal 100in. 0 0 0.00K 0.00K
LABELIE JEFFERSON CO. TX 04/18/2020 1755 CST-6 Hal 175in. 0 0 0.00K 0.00K
AMELIA JEFFERSON CO. X 12/30/2022 01563 CST-6 Hal 100in. 0 0 000K 0.00K
BEVIL OAKS JEFFERSON CO. TX 04/15/2023 1802 CST-6 Hal 175in. 0 0 0.00K 0.00K
PINE CREST JEFFERSON CO. TX 04/15/2023 1920 CST6 Hal 100in. 0 0 0.00K 0.00K
BEAUMONT JEFFERSON CO. TX 04/15/2023 1945 CST6 Hal 125in. 0 0 0.00K 0.00K
NEDERLAND JEFFERSON CO. TX 04/15/2023 2020 CST-6 Hal 125in. 0 0 000K 0.00K
BROOKS JEFFERSON CO. TX 04/27/2023 0220 CST-6 Hal 100in. 0 0 000K 0.00K
CHINA JEFFERSON CO. TX 12/08/2023 19.04 CST-6 Hal 100in. 0 0 0.00K 0.00K
VOTH JEFFERSON CO. TX 03/15/2024 1545 CST6 Hal 125in. 0 0 0.00K 0.00K
HAMSHIRE JEFFERSON CO. TX 05/12/2024 11:38 CST-6 Hal 250in. 0 0 0.00K 0.00K
FANNETT JEFFERSON CO. TX 05M12/2024 11:45 CST6 Hal 150in. 0 0 0.00K 0.00K
(BPT)BEAUMONT-PT ART JEFFERSON CO. TX 051272024 1213 CST-6 Hal 100in. 0 0 0.00K 0.00K
PORT ARTHUR JEFFERSON CO. TX 05/12/2024 1218 CST6 Hal 100in. 0 0 0.00K 0.00K
GROVES JEFFERSON CO. TX 05M12/2024 1220 CST6 Hal 200in. 0 0 0.00K 0.00K
Totals: 0 0 000K 0.00K

Future Occurrences

Based on historical frequency of hail events that have been reported in Jefferson County (16

events in 10 years), it can be expected to have a hail event 1.6 times a year on average.

Extent

Hailstorm intensity is measured by the size of the hail and the damage it may cause. NCEI
database uses the TORRO Hailstorm Intensity Scale (Table 27). Using the data from Table 26
above, the intensity category for DD7 would range from HO-H7 during the last 10 years. There
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was only one event of H7 which was the event in May of 2024 which resulted in up to 2.5-inch
hailstones (63mm). Most of the other events were H3 and under category.

H3

H4

H5

H6

H7

H8

H9

Table 27 - TORRO Hailstorm Intensity Scale

, Typical hail Probable
Intensity ) . . .
diameter kinetic energy Typical damage impacts
category (mm)* I m->2
Hard hail 5 0-20 No damage
Potentially 515 520 Slight general damage to plants,
damaging crops
o Significant damage to fruit, crops,
Significant 10-20 >100 vegetation
Severe damage to fruit and crops,
Severe 20-30 >300 damage to glass and plastic
structures, paint and wood scored
Widespread glass damage, vehicle
Severe 25-40 >500
bodywork damage
Wholesale destruction of glass,
Destructive 30-50 >800 damage to tiled roofs, significant
risk of injuries
) Bodywork of grounded aircraft
Destructive 40-60 . .
dented; brick walls pitted
i Severe roof damage, risk of serious
Destructive 50-75 injuries
(Severest recorded in the British
Destructive 60-90 Isles) Severe damage to aircraft
bodywork
Super Extensive structural damage. Risk
. P 75-100 of severe or even fatal injuries to
Hailstorms

persons caught in the open
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Extensive structural damage. Risk
Super

Hailstorms

H10

>100 of severe or even fatal injuries to
persons caught in the open

Impact

Based on historical records from the NCEI database the largest potential impact of hailstorms in
the planning area would cause damage to glass and bodywork on vehicles and potential damage
to roofs in the most severe cases. District property most likely at-risk would-be vehicle bodywork
damage and glass damage. Population increase could place further expose people to hail. Land
use changes (more building as an example) could alter the impact of hail by causing damage to
more buildings.

Effect of Climate Change on Hail

Climate change could cause future hailstorms to be more extensive and at a higher category
level. 1t will be important to monitor the effects of hail in the planning area over the coming
years to determine if a larger amount of resources need to be allocated in future plans to help
mitigate losses from events.

Social Vulnerability

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of
natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
Social vulnerability considers the social, economic, demographic, and housing characteristics
of a community that influence its ability to prepare for, respond to, cope with, recover from,
and adapt to environmental hazards.

Social vulnerability to hail could likely affect low-income individuals as well as those that rely
on farming for their income more than other groups. For low-income individuals this is
because they are more prone to not have a home without covered parking or a garage.
Hailstorms in this area are more likely to cause bodywork damage to vehicles. Farmers can be
heavily affected by hailstorms as they could destroy their crop yields and in turn their income.

Overall Vulnerability
Due to the size of the hail that has occurred previously in the planning area, people are not highly

vulnerable to hail events. As stated in the previous sections, most hailstorms in DD7 were only
strong enough to cause damage to crops, and minor damage to weak structures.
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The National Risk Index shows hailstorms are relatively moderate risk (88.1 national percentile)
and relatively moderate (86.8 national percentile) in expected annual loss. This index estimates
a $727 thousand dollar expected annual loss for the County as a whole.

Figure 58 - National Risk Index — Extreme Heat
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Future Changes that May Impact Vulnerability

Understanding future changes that affect vulnerability in the planning area can assist in
planning for future development and ensure establishment of appropriate mitigation, planning,
and preparedness measures. The planning area considered the following factors to examine
potential conditions that may affect hazard vulnerability:

* Potential or projected development - While building codes help mitigate hail damages, wood
and masonry buildings tend to have more damage from hail than concrete or steel buildings.
Manufactured homes are vulnerable as well, so the type of construction is important for
development.

* Projected changes in population — Increase to the population also will expose more people to
hailstorm events.
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Hurricane/Tropical Storm

Update From Last Plan
e Events since 2019 were updated and described.

Hazard Description

According to the National Hurricane Center, a tropical cyclone is a rotating, organized system
of clouds and thunderstorms that originate over tropical or subtropical waters. There are 4
classifications: tropical depression, tropical storm, hurricane, major hurricane. These will be

quantified in the extent section of this assessment.

DD?7 planning area is most susceptible to hurricane/tropical storms in the months of June to
November, with August-October historically having the most activity.

Atlantic Hurricane and Tropical Storm Activity
Based on Data from 1944 to 2020
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Location

Due to DD7 being located near the Gulf of Mexico, there is an immediate risk for hurricane/
tropical storms in the entire planning area.

Previous Occurrences
According to the NOAA Historical Hurricane Tracks database, from 2004-2024 there have
been 14 hurricane/tropical storms within a 75-mile radius of Jefferson County as shown in

Figure 59. The search area was set to 75-mile radius as even though the center of the storm
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does not go over the planning area, the effects of the storm can often still be felt strongly. A
perfect example is Hurricane Harvey in 2017. The NOAA Hurricane Tracks show that the eye
of Harvey was never directly over the planning area, however, that storm caused significant
damage to the entire planning area. Since 2019 when the previous plan was completed, there
have been 4 storms that affected DD7 (Laura 2020, Beta 2020, Delta 2020, Nicholas 2021).

Figure 59 - Hurricane/Tropical Storm Tracks 2004-2024
(Source: NOAA Historical Hurricane Tracks)
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Table 28 - Hurricane/Tropical Storms that Impacted Jefferson County from 2004-2024

Max Wind Minimum

Storm Name Date Range Speed (MPH) Pressure (mb) Category Max
9/12/21 to

Nicholas 2021 9/17/21 65 988 H1
10/4/20 10

Delta 2020 10/11/20 120 953 H4
1720 10

Beta 2020 9/25/20 35 993 T3
§/20/20 o

Laura §/28/20 130 937 H4
917/19 10

Imelda 2019 9/18/19 40 1003 T3
7/10/19 10

Barry2019 7/16/19 65 993 H1
§/16/17 1o

Harvey 2017 2117 115 937 H4
6/19/17 1o

Cindy 2017 6/24/17 a0 991 T35
9/2/11 10

Lee 2011 9/6/11 50 986 5
9/1/08 to

lke 2008 9/15/08 125 935 H4
§/3/08 to

Edouard 2008 §/6/08 55 996 5
9/12/07 1o

Humberto 2007 9/14/07 80 985 H1
9/18/05 to

Rita 2005 9/26/05 155 595 H5
9/2/04 1o

Ilvan 2004 9/24/04 145 910 H5

It is important to note that the values in the above table are when each storm was at full
strength and not necessarily the strength the storm was at point of causing impact to the
planning area. Typically, the storm is at its greatest strength over the Gulf of Mexico and may
quickly weaken once it reaches land.

Future Occurrences
Since there were 14 hurricane/tropical storms recorded by the NOAA Hurricane Track in the
last 20 years, it could be expected that a hurricane/tropical storm would occur every 1.43 years

on average within a 75-mile radius of DD7. Therefore, there is a 70% chance of a
hurricane/tropical storm event occurring with 75-miles of the planning area in any given year.
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Extent

Table 29 overviews the Saffir/Simpson Hurricane Scale which is widely used to classify
hurricanes by categories 1-5. The scale considers winds and the amount of damage that could
be sustained by the storm. Category 1 is the lowest category of storm, while Category 5 is the
strongest level storm. The entire planning area has potential to experience storm effects of all
categories with 5 being the worst-case scenario. In the last 5 years, there were 4 hurricanes/
tropical storms that came within the 75-mile radius of the County. Laura in 2020 was a
category 4 hurricane at landfall and the eye was about 20 miles east of Jefferson County. That
was the strongest storm in terms of wind speed over the last 5 years in the planning area. If the
data goes back 10 years, Hurricane Harvey was likely the most impactful storm. That was a
category 4 hurricane at landfall east of the county and was a very large storm that lingered over
the area for almost 2 days. This was a large reason why it was so devastating to the entire
region.

Table 29 - Saffir/Simpson Hurricane Scale

Category Pressure Sustained Winds Damage
1 > 980 mbar 74 - 95 mph Minimal
2 965 — 979 mbar 96 - 110 mph Moderate
3 945 — 964 mbar 111 — 130 mph Extensive
4 920 — 944 mbar 131 — 155 mph Extreme
5 < 920 mbar > 155 mph Catastrophic

Table 30 - Tropical Cyclone Classifications

Tropical Depression Maximum sustained wind speed is <39 mph

Tropical Storm Maximum sustained wind speed ranges 39 - <74 mph
Hurricane Maximum sustained surface wind speed 74 mph+
Impact

The types of impacts that can be expected from hurricanes include but are not limited to driving
rain into buildings resulting in water damage, downed trees, debris blocking roads, disrupted
power lines, and damage to roofs and mobile homes. Hurricanes and tropical storms also bring
heavy rains, causing nearby creeks to surpass their capacity and flood the surrounding area.
Oftentimes the flooding is the most impactful effect of hurricanes, which can cause widespread
damage to homes, particularly in flood zones. This is explained in more detail in the flood section
of this plan. Population increase could place further strains on for evacuation and displacement.
Land use changes could alter the impact of hurricane/tropical storms by causing degradation of
water quality, quantity, and soil properties as well as damage to building and infrastructure
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Effect of Climate Change on Hurricanes and Tropical Storms

Climate change may cause more frequent and powerful hurricanes. This is partly because
hurricanes thrive on higher gulf temperatures. If the climate trends to being warmer in the
future, there would likely be longer hurricane seasons and more severe hurricanes. As stated in
the Texas 2023 Hazard Mitigation Plan:

The current climate assessment report for Texas indicates an expected
increase in the intensity of very strong hurricanes, despite an expected
lack of increase, or even a decrease, in hurricane frequency overall.
Different research studies have produced some conflicting results. While
some

recent research has pointed to an apparent trend for U.S. tropical
cyclones to move more slowly at landfall, much like Hurricane Harvey,
other research suggests that Texas may be spared from such a slowdown.
At this point, the enhanced risk is difficult to quantify, but substantial
scientific progress on this topic is likely as climate models become better
able to simulate the observed spatial distribution, frequency, and

intensity of hurricanes.
(2023 Texas Hazard Mitigation Plan, page 131)

Impact to Employees: Dangerous conditions from Hurricanes/Tropical Storms increased
intensity from climate chance could cause an increase of flooding where employees must be
evacuated or once the storm passes cannot get to work or if at work, cannot get to affected
areas until water recedes.

Impact to Assets and Service: Buildings, infrastructure, equipment and trucks can be damaged
by more frequent or intense storms. Also, impact to infrastructure could lessen water service
available for distribution which impacts service and income for the District.

Social Vulnerability

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of
natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
Social vulnerability considers the social, economic, demographic, and housing characteristics
of a community that influence its ability to prepare for, respond to, cope with, recover from,
and adapt to environmental hazards.

Vulnerable populations include, elderly, low income, people with health issues, the homeless,
and residents that may struggle to evacuate. They may require extra time to evacuate or need
assistance to evacuate and are more likely to seek or need medical attention or do not have the
means and transportation support to evacuate. In addition, some of these groups are statistically
more likely to have a home like a mobile home that are less reinforced to handle the effects of
a hurricane.
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Overall Vulnerability

Hurricanes in the planning area can be devastating, causing destruction of buildings and
potential injury or death to individuals. The entire planning area is equally at risk for
hurricanes. High winds can tear down powerlines, trees, barns, fences, and multitude of other
debris can be blown into roadways and homes during the event.

Additionally, residences and commercial buildings could be damaged or destroyed due to
events; older residential neighborhoods and structures without a permanent foundation were
identified as one of the main vulnerabilities throughout the county. While current building
codes address the vulnerability of wind damage to structures, older buildings (particularly
residential buildings) were built when less stringent building codes were in place; therefore,
older residential building and residences could suffer greater damages.

The National Risk Index shows hurricane and tropical storms are relatively high risk (97.7
national percentile) and relatively high (97.3 national percentile) in expected annual loss. This
index estimates a $83 million dollar expected annual loss.

Figure 60 - National Risk Index — Hurricane/Tropical Storm
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Future Changes that May Impact Vulnerability

Understanding future changes that affect vulnerability in the Planning Area can assist in
planning for future development and ensure establishment of appropriate mitigation, planning,
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and preparedness measures. The Planning Area considered the following factors to examine
potential conditions that may affect hazard vulnerability:

Potential or projected development - Any areas of growth could be potentially impacted by
the hurricane and tropical storm hazard because the entire Planning Area is exposed and
vulnerable; however, due to increased standards and codes, new development can be less
vulnerable to the hazard compared with the aging building stock in the Planning Area.
Projected changes in population - Increased population will expose more people to the risk
to hurricane and tropical storm events.
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Lightning

Update From Last Plan
e This hazard was not profiled in the 2019 plan

Hazard Description

Lightning is a massive electrical spark that occurs in the atmosphere, connecting clouds, the
air, or the ground. In its initial stages of development, the air acts as an insulator, keeping the
positive and negative charges in the clouds and between the clouds and the ground separate.
However, as the opposite charges accumulate and intensify, the insulating capacity of the air
breaks down, leading to a rapid discharge of electricity known as lightning. This lightning flash
temporarily equalizes the charged regions in the atmosphere until the opposite charges begin to
accumulate once more, setting the stage for potential future lightning strikes.

Energy from a lightning channel can heat the air up to 50,000 degrees Fahrenheit. Thunder is
the sound heard from a lightning strike and can be heard up to 25 miles away according to the
NOAA National Severe Storms Laboratory. Light travels faster than sound does, so the
distance of the lightning away from a location can be estimated by counting the time delay
between the lightning strike and when the sound is heard and then dividing by 5. This will
provide the miles away that the lightning is estimated.

Location

Lightning can strike any location in DD7 at equal chance. Vaisala, a company that monitors
total lightning across the United States providing reliable and accurate lightning information,
suggests Texas, particularly East and Southeast Texas is in the higher ranges of lightning

density in 2023. The map below shows this scale.

Figure 61 - Total Lightning Density — Vaisala (2023)

Lightning events per km?*
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Previous Occurrences

According to the NCEI database, since the start of 2000 there have been 10 reported lightning
events in Jefferson County. This totals 3 deaths, 7 injuries, and $516 thousand in property
damage. However, since lightning occurs every year, it can be assumed that those 10 reported
events are just those events that were significant (either caused property damage, deaths, or
injury). Table 31 below shows the cases of reported lightning events in the NCEI database.
Since 2019 when the previous plan was completed there have been 2 reported lightning events
causing damage in Jefferson County according to the NCEI database.

Table 31 - NCEI Data for Lightning — 1/1/2000 to 9/1/2024

| comae (5| e |z | e [wrlmln e | o]

Totals: 3 7 51600K 0.00K
PORT ARTHUR JEFFERSON CO. TX 08/29/2007 10:00 CST-6  Lightning 1 |0 0.00K 0.00K
SABINE JEFFERSON CO. TX 07/23/2009 1422 CST-6  Lightning 1 7 500K 0.00K
BEAUMONT ARPT JEFFERSON CO. TX 07/05/2011 15:45 CS5T-6  Lightning 0 0 30.00K 0.00K
AMELIA JEFFERSON CO. TX 07/06/201 1400 C5T-6 Lightning 0 0 10000k 0.00K
PINE CREST JEFFERSON CO. TX 07/06/2011 16:50 CST-6  Lightning 0 0 25000K 0.00K
GROVES JEFFERSON CO. TX 07/19/201 0520 CST-6  Lightning 0 0 70.00K 0.00K
PINE CREST JEFFERSON CO. TX 08/19/2014 1500 C5T-6 Lightning 0 0 500K 0.00K
CENTRAL GARDENS JEFFERSON CO. TX 12/23/2014 1265 CST-6  Lightning 0 0 50.00K 0.00K
PORT NECHES JEFFERSON CO. TX 06/30/2015 10:38  CST-6  Lightning 0 0 100K 0.00K
AMELBULK JEFFERSON CO. TX 05/27/2020 1200 CST-6 Lightning 1 |0 D.00K 0.00K
AMEI BULK JEFFERSON CO. TX 05/03/2024 06:30 CST-6  Lightning 0 |0 500K 0.00K
Totals: 3 7 516.00K 0.00K

Future Occurrences

Using the NCEI data in the previous section the probability of a reported lightning event that
causes damage in Jefferson County is about 0.42 events per year or an event every 2.4 years. .
Since lightning does occur frequently throughout every year the probability of future
occurrence is considered highly likely, though a damaging event is considered likely.

Extent
According to NOAA, the average number of clouds to ground flashes for the State of Texas
between 2009 and 2018 was 11.0 flashes per square mile per year. Vaisala suggests that

Jefferson County has 74.2 lightning events per square kilometer per year which is roughly 28.6
events per square mile per year from 2016 to 2023.
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Figure 62 - Lightning Density Map
:/linteractive-lightning-map.vaisala.com)
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Vaisala also quantifies Texas as the number one state in overall lightning count and number ten
in lightning density in 2023.

Figure 63 - U.S. Lightning Leaders in 2023 - Vaisala
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In addition to flashes, NOAA measures the number of lightning strikes in an interval of time
which is quantified in a scale called the Lightning Activity Levels (LALS). Table 32 below
further describes this scale.
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Table 32 - LAL Scale (NOAA)

Cloud & Storm Development Lightning

Strikes/15 min

1 No thunderstorms.

2 Cumulus clouds are common but only a few reach the towering 1-8
cumulus stage. A single thunderstorm must be confirmed in the
observation area. The clouds produce mainly virga, but light rain will
occasionally reach the ground. Lightning is very infrequent.

3 Towering cumulus covers less than two-tenths of the sky. 9-15
Thunderstorms are few, but two to three must occur within the
observation area. Light to moderate rain will reach the ground, and
lightning is infrequent.

4 Towering cumulus covers two to three-tenths of the sky. 16-25
Thunderstorms are scattered and more than three must occur within
the observation area. Moderate rain is common and lightning is
frequent.

5 Towering cumulus and thunderstorms are numerous. They cover more | >25
than three-tenths and occasionally obscure the sky. Rain is moderate
to heavy and lightning is frequent and intense.

6 Similar to LAL 3 except thunderstorms are dry.

The maximum extent DD7 can expect to experience is considered in the 3 to 5 range on the
LAL scale. This is based off the Vaisala models that show that Jefferson County is in the
middle to high ranges of their “Total Lightning Density” scale.

Impact

As described in the previous occurrences section, lightning events can cause injury, death, and
property damage. The risk is still relatively low as there were only 3 reported deaths by the
NCEI database for all of Jefferson County over the last 24 years. The NCEI database does not
quantify the LAL for reported events, it is difficult to quantify the most severe lightning events.
The maximum probable extent the County can expect to see is considered weak due to events
typically causing little to no damage.

Effect of Climate Change on Lightning

Climate change may cause more severe storms which as a result could cause more frequent
lightning strikes and thus a higher LAL, however there is not enough yet known.
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Social Vulnerability

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of
natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
Social vulnerability considers the social, economic, demographic, and housing characteristics
of a community that influence its ability to prepare for, respond to, cope with, recover from,
and adapt to environmental hazards.

Lightning poses the risk of power outages, which can be life-threatening for individuals
dependent on electricity for life support. Generally, those without adequate shelter during a
lightning storm and those relying on continuous power sources for survival are the most
vulnerable populations.

Overall Vulnerability

For the planning area, the major vulnerability to assets include damage to radio equipment,
buildings, and potential power outages. It is important to have early warning capabilities to
alert residents of potential incoming lightning. The National Weather Service (NWS) is a great
resource for emergency management personnel as well as residents to use to keep updated. The
National Risk Index shows that lightning is relatively high risk (98.3 national percentile) and
very high (97.8 national percentile) in expected annual loss. This index estimates a $1.8D
million dollar expected annual loss. The expected annual loss shown by the National Risk
Index is significantly higher than the reported damage by NCEI database. This is likely due to
the Risk Index being estimates for the future based on the number of lightning events that
occur. However, it also says the historical loss ratio is relatively low.

Figure 64 - National Risk Index — Lightning
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Future Changes that May Impact Vulnerability

Understanding future changes that affect vulnerability in the Planning Area can assist in
planning for future development and ensure establishment of appropriate mitigation, planning,
and preparedness measures. The Planning Area considered the following factors to examine
potential conditions that may affect hazard vulnerability:

« Potential or projected development — Future development could be impacted by lightning
storms. However, new development due to increased building codes and standards may
help lessen the vulnerability of new buildings.

» Projected changes in population — An increase in population will expose more people to
lightning hazards.
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Levee Failure

The following section has been redacted due to homeland security concerns.
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Severe Thunderstorm/High Wind

Update From Last Plan
e Events since 2019 were updated and described.

Hazard Description

The NOAA National Severe Storms Laboratory (NSSL) describes a severe thunderstorm as
any event that contains one or more of the following: hail one inch or greater, winds gusting
more than 50 knots (57.5 mph), or a tornado.

Most thunderstorms occur in the spring and summer months and typically in the afternoon or
evening hours. However, they can happen at any time of year and any time of day. The NOAA
NSSL lists Texas as an area with some of the highest risk of severe thunderstorms.

Location

The planning area is listed as a Designated Catastrophe Area by the Texas Department of
Insurance. The map below from the Texas Department of Insurance according to the 2018 IBC
shows an estimate where DD?7 falls. The coordinates around the center of DD7 were selected
as the search query for the map below. The dataset used was the American Society of Civil
Engineers (ASCE) 7-16 which is used to help design buildings to withstand reasonably
anticipated winds to minimize property damage. DD7 sits at around the 140-mph range for
risk category 2 (standard occupancy buildings) and the geographic area affected is considered
extensive.
Figure 65 - Designated Catastrophe Area Map — DD7
(Source: ATC Hazards by Location, TDI, Adopted Building Codes (texas.gov))
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https://www.tdi.texas.gov/wind/adopted-codes.html

Previous Occurrences

The NCEI Storm Event Database has reported 22 events of Thunderstorm Wind since 2019 in

Jefferson County. If multiple events occurred on the same day, the duplicates were not

counted.
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Future Occurrences

The chance of a Thunderstorm and High Wind event would be about 4.4 events per year based
on previous reported events.
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Extent

The NOAA uses the Beaufort Wind Scale to quantify the wind effects that may occur during a
severe thunderstorm event. According to the scale, Jefferson County could expect to have
events from 0 up to 12 on this scale with the worst-case scenario being 12. In the last 5 years
the highest shown in the county was 81 knots which was category 12 and almost two dozen
events at least category 10
Table 33 - Beaufort Wind Scale (Source: NOAA)

Force Wind

WMO

Appearance of Wind Effects

(Knots)

Classification

0 Less Calm Sea surface smooth and mirror- | Calm, smoke rises
than 1 like vertically
1 1-3 Light Air Scaly ripples, no foam crests Smoke drift indicates
wind direction, still
wind vanes
2 4-6 Light Breeze | Small wavelets, crests glassy, | Wind felt on face,
no breaking leaves rustle, vanes
begin to move
3 7-10 Gentle Large wavelets, crests beginto = Leaves and small
Breeze break, scattered whitecaps twigs constantly
moving, light flags
extended
4 11-16 | Moderate Small waves 1-4 ft. becoming | Dust, leaves, and
Breeze longer, numerous whitecaps loose paper lifted;
small tree branches
move
5 17-21  Fresh Breeze | Moderate waves 4-8 ft. taking  Small trees in leaf
longer form, many whitecaps, | begin to sway
some spray
6 22-27 | Strong Larger waves 8-13 ft., Larger tree branches
Breeze whitecaps common, more spray | moving, whistling in
wires
7 28-33 | Near Gale Sea heaps up, waves 13-19 ft.,  Whole trees moving,
white foam streaks off breakers = resistance felt walking
against wind
8 34-40 | Gale Moderately high (18-25 ft.) Twigs breaking off
waves of greater length, edges | trees, generally
of crests begin to break into impedes progress
spindrift, foam blown in
streaks
9 41-47  Strong Gale | High waves (23-32 ft.), sea Slight structural
begins to roll, dense streaks of = damage occurs, slate
foam, spray may reduce blows off roofs
visibility
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Force Wind WMO Appearance of Wind Effects

(Knots) @ Classification
10 48-55 | Storm Very high waves (29-41 ft.) Seldom experienced
with overhanging crests, sea on land, trees broken
white with densely blown or uprooted,
foam, heavy rolling, lowered "considerable
visibility structural damage”
11 56-63  Violent Exceptionally high (37-52 ft.)
Storm 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

Most events that were reported in JCDD7 mostly caused damage to vegetation and trees. At the
upper level of the winds that the planning area has seen there may be some damage to
structures and it may cause downed trees. There may also be damage to powerlines which may
cause power outages in the area. The district has experienced severe thunderstorms and high
winds up to 65 Knots. The type of impacts that can be expected are associated with the
magnitudes from the Beaufort Wind Scale, which indicate storms as severe as a “Hurricane
force wind” extent, involving trees being broken or uprooted along with considerable structural
damage.

Population increase could place more people at risk from the impacts of severe
thunderstorms/high winds.

Land use changes could alter the impact of thunderstorms/high winds to the built environment.
Effect of Climate Change on Severe Thunderstorms and High Wind

Climate change may cause more severe thunderstorms due to possible changes in moisture in
the air as well as higher than average temperatures in the air. NASA’s website, Global Climate
Change Vital Signs of the Planet reports, “Severe thunderstorms are defined as having
sustained winds above 93 kilometers (58 miles) per hour or unusually large hail, and there are
two key factors that fuel their formation: convective available potential energy (CAPE) and
strong wind shear. CAPE is a measure of how much raw energy is available for storms; it
relates to how warm, moist, and buoyant air is in each area. Wind shear is a measure of how
the speed and direction of winds change with altitude. Future conditions that are more intense
and more frequent could cause the future probability to increase over what is the known
probability based on historical data.
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“CAPE can provide storms with the raw fuel to produce rain and hail, and vertical wind shear
can pull and twist weak storms into strong, windy ones,” explained Harold Brooks, a
meteorologist at NOAA’s National Severe Storms Laboratory.

Scientists have evidence that global warming should increase CAPE by warming the surface
and putting more moisture in the air through evaporation. On the other hand, disproportionate
warming in the Arctic should lead to less wind shear in mid-Ilatitude areas prone to severe
thunderstorms. So, one factor makes severe storms more likely, while the other makes them
less s0.” Severe thunderstorms and climate change — Climate Change: Vital Signs of the Planet
(nasa.gov)

Impact to Employees: Climate change could increase precipitation and rainfall during
thunderstorms which could cause an increase of flooding where employees cannot get to work
or if at work, cannot get to affected areas until water recedes

Impact to Assets and Service: Buildings and infrastructure can be damaged by more frequent
or intense flooding due to more intense and frequent thunderstorms. Also, impact to
infrastructure could lessen water service available for distribution which impacts service and
income for the District.

Social Vulnerability

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of
natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
Social vulnerability considers the social, economic, demographic, and housing characteristics
of a community that influence its ability to prepare for, respond to, cope with, recover from,
and adapt to environmental hazards.

Severe thunderstorms pose the risk of power outages, which can be life-threatening for
individuals dependent on electricity for life support. Generally, those without adequate shelter
during a severe thunderstorm and those relying on continuous power sources for survival are
the most vulnerable populations.

Overall Vulnerability

Like lightning events, for DD7, homes and District buildings are at highest vulnerability from
severe thunderstorms and high wind. High winds could cause some damage to roofs as well as
risk of downed trees hitting buildings or vehicles. Power outages can commonly occur from
these events and could be an issue for at risk communities that may be more susceptible to
these outages or those without access to generators. However, there are not many prevention or
warning measures for thunderstorm and high wind events. In most cases, all that can be done is
using weather forecasting to alert residents and District staff of possible thunderstorms in the
area.
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The National Risk Index shows severe thunderstorms and high winds are relatively low risk
(50.8 national percentile) and relatively low (50.0 national percentile) in expected annual loss.
This index estimates a $304 thousand expected annual loss.

Figure 66 - National Risk Index — Strong Wind
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Future Changes that May Impact Vulnerability

Understanding future changes that affect vulnerability in the Planning Area can assist in

planning for future development and ensure establishment of appropriate mitigation, planning,

and preparedness measures. The Planning Area considered the following factors to examine

potential conditions that may affect hazard vulnerability:

» Potential or projected development — Any new development should be protected due to
improved building codes and standards.

« Projected changes in population — Increase in population exposes more people to
thunderstorms and severe winds.
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Tornado

Update From Last Plan
e Events since 2019 were updated and described.

Hazard Description

According to the NOAA, a tornado is a narrow, violently rotating column of air that extends
from a thunderstorm to the ground. Because wind is invisible, it is hard to see a tornado unless
it forms a condensation funnel made up of water droplets, dust, and debris. The National
Weather Service says that the greatest tornado activity occurs in Spring and Summer from
around March to August. However, tornadoes can happen at any time of year.

Location

Tornados can happen anywhere at any time; however, Texas is known as one of the tornado
capitals of the Country. As previously stated, the late Spring and early Summer have the
highest density of tornado activity according to the NOAA National Severe Storms Laboratory.
In addition, the most likely time for a tornado is between 4-9 p.m. According to Figure 70
below from FEMA, it shows much of Southeast Texas including Jefferson County in the “Very
High” risk of tornados.

Figure 67 - FEMA’s National Risk Index for Tornados
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Previous Occurrences

According to the NOAA NCEI database there have been 8 reported tornado events in Jefferson
County since the start of 2014. The reported damage includes no injuries or deaths with 765
thousand in property damage. Since 2019 when the previous plan was completed there have
been 5 recorded events.

Figure 68 - Tornado Events (2014-2024)

County/Zone Inj

Totals: 0 0 765.00K 0.00K
BEAUMONT ARPT JEFFERSON CO. T 03112017 14:47 C5T6  Tomnado EF0O 0 0 000K 0.00K
LAKEVIEW JEFFERSON CO. TX 080772018 10:30 CS5T6  Tommado EFO 0 0 000K 0.00K
CHINA JEFFERSON CO. X 11072018 14:00 CS5T6 Tormado EF0O 0 0 000K 0.00K
FTACRES JEFFERSON CO. X 106272021 07:54 CST-6 Tornado EF0D (O 0 150.00K 0.00K
NEDERLAND JEFFERSON CO. TX 05/25/2022 04:21 CS5T6  Tornado EF1 0 0 100.00K 0.00K
WEST PORT ARTHUR JEFFERSON CO. TK 072272022 10:25 C5T6  Tomado EF0O 0 0 000K 0.00K
LABELLE JEFFERSON CO. TX 01/24/2023 16:05 CST6  Tornado EF1 0 0 15.00K 0.00K
PORT ARTHUR JEFFERSON CO. TX 0411002024 04:55 CST6  Tormmado EF2 0 0 50000K 0.00K
Totals: 0 0 76500K 0.00K

Future Occurrences

Based on previous occurrences, there could be expected to be 0.8 tornado events per year on
average or an 80% chance for an event each year.

Extent

Tornado damage severity is assessed using the Enhanced Fujita Tornado Scale (EF-Scale).
This scale assigns numerical values to tornadoes based on their wind speed and categorizes
them from zero to five, representing increasing levels of damage. Tornadoes typically form
within larger vortex formations and are commonly associated with convective cells like
thunderstorms or can occur in the right forward quadrant of a hurricane or tropical storm, far
from the hurricane's eye.

Table 34 provides details about the categories in the Enhanced Fujita Tornado Scale. For the
planning area, it is important to be prepared for the possibility of experiencing tornadoes
ranging from EFO to EF5, each with varying degrees of damage potential. However, according
to the data collected from the NCEI database over the last 10 years, most tornadoes have been
EFO which have winds of 65-85 mph. The worse case scenario in the last decade is EF2 that
occurred in April of 2024. Based on tornado risk in the Southeast Texas region, it could still be
possible for tornadoes up to EF5, however, that has not been seen even if you go back to the
year 2000.
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Table 34 - Enhanced Fujita (EF) scale

Enhanced Fujita Wind Speed (mph) Potential Damage

Category
EFO 65-85 Light damage. Peels surface off some
roofs; some damage to gutters or siding;
branches broken off trees; shallow-rooted
trees pushed over.

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

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

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

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

EF5 >200 Incredible damage. Strong frame houses
leveled off foundations and swept away;
automobile-sized missiles fly through the
air in excess of 100 m (109 yd.); high-rise
buildings have significant structural
deformation; incredible phenomena will
occur.

Impact

Tornado events can cause a devasting impact to the planning area. Most historical tornadoes in
Jefferson County have been EFO or EF1 according to the NCEI database. EFO tornadoes cause
impacts such as peeling surface off some roofs, some damage to gutters or siding, branches being
broken off trees, and shallow-rooted trees being pushed over. The worst case of an EF2 in April
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of 2024 would potentially cause severe roof damage, destruction of mobile homes, trees being
uprooted, and cars lifted off the ground. Population increase could place more people in harm’s
way.Land use changes could alter the impact of tornadoes by having more development at risk
from tornadoes.

Effect of Climate Change on Tornadoes

Climate change could have a similar impact on tornadoes as was documented in this plan for
severe thunderstorms. This is because tornadoes occur during a thunderstorm when there is an
updraft of warm air causing a vortex in the center of the storm. This vortex swells with water
vapor, which creates a funnel cloud that spirals, thus starting a tornado. Therefore, if climate
change may cause a higher likelihood of a severe thunderstorm, there may also be a higher
likelihood of tornadoes in the planning area, however, as the Texas State Climatologist
summarized, in the Extreme Weather in Texas, 1900-2036, “direction of future changes is
largely unknown”. (2021UPDATE_Climate-ExecutiveSummary-Flyer.pdf)

Social Vulnerability

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of
natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
Social vulnerability considers the social, economic, demographic, and housing characteristics
of a community that influence its ability to prepare for, respond to, cope with, recover from,
and adapt to environmental hazards.

Tornadoes pose the risk of power outages, which can be life-threatening for individuals

dependent on electricity for life support. Populations that live in mobile homes are also more at
risk due to the home being less prepared for dealing with the effects of a tornado. Low-income
households may also be at further risk if they are less likely to be able to afford wind insurance.

Overall Vulnerability

All assets in DD7 are potentially vulnerable to damage from tornadoes. To help prevent against
injury or death from tornadoes, it is important for officials to have early warning capabilities
from services such as the National Weather Service (NWS). These officials then need to have
the ability to broadcast the warning to anyone that is in their jurisdiction.

The National Risk Index shows tornadoes are relatively high (97.9 national percentile) and
relatively high (97.3 national percentile) in expected annual loss. This index estimates an 18
million dollar expected annual loss. However, historically as shown in the NCEI database
table, there has been only around 765 thousand in damage over the last decade. If a more
severe tornado (EF3 or higher) comes through the planning area, that could cause catastrophic
damage.
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Figure 69 - National Risk Index — Tornado
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Future Changes that May Impact Vulnerability

Understanding future changes that affect vulnerability in the Planning Area can assist in
planning for future development and ensure establishment of appropriate mitigation, planning,
and preparedness measures. The Planning Area considered the following factors to examine
potential conditions that may affect hazard vulnerability:

» Potential or projected development - Any areas of growth could be potentially impacted by
the tornado hazard because the entire County is exposed and vulnerable. Residential
development, specifically manufactured homes, may be considered more vulnerable to
tornadoes. In general, any development that has weak building and/or construction
materials that could be impacted by high winds would be highly impacted by tornadoes.

« Projected changes in population — An increase in population will expose more people to
tornadoes.
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Winter Storm

Update From Last Plan
e This hazard was not profiled in the 2019 plan

Hazard Description

According to the National Weather Service, a winter storm event (heavy sleet, heavy snow, ice
storm, heavy snow and blowing snow or a combination of events) is categorized as 7 inches or
more of snow in 12 hours or less; or 9 inches or more in 24 hours covering at least 50 percent
of the zone or encompassing most of the population. Some of the largest risks of damage from
winter storms are traffic accidents from icy roads, hypothermia from prolonged exposure to
cold, and downed trees and powerlines. Freezing of pipes also has been seen in recent winter
storms in the area.

Location

Although winter storms in Texas occur less frequently than they do further north, they occur
often enough to be considered a viable, seasonal threat. Texans are most familiar with four
types of winter storms: snowstorms, blizzards, cold waves, and ice storms. Due to the nature of
winter storms, all people and assets in Jefferson County DD7 have equal degree of exposure to
a winter storm. The main types of events that occur in DD7 are snowstorms, cold waves, and
ice storms. Blizzards are not common in the planning area. The typical winter storm season is
from November to middle of March but can extend just outside those time periods. Figure 73
shows the average annual snowfall totals for the United States. The map shows southeastern
Texas receives between 0-5 inches of snow per year. The geographic area affected is
considered Extensive.

Figure 70 - Average Snowfall per year
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Previous Occurrences

According to the NCEI database there have been 9 recorded winter storms, winter weather, ice
storm, or heavy snow events that caused damage in Jefferson County since the year 2000.

The most severe was Winter Storm Uri in February 2021, which dumped record amounts of
snow on Texas, with the frigid temperatures and severe weather impacting all 254 counties in
the state. Millions of Texans lost power. Snow and ice paired with ultra-low temperatures
caused widespread road closures and dangerous travel conditions. State emergency
management leaders activated warming centers in communities across Texas and numerous
personnel were deployed to assist stranded motorists and conduct welfare checks. The Texas
Comptroller reported that Winter Storm Uri knocked out power for nearly 70 percent of
Texans and disrupted water utilities, leaving many Texans without heat or running water for
extended periods in the frigid cold. It resulted in between $80 billion and $130 billion in
financial losses to the state economy, and what’s more, claimed at least 210 lives.

A record freeze brought challenges for our state’s power generation and delivery systems
(ERCOT). Mainline power interruptions challenged our generators which affected our Water
Production and Wastewater systems and caused a series of cascading events including a Boil
Water Notice.

Figure 71 - Winter Storm Events (2000-2024)

e G [u] e e 2] e w0

Totals: 1 0 10.00K 0.00K
JEFFERSON (ZONE) JEFFERSON (ZONE) TX 12112008  00:00 CST-6 Winter Storm 0 0 0.00K 000K
JEFFERSON (ZONE) JEFFERSON (ZONE) TX 12/04/2008 17:00 CST-6 Winter Weather 0 0 0.00K 000K
JEFFERSON (ZONE) JEFFERSON (ZONE) TX 02/23/2010 22:00 CST-6 Winter Weather 0 0 0.00K 000K
JEFFERSON (ZONE) JEFFERSON (ZONE) TX 02/03/2011  08:00 CST-6 Winter Weather 0 0 10.00K 0.00K
JEFFERSON (ZONE) JEFFERSON (ZONE) TX 01/23/2014 1914 CST-6  Winter Weather 0 0 0.00K 000K
JEFFERSON (ZONE) JEFFERSON (ZONE) TX 01/28/2014 07:00 CST-6 Winter Weather 0 0 0.00K 000K
JEFFERSON (ZONE) JEFFERSON (ZONE) TX 03/04/2014 05:00 CST-6 Winter Weather 0 0 0.00K 000K
JEFFERSON (ZONE) JEFFERSON (ZONE) TX 12/08/2017 01:00 CST-6 Winter Weather 0 0 0.00K 000K
JEFFERSON (ZONE) JEFFERSON (ZONE) TX 0116/2018 15:00 CST-6 Winter Weather 0 0 0.00K 000K
JEFFERSON (ZONE) JEFFERSON (ZONE) TX 02114/2021  19:00 CST-6 Winter Storm 1 0 000K 0.00K
JEFFERSON (ZONE) JEFFERSON (ZONE) TX 02/17/2021 0500 CST-6 Ice Storm 0 0 0.00K 000K
Totals: 1 0 1000K 0.00K

Future Occurrences

Since there have been 9 recorded winter storm events in the last 24 years it can be expected to

have an event every 2.7 years or 37% chance a year. However, it is important to be prepared
for a possible winter storm as when a storm does come, it can be devastating. This is largely

because residents are not accustomed to dealing with the effects of the storms in this area.
Also, most of the events have occurred more recently, so it possibly could be a trend that
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continues. This is possibly in part due to climate change, which will be discussed in a later
section.

Extent

Due to DD7 being in a subtropical climate there is not frequently snow accumulation that
would cause significant damage. The Sperry-Piltz Ice Accumulation Index (SPIA) predicts
potential damage from approaching ice storms. This index uses National Weather Service
forecast data to help make its prediction. Figure 75 below quantifies the damage 0-5 based on
ice amount and wind predictions. Most events in DD7 have been a 0-2 in the SPIA chart.
However, winter storm Uri in 2021 could be considered in the 4 or 5 categories due to its
effects it had on the entire region.

Figure 72 - Sperry Piltz Ice Accumulation Index (SPIA)

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

Some of the largest impacts of winter storms in the planning area are to infrastructure like the
power grid and pipes. Due to the lack of winter storms that the area receives, in many cases the
communities are ill-prepared to deal with the impacts. This was shown in Winter Storm Uri in
2021 that left large parts of the state without power and some without water for a time. In
addition, motorists are not used to the icy roads which can cause significantly more accidents.
Population increase could place more people in harm’s way. Land use changes could alter the
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impact of winter storms by having more development at risk from the hazard or by causing
degradation to properties.

Effect of Climate Change on Winter Storm

Climate change may cause more cold rainfall during winter. This is because an overall warmer
planet would cause more evaporating water in the atmosphere, thus leading to more precipitation
in the form of rainfall for the area. However, due to this warming trend, impacts to employees
and assets will likely lessen.

Social Vulnerability

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of
natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
Social vulnerability considers the social, economic, demographic, and housing characteristics
of a community that influence its ability to prepare for, respond to, cope with, recover from,
and adapt to environmental hazards.

The groups that are most at risk during winter storm events are the homeless, the elderly, and
those with health issues that limit them physically. The homeless due to lack of shelter, and the
elderly due to limitations from being able to clear snow in driveway to leave home as well as
increased risk of injury from falling on icy grounds.

Overall Vulnerability

The overall vulnerability of DD7 assets to winter storms is relatively low. The main assets at
risk are pipes, crops, and infrastructure. Many assets would not likely be affected by the
severity of winter storms that have historically occurred in the parts of Texas.

The National Risk Index shows winter storms are very low (22.2 national percentile) and

relatively low (23.1 national percentile) in expected annual loss. This index estimates a 14
thousand dollar expected annual loss.
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Figure 73 - National Risk Index — Winter Weather
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Future Changes that May Impact Vulnerability

Understanding future changes that affect vulnerability in the Planning Area can assist in
planning for future development and ensure establishment of appropriate mitigation, planning,
and preparedness measures. The Planning Area considered the following factors to examine
potential conditions that may affect hazard vulnerability:

» Potential or projected development — the ability of new development to withstand winter
weather impacts lies in sound land use practices and consistent enforcement of codes and
regulations for new construction.

« Projected changes in population - With an increase in population, more people will be
exposed to winter weather events. Additionally, the age of the population, changes in their
geography, and how climate change could alter the winter weather received (rain versus
snow) will be important to continue to assess future changes in vulnerability.
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Community Assets

There are four main categories of assets that are to be considered: People, Economy, Built
Environment, and Natural Environment. Although all assets found in the plan area may have
some vulnerability to natural hazards discussed in this plan, the assets described below only
encompass those that have jurisdictional authority over.

People: The health, safety, security, and general well-being of the citizens within the is of
paramount importance to focused on areas of its responsibility - water and sanitary sewer for
the entire community including dense population, access and functional need populations,
children, populations that are dependent on assistance during emergencies and visiting
populations.

Economy: A thriving economy is also important. Focused on areas of its responsibility - water
and sanitary sewer for the entire community including business and industry within its
planning area.

Natural Environment: The District identified critical areas that provide protective benefit or
reduce the magnitude of an event and areas that need protection in the event of a disaster.

Built Environment: building and infrastructure as well as residents, industry and businesses
located in the planning area. Specifically, for buildings and infrastructure.

The map on page 34 shows the community assets considered critical. There are 39 DD7
owned buildings and facilities that are also considered critical. In addition to the buildings, all
infrastructure (wastewater treatment plants, lift stations as examples) are also considered
critical.

Analyze Risk

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. In addition to this information, community assets were
also reviewed. Throughout this process, the District updated its critical infrastructure list to
better assess what exactly is at risk. Using this information and the most recent experiences
from 2020-2024, the District ranked the hazards and developed actions to mitigate those
hazards.

Hazard rankings were based on the impact to assets and hazard analysis. Hazards were ranked
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.
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High Highly likely to occur in area and impact could cause significant damage
including fatalities.

Summarize Vulnerability

DD?7 focused on hazards that occur within the planning area that historically have had enough
impact (e.g., damage to property, infrastructure, injury, or death) that mitigation of that hazard
is necessary for the welfare of the community. Certain hazards have no history of impact in the
planning area; therefore, DD7 decided to omit these hazards (such as wildfire, earthquake, dam
failure and subsidence).

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 District ranked the hazards
and developed actions to help mitigate those hazards. The ranking list is in Table 35. While all
hazards have actions, the hazards deemed medium and high were given higher priority than
those ranked low.

Table 35 - Hazard Ranking

Hazard Rank (HIGH MEDIUM LOW)
Flood High
Hurricane/Tropical Storm High
Levee Failure High
Severe Thunderstorm/High Wind High
Coastal Erosion Medium
Drought Medium
Extreme Heat Medium
Lightning Medium
Tornado Medium
Winter Storm Medium
Hailstorm Low
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Section 4. Mitigation Strategy

Update from Last Plan
e The on-going actions were placed into the current hazard mitigation table, status
provided and rank reassessed.
e For each action, discussed future conditions and vulnerable populations

Introduction

Mitigation Strategy

The District works with other local, county and regional organizations toward mitigation
actions that meet the DD7’s objective of migrating risks due to natural hazards, without
creating new problems.

This plan emphasizes mitigation goals and actions focusing on activities that occur prior to a
natural hazard that reduce damage when disasters strike. While developing new mitigation
actions, the MPC carefully considered preventative activities (e.g., planning and zoning and
hazard mapping), property protection (e.g., acquisitions, critical facility improvements), natural
resource protection (floodplain protection), structural projects (storm sewer, roads and
buildings), emergency services (warning systems, training) and public information and
awareness (outreach, education and training).

The first step of the mitigation strategy involved review of the current plan’s mitigation goal,
to assess whether it remains reflective of the District’s mitigation strategy.

Mitigation Goal

The District made no changes to its goal statement. The goal of this plan update is stated
below:

The mitigation goals of DD7 are:

e To protect public health, safety, and welfare;

e To reduce losses due to hazards by identifying hazards, minimizing exposure of citizens
and property to hazards, and increasing public awareness and involvement;

e To facilitate the development review and approval process to accommodate growth in a
practical way that recognizes existing stormwater and floodplain problems while
avoiding creating new problems or worsening existing problems; and

e To seek solutions to existing problems.

Status of Actions from Last Plan

The MPC went through each action from the 2019 iteration to provide a status of the action and
to determine if the action was completed, ongoing, or no longer a priority so will be removed
or changed. If the project was ongoing, it was moved to the new actions to be re-prioritized.
Table 36 provides the status to the 2019 mitigation actions.
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Title

Hurricane Flood

Table 36 - Status of actions from the DD7 2019 Hazard Mitigation Plan

Jurisdiction

Description

Status Update as of 2024 and recommendation

Protection Levee
Study

Continue working with USACE on studies and possible
upgrade to help reduce the risk of flooding new and existing
structures as well all roads and nuisance flooding and to help
the District review and update levees in jurisdictional area.

Status Update: Ongoing
Recommendation: Remain as an Action Item

2019-2 | Update Data JCDD7 This will allow the District to view what pump stations are Status Update: Ongoing, Almost Ready to Bid
Operations System- operating at a certain time (real time run info) see how the Recommendation: Remain as an Action Item
Control Center systems are working; relates to how much rain we are getting.
Count rain in 15 different places in the district.
Monitor pumps/generator conditions and status
Monitor rainfall totals and monitor pump facility conditions
throughout storm events
2019-3 | Upgrade El Vista JCDD7 Harden structure — put new building in place and install a new | Status Update: Ongoing
P.S.#2 robotic trash raking system making it much more efficient to Recommendation: Remain as an Action ltem
operate.
2019-4 | Lateral B4A and B4A | JCDDY Consists of widening those channels to increase the runoff Status Update: Ongoing, Grant Application
Ext. Improvements capacity — upgrading/enlarging road crossing to reduce out of | Submitted
bank flooding to new and existing structures as well all roads | Recommendation: Remain as an Action Item
and nuisance flooding.
2019-5 | Beauxart Gardens JCDD7 Consists of widening those channels to increase the runoff Status Update: Ongoing
Central Ditch capacity — upgrading/enlarging road crossing to reduce out of | Recommendation: Remain as an Action Item
bank flooding to new and existing structures as well all roads
and nuisance flooding.
2019-6 | Re-establish Impact JCDD7 To reduce the risk of barges and large vessels from impacting | Status Update: Ongoing, piece of 2019-1
Barriers in Turning the Hurricane levee during major storm events. To keep Recommendation: Combine with 2019-1
Basin vessels that may have broken loose during storm event from
impacting the levee system.
2019-7 | Upgrade to Lateral JCDD7 Consists of widening those channels to increase the runoff Status Update: Ongoing, Grant App Submitted
B4B capacity — upgrading/enlarging road crossing to reduce out of | Recommendation: Combine with 2019-4
bank flooding to new and existing structures as well all roads
and nuisance flooding.
2019-8 | Rehab Gate JCDD7 Currently underway. Gate structures take water into detention | Status Update: Project Complete

Structures — P.S. #19

pond. This will enhance the detention capability in existing

Recommendation: Remove Item
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Jurisdiction Description Status Update as of 2024 and recommendation
watershed and reduce flooding to new and existing structures
as well all roads and nuisance flooding.
2019-9 | Develop Data JCDD7 Developing data collection system to track maintenance and Status Update: Ongoing
Collection System system efficiencies for reporting purposes. Develop collection | Recommendation: Remain as an Action Item
system where we can log all
changes/repairs/upgrades/maintenance — so info can be
brought up and sent. Pump/ditch/engine — depository so they
are prepared to submit any info to another entities (USACE or
FEMA, etc.). Helps show how things were maintained and
how much money was spent to maintain system.

2019-10 | Repair Lateral C12 JCDD7 In need of repair from within the channel. Repairing concrete | Status Update: Ongoing, Engineering Phase
lining to ensure the lateral C12 can run more efficiently and Recommendation: Remain as an Action ltem
make it easier to maintain. This will enhance the channel
bank.

2019-11 | Storm Water JCDD7 Help to establish regulations to control development within Status Update: Ongoing

Management Plan existing flood zones. Recommendation: Remain as an Action ltem
Allows the District to enforce regulations.
2019-12 | Upgrade pumping JCDD7 Congress authorized the Sabine to Galveston Study and Status Update: Ongoing, Part of Sabine Pass to
capacity at each DD7 appropriation of funds and work will begin shortly. Apart Galveston Project Scope
Pump Station from the Sabine to Galveston Study, the District is constantly | Recommendation: Remain as an Action Item, See
working to provide greater pumping capacity at all existing Description modification to make more generic
and future stations that will reduce potential future flooding to
new and existing structures as well all roads and nuisance
flooding within the District’s jurisdictional boundaries.
2019-13 | Hardening of all DD7 | JCDD7 DD?7 is evaluating all structures and is in the process of Status Update: Ongoing
structures against hardening structures as funds become available. Recommendation: Remain as an Action ltem
severe storm events.
2019-14 | Build New Building | JCDD7 Construct a new facility with a break room and showers that Status Update: Complete
with a safe room to will be able to withstand severe winds and shelter employees | Recommendation: Modify Description to construct
shelter essential to be used as an EOC during and immediately after storm a EOC breakroom, shower, and shelter
personnel during events.
storm events
2019-15 | Additional Fuel JCDD7 Each Pump Station will get additional fuel capacity. Status Update: Ongoing
Capacity at Pump 6-8 pump stations each year for the next 3-4 years Recommendation: Remain as an Action ltem
Stations
2019-16 | Repair/Re-design JCDD7 Underway; working to get environmental permitting clear. Status Update: Complete
HFPL from station. Approximately $45,000 per 100’ to repair. Approximately Recommendation: Remove Item
879+57-934+75
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Jurisdiction

Description

500’ of repair needed, ($225,000). 5600’ of levee road surface
repair, 5600’ of slope resurfacing.

Status Update as of 2024 and recommendation

2019-17

Blocks Bayou
Repairs
Improvements

JCDD7

The District must remove the current fence to allow DD7
more easement to repair and maintain Blocks Bayou Ditch.

Status Update: Ongoing, Phase 2 in design
Recommendation: Remain as an Action ltem

2019-18

A3A Detention

JCDD7

The proposed project will consist of purchasing 60 acres of
open land which will be excavated to an average of 5 feet in
depth to develop a detention pond with the capacity of 300
acre-feet. The detention pond will be designed to mitigate
flooding of homes, businesses, and roadways within the
watershed during heavy rainfall events. The detention facility
will provide off-channel temporary storage of excess
floodwaters. This new detention facility will fill and drain on
a gravity basis and will operate without requiring additional
DD7 pumping resources. This project will require
environmental permitting and a cultural resource assessment.

Status Update: Ongoing, HMGP Design Phase 1
Recommendation: Remain as an Action ltem

2019-19

Halbouty Detention
Expansion

JCDD7

The detention pond will be designed to mitigate flooding of
homes, businesses, and roadways within the watershed during
heavy rainfall events by providing off-channel temporary
storage of excess floodwaters. This new detention facility will
fill on a gravity basis and will drain by pumping through the
existing Halbouty Pump Station. The expanded facility will
require the purchase and installation of additional pumps into
the existing pump station which has been constructed to
facilitate this expansion. The project will require underground
pipeline corridor crossings, environmental permitting and a
cultural resource assessment.

Status Update: Ongoing, Killing HMGP and
converting to CDBG
Recommendation: Remain as an Action Item

2019-20

Groves Detention

JCDD7

The proposed project will consist of purchasing 35 acres of
open land which will be excavated to an average of 5 feet in
depth to develop a detention pond with the capacity of 175
acre-feet. The detention pond will be designed to mitigate
flooding of homes, businesses, and roadways within the
watershed during heavy rainfall events. The detention facility
will provide off-channel temporary storage of excess
floodwaters. This new detention facility will fill and drain on
a gravity basis and will operate without requiring additional
DD7 pumping resources. This project will require
environmental permitting and a cultural resource assessment.

Status Update: Ongoing, HMGP Design Phase 1
Recommendation: Remain as an Action Item
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Title Jurisdiction Description Status Update as of 2024 and recommendation
2019-21 | Rodair Gully JCDD7 Construct a detention pond on Rodair Gulley in the vicinity of | Status Update: Ongoing
Detention West Port Arthur Road. Detention Pond will be of adequate Recommendation: Remain as an Action ltem
size to reduce flooding downstream while allowing for
improvement to the upstream drainage channels.
2019-22 | Project Scoping JCDD7 The District is working on a Master Drainage Plan Study with | Status Update: Ongoing, FMA Apps in with (1)
support: Cost to hire the USACE. Once a project is identified, certain project awarded
for Data Collection specific data collection and analysis is needed including Recommendation: Remain as an Action Item
and analysis for Hydrology and Hydraulics (H&H) studies, Surveying First
Projects identified Floor Elevations throughout the planning are (FFESs), Benefit
from USACE/DD7 Cost analysis (BCAs) as well as other data collection and
Master Drainage documents required to determine application grant eligibility.
Study (e.g. H&H, Each identified project from the USACE/DD7 Master
FFE, Project Drainage Plan Study would benefit the community either
Identification, BCAs protection of residential and commercial structures,
commercial properties or agricultural areas
2019-23 | Shreveport Pump JCDD7 The existing Shreveport Pump Station was originally Status Update: Ongoing, HMGP/CDBG

Station and it is a
drainage project.

designed (1940s) to handle a relatively small watershed along
the city’s seawall during a 10-year storm event. In recent
years, the City has shown increased interest of further
developing. These developments would send additional water
through the city’s interior drainage system to Shreveport
Pump Station. In its current state, the pump station is not
capable of handling any additional water. In addition to the
proposed increase, the station has experienced an increase in
flows due to development since original construction. Now
DD7 is in the process of enlarging all stations to handle 25-
year Atlas 14 rain events widths storage to accommodate 100-
year storm runoff. The existing concrete structure is seeing
significant spalling due to years of erosion. It is proposed that
a new structure be built to house new, larger pumps. This
would increase the capacity of the station to the point that it
could better support its existing watershed and withstand any
future developments in the area. The proposed project will
consist of the design, construction, and implementation of the
new Shreveport Pump Station along the seawall in Port
Arthur, Texas. The pump station will be designed to mitigate
the flooding of homes, businesses, and roadways within the

Recommendation: Remain as an Action Item
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Jurisdiction Description Status Update as of 2024 and recommendation

watershed during heavy rainfall events. This project could
require environmental permitting and a cultural resource

assessment
2019-24 | Rodair Gully Pump JCDD7 Rodair Gully is one of the few complete gravity-drained Status Update: Ongoing, HMGP / COVID / Sabine
Station(s) and channels within DD7’s system. Because this watershed to Galveston Project
Siphon(s). currently does not have any pumping capabilities, it is subject | Recommendation: Keep as Action Item, modified
to the tidal influences of Taylors Bayou. This pump station language to include all active projects

would help to relieve the localized flooding experienced in
25-year to 100-year storm events in Central Gardens and
Beauxart Gardens (portions of the unincorporated areas of
Jefferson County) and some parts of the City of Nederland.
The current level of protection for the Rodair Gully channel is
a 4% probability storm event (25-year).

The proposed project will consist of the design, construction,
and implementation of a new stormwater pumping station that
will be placed along the existing Rodair Gully drainage
channel and/or multiple stations placed within the Rodair
Gully system to allow for regional detention. The proposed
project improvements also consist of designing and
constructing Siphon(s) from Central Gardens area to Rodair
System to mitigate flood waters impacting homes, businesses,
and roadways. The pump station(s) will be designed to
mitigate the flooding of homes, businesses, roadways within
the watershed during heavy rainfall events. A proposed main
Rodair Gully pump station will be strategically located along
the Hurricane Flood Protection Levee (HFPL) in order to
move runoff outside of the District’s surge barrier. This
project will require environmental permitting and a cultural
resource assessment.

2019-25 | Improvements on JCDD7 Status Update: No longer feasible
McFadden/Weiss Recommendation: Remove, no longer planned
Canal Channel to action item
reduce flooding.

2019-26 | Hardening portion of | JCDD7 Status Update: Included in 2019-13
new building (see Recommendation: Remove Item
below)
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Jurisdiction

Description

Status Update as of 2024 and recommendation

2019-27 | Construct EOC (see JCDD7 Status Update: Complete
below) Recommendation: Remove Item
2019-28 | Reparation/upgrade JCDD7 Status Update: Included in 2019-1, changed to be
levee systems (see more detailed in Sabine to Galveston Study
below) Recommendation: Remove Item
2019-29 | Inundation map JCDD7 Status Update: Included in 2019-22
development (see Recommendation: Remove Item
below)
2019-30 | Main C at 14" Street | JCDD7 In need of repair from within the channel. Repairing concrete | Status Update: Ongoing
Improvements lining to ensure the Main C can run more efficiently and make | Recommendation: Add as an Action Item
it easier to maintain. This will enhance the channel bank.
2019-31 | Rodair Siphon(s) JCDD7 If description modification in item 2019-24 is not okay’ d, Status Update: Ongoing, HMGP. Piece of 2019-24*

from Central Gardens

add item for Rodair Siphon specifically. The proposed project
consists of designing and constructing Siphon(s) from Central
Gardens area to Rodair System to mitigate flood waters
impacting homes, businesses, and roadways.

Recommendation: Determine if description in
2019-24 covers this action item. If desired, add as an
Action Item
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New Actions

Identification of New Actions

After a review of the actions in the current plan, the MPC began a process to identify new actions.
The MPC utilized a version of FEMA’s Mitigation Implementation Action Summary Worksheet
to help describe important information about the action. In addition, the MPC tried to determine
impacts from climate adaptation and on socially vulnerable populations.

After the actions were prioritized (discussed next section), the Actions Summary Worksheets were
converted into the Mitigation Action Table.

Evaluate and Prioritize

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, Local Champion, and Other Community
Objectives) rank the category 1-10 with 1 being a low priority for the category and 10 being a high
for the category. Descriptions of the criteria are in Figure 77.

Figure 74 - Description of Evaluation Criteria for Mitigation Prioritization

Example Evaluation Criteria

Life Safety — How effective will the action be at protecting lives and preventing injuries?

Property Protection — How significant will the action be at eliminating or reducing damage to structures and
infrastructure?

Technical — Is the mitigation action technically feasible? Is it a long-term solution? Eliminate actions that, from a
technical standpoint, will not meet the goals.

Political — Is there overall public support for the mitigation action? Is there the political will to support it?
Legal — Does the community have the authority to implement the action?

Environmental —What are the potential environmental impacts of the action? Will it comply with environmental
regulations?

Social — Will the proposed action adversely affect one segment of the population? Will the action disrupt established
neighborhoods, break up voting districts, or cause the relocation of lower income people?

Administrative — Does the community have the personnel and administrative capabilities to implement the action
and maintain it or will outside help be necessary?

Local Champion — Is there a strong advocate for the action or project among local departments and agencies that
will support the action's implementation?

Other Community Objectives — Does the action advance other community objectives, such as capital
improvements, economic development, environmental quality, or open space preservation? Does it support the

policies of the comprehensive plan?
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Low is defined as 1-50; Medium is defined as 51-75; and High is defined as 76-100.

are depicted in Table 37. The addressed hazards were also provided.

Table 37 - Ranking of Actions to Determine Priority Level

The results

P
Action (no.) MITIGATION ACTION SUMMARY OF PRIORITIZATION ';
Moved from T o
2020 actions TOTAL SCORE BETWEEN 1-50 HAZARD IS LOW PRIORITY (L) o r

to current TOTAL SCORE BETWEEN 51-75 HAZARD IS MEDIUM PRIORITY (M) t i
Action actions TOTAL SCORE BETWEEN 76-100 HAZARD IS HIGH PRIORITY (H) a i
No. | y

1{2019-1 and 6 [Hurricane Flood Protection Levee Study 88| H
14{2019-16 Repair / Redesign HFPL System at Various Locations 88| H
31 Main A Channel Improvements 82| H
32 Main B Channel Improvements 82| H
33 Main C Channel Improvements 82| H
10{2019-12 Upgrade pumping capacity at each DD7 Pump Station 81| H
23 Main C at 14th Street Improvements 81| H
24 Rodair Siphon(s) from Central Gardens 81| H
27 Crane Bayou Pump Station and System Upgrades 81| H
28 Alligator Bayou Pump Station and System Upgrades 81| H
35 Crane Bayou Channel Improvements 81| H
36 Rodair Gully Ditch Improvements 81| H

3[2019-3 Upgrade El Vista P.S.#2 80| H
26 Repairs and Improvements to Pump Station # 3, West Port Arthur Road Pump Station 80| H

5[2019-5 Beauxart Gardens Central Ditch 79| H
15(2019-17 Blocks Bayou Repairs Improvements 79| H
21{2019-23 Shreveport Pump Station and it is a drainage project. 79| H
22(2019-24 Rodair Gully Pump Station(s) and Siphon(s). 79| H
25 Repairs and Improvements to Pump Station # 5, Central P.S. 79| H
29 Magnolia Ditch Improvements 79| H
30 Star Lake Pump Station and System Improvements 79| H
37 Pure Oil Ditch Improvements 79| H

2|2019-2 Update Data Operations System-Control Center 78| H
17|2019-19 Halbouty Detention Expansion 78| H

4[2019-4 and 7 |Lateral B4A and B4A Ext. Improvements Upgrade to Lateral B4B 77| H

6/2019-8 Rehab Gate Structures - PS #19 77| H
18|2019-20 Groves Detention 77| H
19|2019-21 Rodair Gully System Detention Pond(s) 77| H
34 9™ Avenue Detention Pond Improvement 77| H

8[2019-10 Repair Lateral C12 76| H
16(2019-18 A3A Detention 76| H
11)2019-13 Hardening of all DD7 structures against severe storm events 70| M

9|2019-11 Storm Water Management Plan 69| M

7(2019-9 Develop Data Collection System 68| M
13[2019-15 Additional Fuel Capacity at Pump Stations 68| M
12|2019-14 Build New Building with a Safe Room to Shelter Essential Personnel During Storm Events 66| M

Project Scoping support: Cost to hire for Data Collection and analysis for Projects identified from USACE/DD7 Master Drainage Study (e.g. H&H,

20|2019-22 FFE, Project Identification, BCAs ) 66| M
46 Lightning detectors 52| M
49 Vulnerability assessment of district buildings to determine which can be better protected from the effects of winter storm 50| L
40 Develop/Update drought contingency plan. Adopt and implement water restrictions identified in the plan. 49| L
48 Have a pre-determined best available refuge area. 49| L
50 Ensure all critical facility pipes are insulated 49| L
39 Replace landscape around district buildings and critical facilities with drought tolerant varieties. 48| L
42 Formalize employee safety precautions (light clothing, rest, potable water, shade) 48| L
43 Have blinds or other coverings at windows installed to protect window if hailstorm breaks window 48| L
47 Retrofit district buildings with lightning mitigation equipment (lightning rods, surge protection) 48| L
44 Regularly inspect and maintain roofing system. 47 L
41 Weather strip doors and windowsills to keep cool air in. Cover windows that receive morning or afternoon sun with shades/drapes/awnings. 46| L
45 Process in place to check HAC equipment (hail can damage condensing coils y denting the exchange fins) 45| L
38 Improvements to Main C Diversion Channel with New Pump Station 441 L

The Table 38 provides a list of each action by its action number. The table also shows it if was

one moved from the 2019 plan and its priority level.
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Action
(no.)
Moved

Action
[\[o}

from 2019

actions to
current
actions

2019-1
and 6
2019-2

2019-3

2019-4
and 7
2019-5

2019-8

2019-9

2019-10
2019-11
2019-12
2019-13
2019-14

2019-15

2019-16
2019-17
2019-18
2019-19
2019-20
2019-21
2019-22

2019-23
2019-24
2019-30
2019-31

Table 38 - List of Actions by Action No.

MITIGATION ACTION SUMMARY OF
PRIORITIZATION

TOTAL SCORE BETWEEN 1-50 HAZARD IS LOW
PRIORITY (L)
TOTAL SCORE BETWEEN 51-75 HAZARD IS MEDIUM
PRIORITY (M)
TOTAL SCORE BETWEEN 76-100 HAZARD IS HIGH
PRIORITY (H)
Hurricane Flood Protection Levee Study H

Update Data Operations System-Control Center H
Upgrade El Vista P.S.#2 H

Lateral B4A and B4A Ext. Improvements Upgrade to Lateral
B4B
Beauxart Gardens Central Ditch

Rehab Gate Structures - PS #19

Develop Data Collection System

Repair Lateral C12

Storm Water Management Plan

Upgrade pumping capacity at each DD7 Pump Station
Hardening of all DD7 structures against severe storm events
Build New Building with a Safe Room to Shelter Essential
Personnel During Storm Events

Additional Fuel Capacity at Pump Stations

Repair / Redesign HFPL System at Various Locations
Blocks Bayou Repairs Improvements

A3A Detention

Halbouty Detention Expansion

Groves Detention

Rodair Gully System Detention Pond(s)

Project Scoping support: Cost to hire for Data Collection and
analysis for Projects identified from USACE/DD7 Master
Drainage Study (e.g. H&H, FFE, Project Identification, BCASs)
Shreveport Pump Station and it is a drainage project.

Rodair Gully Pump Station(s) and Siphon(s).

Main C at 14th Street Improvements

Rodair Siphon(s) from Central Gardens

Repairs and Improvements to Pump Station # 5, Central P.S.

Repairs and Improvements to Pump Station # 3, West Port
Arthur Road Pump Station

I
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Action  Action MITIGATION ACTION SUMMARY OF
N[} (no.) PRIORITIZATION

Moved
from 2019 TOTAL SCORE BETWEEN 1-50 HAZARD IS LOW
actions to PRIORITY (L)

current  TOTAL SCORE BETWEEN 51-75 HAZARD IS MEDIUM

actions PRIORITY (M)

TOTAL SCORE BETWEEN 76-100 HAZARD IS HIGH
PRIORITY (H)
Crane Bayou Pump Station and System Upgrades

Alligator Bayou Pump Station and System Upgrades
Magnolia Ditch Improvements

Star Lake Pump Station and System Improvements
Main A Channel Improvements

Main B Channel Improvements

Main C Channel Improvements

9" Avenue Detention Pond Improvement

Crane Bayou Channel Improvements

Rodair Gully Ditch Improvements

Pure Oil Ditch Improvements

Improvements to Main C Diversion Channel with New Pump
Station

Replace landscape around district buildings and critical
facilities with drought tolerant varieties.

Develop/Update drought contingency plan. Adopt and L
implement water restrictions identified in the plan.

Weather strip doors and windowsills to keep cool air in. Cover L
windows that receive morning or afternoon sun with
shades/drapes/awnings.

Formalize employee safety precautions (light clothing, rest, L
potable water, shade)

Have blinds or other coverings at windows installed to protect L
window if hailstorm breaks window

Regularly inspect and maintain roofing system. L
Process in place to check HAC equipment (hail can damage
condensing coils y denting the exchange fins)

Lightning detectors

Retrofit district buildings with lightning mitigation equipment
(lightning rods, surge protection)

Have a pre-determined best available refuge area.
Vulnerability assessment of district buildings to determine
which can be better protected from the effects of winter storm
Ensure all critical facility pipes are insulated L
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The Mitigation Action Table for the 2025 Hazard Mitigation Plan Update is listed below at Table

39.
Table 39 - Mitigation Action Table
ACTION NO. 1
(moved from current plan (no. 2019-1 and 6) into new actions)
Title: Hurricane Flood Protection Levee Study
Hazard(s) Addressed Description of Action Implementing Department

Coastal Erosion

Flood

Hurricane/Tropical Storm
Levee Failure

Continue working with USACE on studies and
possible upgrade to help reduce the risk of
flooding new and existing structures as well all
roads and nuisance flooding and to help the
District review and update levees in jurisdictional
area. To reduce the risk of barges and large vessels
from impacting the Hurricane levee during major
storm events. To keep vessels that may have
broken loose during storm event from impacting
the levee system.

DD7 and outside engineering,
construction, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
FEMA (FMA Grant) $1.800.000- 1. Existing Building and
Capital Budget $2.000.000 H 5-10 years Infrastructure
USACE e 2. New Building

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Infrastructure, Homes and
Property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 2

(moved from current plan (no. 2019-2) into new actions)

Title: Update Data Operations System - Control Center

Hazard(s) Addressed Description of Action Implementing Department
This will allow the District to view what pump
stations are operating at a certain time (real time
Flood run info) see how the systems are working; relates

Hurricane/Tropical Storm
Levee Failure

to how much rain we are getting. Count rain in 15
different places in the district. Monitor
pumps/generator conditions and status. Monitor
rainfall totals and monitor pump facility conditions
throughout storm events.

DD?7 and outside engineering,

construction, grant management

contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
:;'I\'\/I/IAGP 1. Existing Building and
$5,000,000 H 3-5 years Infrastructure
CDBG 2. New Buildin
local budget for match ' g

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Infrastructure, Homes and
Property

Awareness and data about the growing threat from
increased and more intense storms will help the
public prepare for disasters.

As part of the analysis, the
District reviews the impacts to
the whole community. As part

of the analysis, the District

reviews the impacts to the
whole community.
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ACTION NO. 3
(moved from current plan (no. 2019-3) into new actions)

Title: Upgrade El Vista P.S.#2

Hazard(s) Addressed Description of Action Implementing Department
Hail
Hurricane/Tropical Storms
Lightning Harden structure — put new building in place and
Flood install a new robotic trash raking system making it | DD7 Engineering Department

Thunderstorms/Damaging
Winds

Tornados

Winter Storm

much more efficient to operate.

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
: 1. Existing Building and
Capital Budget $2,000,000 H 5-10 years Infrastructure
Grants L
2. New Building

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Estimated Cost: $ Dependent
upon what is being built.

As winds cause damage in the
area, the benefit to build at a
wind resistant level that would
protect live and property has a
high benefit to the cost.

Continued and growing threats to the critical
infrastructure requires the need to protect these

assets.

Protecting critical infrastructure
provides for the health and
safety of the population.
Protecting critical infrastructure
provides for the health and
safety of the population.
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ACTION NO. 4

(moved from current plan (no. 2019-4 and 7 into new actions)

Title: Lateral B4A and B4A Ext. Improvements Upgrade to Lateral B4B

Hazard(s) Addressed Description of Action Implementing Department
Consists of widening those channels to increase
the runoff capacity — upgrading/enlarging road
crossing to reduce out of bank flooding to new and
Flood existing structures as well all roads and nuisance

Hurricane/Tropical Storms
Thunderstorms/High Winds

flooding. Consists of widening those channels to
increase the runoff capacity — upgrading/enlarging
road crossing to reduce out of bank flooding to
new and existing structures as well all roads and
nuisance flooding.

DD7 Engineering Department

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
. 1. Existing Building and
Capital Budget $8,000,000 H 3-5 years Infrastructure
Grants o
2. New Building

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Infrastructure, homes and
property

Continued and growing threats to the critical
infrastructure requires the need to protect these
assets.

Protecting critical infrastructure
provides for the health and
safety of the population.
Protecting critical infrastructure
provides for the health and
safety of the population.
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ACTION NO. 5

(moved from current plan (no. 2019-5) into new actions)

Title: Beauxart Gardens Central Ditch

Hazard(s) Addressed Description of Action Implementing Department
Consists of widening those channels to increase
Flood the runoff capacity — upgrading/enlarging road DD?7 and outside engineering,

Tropical Storm/Hurricane

crossing to reduce out of bank flooding to new and
existing structures as well all roads and nuisance
flooding.

construction, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
: 1. Existing Building and
Capital Budget $2,300,000 H 3-5 years Infrastructure
Grants o
2. New Building

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Infrastructure, Homes and
Property
Remove inundation from all the
structures for 100-yr and 10-yr
-Contain the 100-year future
conditions flows within channel
-Estimated reduction of $36.5 M
in present value damages

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 6

(moved from current plan (no. 2019-8) into new actions)

Title: Rehab Gate Structures - P.S. #19

Hazard(s) Addressed Description of Action Implementing Department
Gate structures take water into
detention pond. This will enhance ) .
Flood the detention capability in existing DD7 and outside engineering,

Hurricane/Tropical Storm

watershed and reduce flooding to
new and existing structures as well
all roads and nuisance flooding.

construction, grant management
contractors

. . Cost . . . '
Potential Funding Sources Estimate Priority Time Frame Reduces Risk to:
i 1. Existing Building and
gapltal Budget $4,000,000 H 3-5 years Infrastructure
rants e
2. New Building

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Infrastructure, Homes and
Property

Continued and growing threats to the critical
infrastructure requires the need to protect these
assets.

Protecting critical infrastructure
provides for the health and
safety of the population.
Protecting critical infrastructure
provides for the health and
safety of the population.
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ACTION NO. 7

(moved from current plan (no. 2019-9) into new actions)

Title: Develop Data Collection System

Hazard(s) Addressed Description of Action Implementing Department
Developing data collection system to track
maintenance and system efficiencies for reporting
purposes. Develop collection system where we can
Flood log all changes/repairs/upgrades/maintenance — so DD7 and outside engineering,

Levee Failure
Hurricane/Tropical Storm

info can be brought up and sent.
Pump/ditch/engine — depository so they are
prepared to submit any info to another entities
(USACE or FEMA, etc.). Helps show how things
were maintained and how much money was spent
to maintain system.

construction, grant management
contractors

. . Cost . . . :
Potential Funding Sources Estimate Priority Time Frame Reduces Risk to:
i 1. Existing Building and
gapltal Budget $1,000,000 M 3-5 years Infrastructure
rants e
2. New Building

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Infrastructure, Homes and
Property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 8

(moved from current plan (no. 2019-10) into new actions)

Title: Repair Lateral C12

Hazard(s) Addressed Description of Action Implementing Department
In ne_e_d of repair fro_m_ within the channel. DD7 and outside engineering,
Repairing concrete lining to ensure the lateral C12 )
Flood construction, grant management

Hurricane/Tropical Storms

can run more efficiently and make it easier to
maintain. This will enhance the channel bank.

contractors

. . Cost . . . '
Potential Funding Sources Estimate Priority Time Frame Reduces Risk to:
: 1. Existing Building and
g?ﬁa):\ttas“ pudoe 22888888 . H 3-5 years Infrastructure
e 2. New Building

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Infrastructure, Homes and
Property

- Remove inundation from up to
2 structures (10-yr) and 249
structures (100-yr)

-Significant reduction for 100-yr
inundation and Estimated
reduction of $18 M in present
value damages

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 9

(moved from current plan (no. 2019-11) into new actions)

Title:

Storm Water Management Plan

Hazard(s) Addressed

Description of Action

Implementing Department

Flood
Hurricane/Tropical Storms
Thunderstorms/Damaging
Winds

Help to establish regulations to control
development within existing flood zones.
Allows the District to enforce regulations.

DD?7 and outside engineering,
construction, grant management
contractors

. . Cost . . . '
Potential Funding Sources Estimate Priority Time Frame Reduces Risk to:
i 1. Existing Building and
gapltal Budgets $100,000 M 3-5 years Infrastructure
rants e
2. New Building

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate

change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Infrastructure, Homes and
Property

Awareness and education about the growing threat
from increased and more intense storms will help

the public prepare for disasters.

As part of the analysis, the
District reviews the impacts to
the whole community. As part

of the analysis, the District

reviews the impacts to the
whole community.
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ACTION NO. 10

(moved from current plan (no. 2019-12) into new actions)

Title: Upgrade pumping capacity, structures, pumps, engines, and equipment at each DD7 Pump Station

Hazard(s) Addressed

Description of Action

Implementing Department

Flood

Hail

Hurricane/Tropical Storm
Lightning
Thunderstorms/High Wind
Tornado

Winter Storm

Congress authorized the Sabine to Galveston
Study and appropriation of funds and work will
begin shortly. Apart from the Sabine to Galveston
Study, the District is constantly working to provide
greater pumping capacity, improving station
structures, updating/replacing existing pumps and
engines, updating/replacing existing

DD?7 and outside engineering,
construction, grant management
contractors

Potential Funding Sources C.OSt Priority Time Frame Reduces Risk to:
Estimate
: 1. Existing Building and
Capital Budget $50,000,000 H 5-10 years Infrastructure
Grants L
2. New Building

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure, Homes
and Property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 11

(moved from current plan (no. 2019-13) into new actions)

Title: Hardening of all DD7 structures against severe storm events

Hazard(s) Addressed Description of Action Implementing Department
Flood
Hail
Hurricane/Tropical Storm DD?7 is evaluating all structures and is in the DD?7 and outside engineering,
Lightning process of hardening structures as funds become construction, grant management
Thunderstorms/High Wind available. contractors
Tornado
Winter Storm

Cost

Potential Funding Sources

Estimate | Priority

Time Frame

Reduces Risk to:

Capital Budget
Grants

$10,000,000 M 5-10 Years

1. Existing Building and
Infrastructure
2. New Building

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure, Homes
and Property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 12

(moved from current plan (no. 2019-14) into new actions)

Title: Build New Building with a Safe Room to Shelter Essential Personnel During Storm Events

Hazard(s) Addressed Description of Action Implementing Department
Flood
Hail - .
Hurricane/Tropical Storm Codns';]ruct a nehw JC.?I?J f?)clmty W.'tr:] a b(rjeak fOOM 1 BDp7 and outside engineering,
Lightning and showers that will be able to withstand severe construction, grant management
winds and shelter employees to be used as an EOC ’

Thunderstorms/High Wind
Tornado
Winter Storm

during and immediately after storm events

contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
. 1. Existing Building and
Capital Budget $3,000,000 - M 3-5 years Infrastructure
Grants $5,000,000 e
2. New Building

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People

Hail, Hurricanes/TS and more frequent
thunderstorm/high wind is a byproduct on
increased intensity events.

This is to protect District
employees
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ACTION NO. 13
(moved from current plan (no. 2019-15) into new actions)

Title: Additional Fuel Capacity at Pump Stations

Hazard(s) Addressed Description of Action Implementing Department

DD?7 and outside engineering,

Flood Each Pump Station will get additional fuel .
- . . . . o construction, grant management
Tropical Storm/Hurricane capacity to service properties within watershed(s).
contractors
Cost
Potential Funding Sources Estimate Priority Time Frame Reduces Risk to:

Capital Budget 1. Existing Building and

Grants $4,000,000 M 3-5 years Infrastructure
2. New Building
Risk Addressed with note on
Future Conditions Consideration (e.g.: climate benefit to vulnerable
Cost Benefit (avoided losses) change, population change) populations

Protecting critical
infrastructure provides for the
health and safety of the
population.

Continued and growing threats to the power of
Infrastructure Protection critical infrastructure requires the need for backup
POWer Sources.
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ACTION NO. 14

(moved from current plan (no. 2019-16) into new actions)

Title: Repair / Re-design HFPL System at Various Locations

Hazard(s) Addressed

Description of Action

Implementing Department

Coastal Erosion

Drought

Extreme Heat

Flood

Hailstorm
Hurricane/Tropical Storm
Lightning
Thunderstorm/High Wind
Tornado

Winter storm

Repair and/or Re-design various locations along
the Hurricane Flood Protection Levee (HFPL).
These HFPL locations may require environmental
permitting. Repairs to HFPL may include but are
not limited to subsidence, sluffoffs, erosion,
settlement, fencing, road surfacing, etc.

JCDD7 Administration,
Engineering, and Operations

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
FEMA Grants (HMGP, EMA, 1. Existing Building and
$500,000 - Infrastructure
BRIC), CDBG DR Grants, $1.000.000 H 1-5 years 2 New development
TXDOT, USACE and GLO ddae ' P
3. HFPL System

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Homes, Assets, and
Property

Continued and growing threats to the critical
infrastructure requires the need for repair and
redesign.

Protecting critical
infrastructure provides for the
health and safety of the
population.
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ACTION NO. 15

(moved from current plan (no. 2019-17) into new actions)

Title: Blocks Bayou Repairs Improvements

Hazard(s) Addressed Description of Action Implementing Department
Consists of making repairs to the existing channel
and improving the existing channel by enlarging it
Flood or any other alternatives found by H&H studies to JCDD7 Administration,

Hurricane/Tropical Storm

increase the runoff capacity — upgrading/enlarging
all road, railroad, and pipeline crossing structures

to reduce out of bank flooding to new and existing
structures as well all roads and nuisance flooding.

Engineering, and Operations

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
FEMA Grants (HMGP, FMA, $2.000.000 - 1. Existing Building and
BRIC), CDBG DR Grants, $3’OOO'000 H 1-3 years Infrastructure
TxDOT, USACE and GLO e 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Homes, Assets, and
Property

Continued and growing threats to the critical
infrastructure requires the need for repair and
redesign.

Protecting critical
infrastructure provides for the
health and safety of the
population.
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ACTION NO. 16

(moved from current plan (no. 2019-18) into new actions)

Title: A3A Detention

Hazard(s) Addressed

Description of Action

Implementing Department

Flooding
Hurricane/Tropical Storms

The proposed project will consist of purchasing
60 acres of open land which will be excavated to
an average of 5 feet in depth to develop a detention
pond with the capacity of 300 acre-feet. The
detention pond will be designed to mitigate
flooding of homes, businesses, and roadways
within the watershed during heavy rainfall events.
The detention facility will provide off-channel
temporary storage of excess floodwaters. This new
detention facility will fill and drain on a gravity
basis and will operate without requiring additional
DD7 pumping resources. This project will require
environmental permitting and a cultural resource
assessment.

DD7 Administration,
Engineering and outside
engineering, grant management
contractors

Cost
Potential Funding Sources Estimate Priority Time Frame Reduces Risk to:
HMGP 1. Existing Building and
FMA $6,000,000 H 3-5 years Infrastructure
CDBG 2. New Building

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Homes, Assets, and
Property

Continued and growing threats to the critical
infrastructure requires the need for repair and
redesign.

Protecting critical
infrastructure provides for the
health and safety of the
population.
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ACTION NO. 17

(moved from current plan (no. 2019-19) into new actions)

Title: Halbouty Detention Expansion

Hazard(s) Addressed

Description of Action

Implementing Department

Flood
Hurricane/Tropical Storms

The detention pond will be designed to mitigate
flooding of homes, businesses, and roadways
within the watershed during heavy rainfall events
by providing off-channel temporary storage of
excess floodwaters. This new detention facility
will fill on a gravity basis and will drain by
pumping through the existing Halbouty Pump
Station. The expanded facility will require the
purchase and installation of additional pumps into
the existing pump station which has been
constructed to facilitate this expansion. The
project will require underground pipeline corridor
crossings, environmental permitting and a cultural
resource assessment.

DD7 Administration,
Engineering and outside
engineering, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
HMGP . .
EMA $10,000,000 H 3-5 years 1. Existing Building and
CDBG Infrastructure

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with

the H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 18

(moved from current plan (no. 2019-20) into new actions)

Title: Groves Detention

Hazard(s) Addressed

Description of Action

Implementing Department

Flood
Hurricane/Tropical Storms

The proposed project will consist of purchasing 35
acres of open land which will be excavated to an
average of 5 feet in depth to develop a detention
pond with the capacity of 175 acre-feet. The
detention pond will be designed to mitigate
flooding of homes, businesses, and roadways
within the watershed during heavy rainfall events.
The detention facility will provide off-channel
temporary storage of excess floodwaters. This new
detention facility will fill and drain on a gravity
basis and will operate without requiring additional
DD7 pumping resources. This project will require
environmental permitting and a cultural resource
assessment.

DD7 Administration,
Engineering and outside
engineering, grant
management contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
HMGP 1. Existing Building and
FMA $13,000,000 H 3-5 years Infrastructure
CDBG 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 19

(moved from current plan (no. 2019-21) into new actions)

Title: Rodair Gully System Detention Pond(s)

Hazard(s) Addressed Description of Action Implementing Department
Construct possible detention pond(s) on Rodair
Gulley system in the vicinity of West Port Arthur
Road, adjacent to Rodair Gully Lateral 5, and/or DD7 Administration,
Flood any alternative location(s) that are found by Engineering and outside

Hurricane/Tropical Storms

performing an H&H study of the system.
Detention Pond(s) will be of adequate size to
reduce flooding downstream while allowing for
improvement to the upstream drainage channels.

engineering, grant
management contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
HMGP 1. Existing Building and
FMA $3,000,000 H 1-5 years Infrastructure
CDBG 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 20

(moved from current plan (no. 2019-22) into new actions)

Title: Project Scoping support: Cost to Hire for Data Collection and Analysis for Projects identified from
USACE/DD7 Master Drainage Study (e.g. H&H, FFE, Project Identification, BCAS)

Hazard(s) Addressed

Description of Action

Implementing Department

Flood
Hurricane/Tropical Storms

The District is working on a Master Drainage Plan
Study with the USACE. Once a project is
identified, certain project specific data collection
and analysis is needed including Hydrology and
Hydraulics (H&H) studies, Surveying First Floor
Elevations throughout the planning are (FFESs),
Benefit Cost analysis (BCAs) as well as other data
collection and documents required to determine
application grant eligibility.

Each identified project from the USACE/DD7
Master Drainage Plan Study would benefit the
community either protection of residential and
commercial structures, commercial properties or
agricultural areas

DD7 Administration,
Engineering and outside
engineering, grant
management contractors

Cost
Potential Funding Sources Estimate Priority Time Frame Reduces Risk to:
HMGP 1. Existing Building and
FMA $5,000,000 M 1-3 years Infrastructure
CDBG 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 21
(moved from current plan (no. 2019-23) into new actions)

Title: Shreveport Pump Station and drainage project

Hazard(s) Implementing
Addressed Description of Action Department
The existing Shreveport Pump Station was originally designed (1940s) to
handle a relatively small watershed along the city’s seawall during a 10-year
storm event. In recent years, the City has shown increased interest of further
developing. These developments would send additional water through the
city’s interior drainage system to Shreveport Pump Station. In its current
Coastal Erosion state, the pump station is not capable of handling any additional water. In
Flood addition to the proposed increase, the station has experienced an increase in DD7

Hurricane/Tropical
Storms

Levee Failure
Lightning
Thunderstorm/High
Wind

Tornado

Winter Storm

flows due to development since original construction. Now DD?7 is in the
process of enlarging all stations to handle 25-year Atlas 14 rain events
widths storage to accommodate 100-year storm runoff. The existing
concrete structure is seeing significant spalling due to years of erosion. Itis
proposed that a new structure be built to house new, larger pumps. This
would increase the capacity of the station to the point that it could better
support its existing watershed and withstand any future developments in the
area. The proposed project will consist of the design, construction, and
implementation of the new Shreveport Pump Station along the seawall in
Port Arthur, Texas. The pump station will be designed to mitigate the
flooding of homes, businesses, and roadways within the watershed during
heavy rainfall events. This project could require environmental permitting
and a cultural resource assessment.

Administration,
Engineering and
outside
engineering, grant
management
contractors

Potential Funding

Sources Cost Estimate Priority Time Frame Reduces Risk to:
1. Existing
HMGP Building and
FMA H 3-5 years Infrastructure
CDBG 2. New

Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note
on benefit to vulnerable

populations

People,
Infrastructure and

property

Next generation modeling will help show increased depth of
rainfall which will help with the H&H data used for the design to
meet the risk.

Design will take into account
any potential negative
impacts to the area.
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ACTION NO. 22
(moved from current plan (no. 2019-24) into new actions)

Title: Rodair Gully Pump Station(s) and Siphon(s)

Hazard(s)
Addressed

Description of Action

Implementing Department

Flood
Hurricane/Tropical
Storms

Rodair Gully is one of the few complete gravity-drained channels
within DD7’s system. Because this watershed currently does not
have any pumping capabilities, it is subject to the tidal influences
of Taylors Bayou. This pump station would help to relieve the
localized flooding experienced in 25-year to 100-year storm
events in Central Gardens and Beauxart Gardens (portions of the
unincorporated areas of Jefferson County) and some parts of the
City of Nederland. The current level of protection for the Rodair
Gully channel is a 4% probability storm event (25-year).

The proposed project will consist of the design, construction, and
implementation of a new stormwater pumping station that will be
placed along the existing Rodair Gully drainage channel and/or
multiple stations placed within the Rodair Gully system to allow
for regional detention. The proposed project improvements also
consist of designing and constructing Siphon(s) from Central
Gardens area to Rodair System to mitigate flood waters impacting
homes, businesses, and roadways. The pump station(s) will be
designed to mitigate the flooding of homes, businesses, roadways
within the watershed during heavy rainfall events. A proposed
main Rodair Gully pump station will be strategically located
along the existing Hurricane Flood Protection Levee (HFPL) or
new HFPL alignment in order to move runoff outside of the
District’s surge barrier. This project will require environmental
permitting and a cultural resource assessment.

DD7 Administration,
Engineering and outside
engineering, grant
management contractors

Potential Funding

Sources Cost Estimate Priority Time Frame Reduces Risk to:
HMGP
FMA 1. Existing Building and
CDBG $27,000,000 - $30,000,000 H 3-8 years Infrastructure

Local Budget for
Match

2. New Development

Cost Benefit
(avoided losses)

Future Conditions Consideration (e.g.: climate change,
population change)

Risk Addressed with note on
benefit to vulnerable
populations

People,
Infrastructure and
property

Next generation modeling will help show increased depth of
rainfall which will help with the H&H data used for the design to
meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 23

(moved from current plan (no. 2019-30) into new actions)

Title: Main C at 14th Street Improvements

Hazard(s) Addressed Description of Action Implementing Department
In need of repair from within the channel. DD7 Administration,
Flood Repairing concrete lining to ensure the Main C can Engineering and outside

Hurricane/Tropical Storms

run more efficiently and make it easier to

maintain. This will enhance the channel bank.

engineering, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
HMGP .. -
FMA $600,000 - H 1-3 years Ilﬁflfa)l(s:frtl:r;?uizu”dmg e
CDBG $1,000,000 Y 2. New Development
Local Budget for Match ' P

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate

change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People,
Infrastructure and
property

Next generation modeling will help show increased depth of
rainfall which will help with the H&H data used for the design

to meet the risk.

Design will take into account
any potential negative impacts to
the area.
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ACTION NO. 24

(moved from current plan (no. 2019-31) into new actions)

Title: Rodair Siphon(s) from Central Gardens

Hazard(s) Addressed Description of Action Implementing Department
The proposed project consists of designing and DD7 Administration,
Flood constructing Siphon(s) from Central Gardens area Engineering and outside

Hurricane/Tropical Storms

to Rodair System to mitigate flood waters
impacting homes, businesses, and roadways.

engineering, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
EMEP 1. Existing Building and
CDBG $4,000,000 H 1-3 years Infrastructure
Local Budget for Match 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts to
the area.
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ACTION NO. 25

Title: Repairs and Improvements to Pump Station #5, Central P.S.

Hazard(s) Addressed

Description of Action

Implementing Department

Flood

Hail

Hurricane/Tropical Storms
Lightning

Tornado
Thunderstorm/High Wind
Winter Storms

H&H Study to size necessary pump, engine,
equipment, pump station, and system channel
upgrades to improve the level of service to reduce
out of bank flooding to new and existing structures
as well all roads and nuisance flooding. A priority
repair and/or improvement identified is to the
sheet-pile system within the station’s discharge
bay that is in disrepair. Improvements may include
strengthening structure to withstand lightning, high
winds, thunderstorms, hail, and winter storms.

DD7 Administration,
Engineering and outside
engineering, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
H
EMEP 1. Existing Building and
CDBG $3,000,000 1-3 years Infrastructure
Local Budget for Match 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts to
the area.
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ACTION NO. 26

Title: Repairs and Improvements to Pump Station # 3, West Port Arthur Road Pump Station

Hazard(s) Addressed Description of Action Implementing Department
H&H Study to size necessary pump, engine,
equipment, pump station, and system channel
Flood upgrades to improve the level of service to reduce
Hail out of bank flooding to new and existing structures L
. , . ) A DD7 Administration,
Hurricane/Tropical Storms as well all roads and nuisance flooding. A priority o )
: i . . RSP Engineering and outside
Lightning repair and/or improvement identified is to the I
o, . engineering, grant management
Tornado pump station’s discharge pipe supports.

Thunderstorm/High Wind
Winter Storms

Improvements may

include strengthening structure to withstand
lightning, high winds, thunderstorms, hail, and
winter storms.

contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
HMGP - .
ss00000: ||
CDBG $1,000,000 ’ 2. New Development
Local Budget for Match ' P

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts to
the area.
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ACTION NO. 27

Title: Crane Bayou Pump Station and System Upgrades

Hazard(s) Addressed Description of Action Implementing Department
H&H Study to size necessary pump, engine,
equipment, pump station, and system channel
upgrades to improve the level of service to reduce
Flood X L
Hail out of bank flooding to new and existing structures o
. . as well all roads and nuisance flooding. Repair, DD7 Administration,
Hurricane/Tropical Storms . bIv enl h . ; :
Lightning restore, remediate, and possibly enlarge the _Englr_leerlng and outside
Tornado existing Crane Bayou Pump Station upstream engineering, grant management

Thunderstorm/High Wind
Winter Storms

systems including Crane Bayou Main, Atlantic
Main, and all contributing laterals within the Crane
Bayou watershed. Improvements may include
strengthening structure to withstand lightning, high
winds, thunderstorms, hail, and winter storms.

contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
HMGP .. A
150000 |y | g5
CDBG $2,000,000 ) 2. New Development
Local Budget for Match ' P

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts to
the area.
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ACTION NO. 28

Title: Alligator Bayou Pump Station and System Upgrades

Hazard(s) Addressed Description of Action Implementing Department
H&H Study to size necessary pump, engine,
equipment, pump station, and system channel
Flood . .
Hail upgrades to improve the level of service to reduce o
. . out of bank flooding to new and existing structures DD7 Administration,
Hurricane/Tropical Storms Il all . floodi ; . X A
Lightning as well a roa(_is and nuisance ooding. Repair, _Englr_leerlng and outside
Tornado restore, remediate, and possibly enlarge the engineering, grant management

Thunderstorm/High Wind
Winter Storms

existing Alligator Bayou and Main Outfall Canal.
Improvements may include strengthening structure
to withstand lightning, high winds, thunderstorms,
hail, and winter storms.

contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
E,%SP 1. Existing Building and
CDBG $5,000,000 H 3-5 years Infrastructure
Local Budget for Match 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts to
the area.
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ACTION NO. 29

Title: Magnolia Ditch Improvements

Hazard(s) Addressed Description of Action Implementing Department
Consists of making repairs to the existing channel
and improving the existing channel by enlarging it L
i or any other alternatives found by H&H studies to D[.)7 A(_Jlmmlstratlor),
Flooding Engineering and outside

Hurricane/Tropical Storms

increase the runoff capacity — upgrading/enlarging
all road, railroad, and pipeline crossing structures
to reduce out of bank flooding to new and existing
structures as well all roads and nuisance flooding.

engineering, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
HMGP .. -
FMA $3,000,000 - H 5-8 years Ilﬁflf:slfrtl:r;?uiUIldlng e
CDBG $5,000,000 ) 2. New Development
Local Budget for Match ' P

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.

178 |Page




ACTION NO. 30

Title: Star Lake Pump Station and System Improvements

Hazard(s) Addressed Description of Action Implementing Department
H&H Study to size necessary pump and system

Flood upgrades to improve the level of service to reduce
Hail out of bank flooding to new and existing structures L

. . . : ; DD7 Administration,
Hurricane/Tropical Storms as well all roads and nuisance flooding. Repair, T .

: i ) . Engineering and outside

Lightning restore, re-mediate, and possibly enlarge the endineering. arant manacement
Tornado existing Starlake Ditch. Improvements may g 99 g

Thunderstorm/High Wind
Winter Storms

include strengthening structure to withstand
lightning, high winds, thunderstorms, hail, and
winter storms.

contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
EMEP 1. Existing Building and
CDBG $5,000,000 H 3-5 years Infrastructure
Local Budget for Match 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 31

Title: Main A Channel Improvements

Hazard(s) Addressed Description of Action Implementing Department
Consists of making repairs to the existing channel
and improving the existing channel by enlarging it L
i any other alternatives found by H&H studies to D[.)7 A(_Jmmlstratlor),
Flooding Engineering and outside

Hurricane/Tropical Storms

increase the runoff capacity — upgrading/enlarging
all road, railroad, and pipeline crossing structures

to reduce out of bank flooding to new and existing
structures as well all roads and nuisance flooding.

engineering, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
EMEP 1. Existing Building and
CDBG $5,000,000 H 3-8 years Infrastructure
Local Budget for Match 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 32

Title: Main B Channel Improvements

Hazard(s) Addressed Description of Action Implementing Department
Consists of making repairs to the existing channel
and improving the existing channel by enlarging it L
i any other alternatives found by H&H studies to D[.)7 A(_Jlmmlstratlor),
Flooding Engineering and outside

Hurricane/Tropical Storms

increase the runoff capacity — upgrading/enlarging
all road, railroad, and pipeline crossing structures
to reduce out of bank flooding to new and existing
structures as well all roads and nuisance flooding.

engineering, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
E,%SP 1. Existing Building and
CDBG $5,000,000 H 3-8 years Infrastructure
Local Budget for Match 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 33

Title: Main C Channel Improvements

Hazard(s) Addressed Description of Action Implementing Department
Consists of making repairs to the existing channel
and improving the existing channel by enlarging it L
i any other alternatives found by H&H studies to D[.)7 A(_Jmmlstratlor),
Flooding Engineering and outside

Hurricane/Tropical Storms

increase the runoff capacity — upgrading/enlarging
all road, railroad, and pipeline crossing structures
to reduce out of bank flooding to new and existing
structures as well all roads and nuisance flooding.

engineering, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
E,%SP 1. Existing Building and
CDBG $5,000,000 H 3-8 years Infrastructure
Local Budget for Match 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 34

Title: 9th Avenue Detention Pond Improvement

Implementing
Hazard(s) Addressed Description of Action Department
The existing detention pond will be designed with
increased capacity to mitigate flooding of homes,
businesses, and roadways within the watershed during
heavy rainfall events by providing off-channel
temporary storage of excess floodwaters. This
improved detention facility will fill on and drain on a DD7 Administration,
Flooding gravity basis. The improved facility may require the Engineering and outside

Hurricane/Tropical Storms

purchase and installation of additional pumps into the
existing pump station or may require the addition of a
new pump station and/or improved outfall gravity
structures to increase the capacity of the detention
pond. The project may require underground pipeline
corridor crossings, environmental permitting, and a
cultural resource assessment.

engineering, grant
management contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
E,%SP 1. Existing Building and
CDBG $5,000,000 H 3-5 years Infrastructure
Local Budget for Match 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note
on benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show increased
depth of rainfall which will help with the H&H data
used for the design to meet the risk.

Design will take into
account any potential
negative impacts to the
area.
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ACTION NO. 35

Title: Crane Bayou Channel Improvements

Hazard(s) Addressed Description of Action Implementing Department
Consists of making repairs to the existing channel
and improving the existing channel by enlarging it L
. or any other alternatives found by H&H studies to DD7 Aglmlnlstratlor],
Flooding Engineering and outside

Hurricane/Tropical Storms

increase the runoff capacity — upgrading/enlarging
all road, railroad, and pipeline crossing structures
to reduce out of bank flooding to new and existing
structures as well all roads and nuisance flooding.

engineering, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
E,%SP 1. Existing Building and
CDBG $5,000,000 H 3-8 years Infrastructure
Local Budget for Match 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 36

Title: Rodair Gully Ditch Improvements

Hazard(s) Addressed Description of Action Implementing Department
Consists of making repairs to the existing channel
and improving the existing channel by enlarging it L
i or any other alternatives found by H&H studies to D[.)7 A(_Jlmmlstratlor),
Flooding Engineering and outside

Hurricane/Tropical Storms

increase the runoff capacity — upgrading/enlarging
all road, railroad, and pipeline crossing structures

to reduce out of bank flooding to new and existing
structures as well all roads and nuisance flooding.

engineering, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
EMEP 1. Existing Building and
CDBG $1,000,000 H 3-8 years Infrastructure
Local Budget for Match 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 37

Title: Pure Oil Ditch Improvements

Hazard(s) Addressed Description of Action Implementing Department
Consists of making repairs to the existing channel
and improving the existing channel by enlarging it L
i or any other alternatives found by H&H studies to D[.)7 A(_jmmlstratlor),
Flooding Engineering and outside

Hurricane/Tropical Storms

increase the runoff capacity — upgrading/enlarging
all road, railroad, and pipeline crossing structures
to reduce out of bank flooding to new and existing
structures as well all roads and nuisance flooding.

engineering, grant management
contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
HMGP .. A
00000 |y | 45
CDBG $5,000,000 ’ 2. New Development
Local Budget for Match ' P

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 38

Title: Improvements to Main C Diversion Channel with New Pump Station

Hazard(s) Addressed Description of Action Implementing Department
Flood Consists of making repairs to the existing channel
Hail and improving the existing channel by enlarging it L
Hurricane/Tropical Storms or any other alternatives found by H&H studies to D[.)7 A(_Jlmmlstratlor),
: i ) . . . Engineering and outside
Lightning increase the runoff capacity — upgrading/enlarging N
. o . engineering, grant management
Tornado all road, railroad, and pipeline crossing structures

Thunderstorm/High Wind
Winter Storms

to reduce out of bank flooding to new and existing
structures as well all roads and nuisance flooding.

contractors

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
E,%SP 1. Existing Building and
CDBG $100,000,000 L 5-10 years Infrastructure
Local Budget for Match 2. New Development

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

People, Infrastructure and
property

Next generation modeling will help show
increased depth of rainfall which will help with the
H&H data used for the design to meet the risk.

Design will take into account
any potential negative impacts
to the area.
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ACTION NO. 39

Title: Replace landscape around District buildings and critical facilities with drought tolerant varieties

Hazard(s) Addressed Description of Action Implementing Department
Replace any non-drought tolerant landscaping
with drought tolerant varieties as well as create
Drought defensible space to protect the infrastructure.

Extreme Heat

Replace any non-drought tolerant landscaping with
drought tolerant varieties as well as create
defensible space to protect the infrastructure.

JCDD7 Operations

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
State Wildfire grants, FEMA - .
Grants, Houston Urban Forestry $5,000- L 1-5 years L. Existing Building and
Program $10,000 Infrastructure

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Infrastructure and property

As temperatures continue to rise and droughts
continue to occur with longer durations, prepare
for potential wildfire increases.

As part of the analysis, the
District reviews the impacts to
the whole community.
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ACTION NO. 40

Title: Develop/Update drought contingency plan. Adopt and implement water restrictions identified in the plan.

Hazard(s) Addressed

Description of Action

Implementing Department

Drought
Extreme Heat

Prepare a drought contingency plan to be prepared
when there is a drought declared in the area, steps

to conserve water by the District.

JCDD7 Administration

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
Capital Budget 1. Existing Building and
State or Federal Grants L 1-3 years Infrastructure

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate

change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Buildings and facility protection

Awareness and education about the growing threat
from increased and more intense storms will help

the public prepare for disasters

As part of the analysis, the
District reviews the impacts to
the whole community. As part

of the analysis, the District

reviews the impacts to the
whole community
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ACTION NO. 41

Title: Weather strip doors and windowsills to keep cool air in. Cover windows that receive morning or afternoon
sun with shades/drapes/awnings.

Hazard(s) Addressed

Description of Action

Implementing Department

Extreme Heat
Winter storm

Weather strip doors and windowsills and cover
windows with shades/drapes/awnings to help keep
either cool/warm air inside the building.

JCDD7 Administration

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
Capital Budget $30,000 L 1-4 years 1. Existing Building and

Infrastructure

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Protection of District Buildings

Continued and growing threats to the critical
infrastructure requires the need to protect these
assets.

Protecting critical infrastructure
provides for the health and
safety of the population.
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ACTION NO. 42

Title: Formalize employee safety precautions (light clothing, rest, potable water, shade)

Hazard(s) Addressed

Description of Action

Implementing Department

Extreme Heat

Establish a plan and provide training to include
monitoring, acclimatization, work/rest schedules, a
buddy system, and protocols for emergencies and
first aid. Communicate the plan to supervisors and
workers. Provide training (annually) for workers
on heat illness risks, symptoms, and response
procedures, as well a prevention methods.

JCDD7 Administration

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
Capital Budget
Grants $1,000 L 1-2 years People

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Protecting workforce.
Utilization of already prepared
OSHA training and documents

will help offset costs.

Awareness and education about the growing threat
from increased temperatures will help the protect
staff.

Protecting employees
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ACTION NO. 43

Title: Have blinds or other coverings at windows installed to protect window if hailstorm breaks window

Hazard(s) Addressed Description of Action Implementing Department
Hailstorm Provide protection to windows in the event of hail JCDD7 Administration
Thunderstorm/High Winds or thunderstorms/high winds

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
. ] 1. Existing Building and
Capital Budget $25,000 L 1-5 years Infrastructure
Risk Addressed with note on
Future Conditions Consideration (e.g.: climate benefit to vulnerable
Cost Benefit (avoided losses) change, population change) populations

Adapting to more storms or increased number of

Protect District buildings and days below freezing or higher temperatures for This is to protect District
assets increased number of days. assets.
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ACTION NO. 44

Title: Regularly inspect and maintain roofing system.

Hazard(s) Addressed

Description of Action

Implementing Department

Hailstorm
Hurricane/Tropical Storms
Thunderstorms/High winds

Establish a semi-annual process for the
Operations Department to inspect the roofing
system on all buildings and facilities. If work is
needed, a professional contractor will be hired.

JCDD7 Operations

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
Dependent . -
Capital Budget upon if work L Year 1 L. Existing Building and
) Infrastructure
is needed

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Protection of infrastructure and
assets

Hail, Hurricanes/TS and more frequent
thunderstorm/high wind is a byproduct on
increased intensity events.

This is to protect District
assets.
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ACTION NO. 45

Title: Process in place to check HVAC equipment (hail can damage condensing coils and denting the exchange

fins)

Hazard(s) Addressed

Description of Action

Implementing Department

Extreme Heat

Hailstorm

Flooding
Hurricane/Tropical Storms
Winter storm

Establish a semi-annual process for the
Operations Department to check all of the HVAC
equipment and perform any necessary
maintenance

JCDD7 Administration

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
Capital Budget $5,000 L Year 1 Il' Existing Building and
nfrastructure

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Protection of infrastructure and
assets

Extreme Heat, Hail, Hurricanes/TS and more
frequent thunderstorm/high wind is a byproduct on
increased intensity events.

This is to protect District
assets.

194 |Page




ACTION NO. 46

Title: Lightning detectors

Hazard(s) Addressed Description of Action Implementing Department
Place high accuracy short range lightning detection
Lightning equipment at DD7 facilities to provide visual and ICDD7 Administration

audio alerts for approaching heavy storm activity or
when lightning is detected in the area.

Potential Funding Sources Cost Estimate | Priority Time Frame Reduces Risk to:
$5,000 - $10,000 . -
State grants plus software M 1-3 years 1. Existing Building and
Infrastructure
upgrades

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note
on benefit to vulnerable
populations

Early warning system could save
lives for those outside at parks or

recreational areas.

Adapting to more intense storms or increased quantity
of storms.

To protect populations
outside at parks, recreation
fields, and pool.
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ACTION NO. 47

Title: Retrofit district buildings with lightning mitigation equipment (lightning rods, surge protection)

Hazard(s) Addressed Description of Action Implementing Department
Install new lightning rods on all district facilities,
Lightning plant buildings, and lift stations as well as surge JCDD7 Administration

protectors throughout all district buildings.

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
Capital Budget $20.000 L 1-3 years 1. Existing Building and

State or Federal Grants

Infrastructure

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Buildings and facility protection

Lightening may surge under climate change, but

studies are limited.

This is to protect District
assets.
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ACTION NO. 48

Title: Have a pre-determined best available refuge area.

Hazard(s) Addressed Description of Action Implementing Department
After a disaster, there is a tremendous amount of
. debris that must be collected and properly
Flooding

Hurricane/Tropical Storms
Thunderstorms/High Winds

disposed. A pre-determined location and then
back up location will be determined and work to
allow DD7's refuge will be negotiated and set prior
to disaster.

JCDD7 Administration

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
: 1. Existing Building and
Capital Budget $5,000 L 1 to 3 years Infrastructure

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate
change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

The District will be prepared to
remove refuge immediately

As some hazards can grow more intense from
increase in temperature (hurricanes,
Thunderstorms), the District needs to be prepared
to handle a potential of more debris and more
often.

Removal of debris will help
bring continuity of government
more quickly which will help
all populations.
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ACTION NO. 49

Title: Vulnerability assessment of district buildings to determine which can be better protected from the effects of
winter storm

Hazard(s) Addressed Description of Action Implementing Department

Vulnerability assessment of district buildings to
Winter Storm determine which can be better protected from the JCDD7 Administration
effects of winter storm.

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:
. 1. Existing Building and
Capital Budget $10,000 L 1to 3 years Infrastructure
Risk Addressed with note on
Future Conditions Consideration (e.g.: climate benefit to vulnerable
Cost Benefit (avoided losses) change, population change) populations

Protecting critical
infrastructure provides for the
health and safety of the
population.

Continued and growing threats to the critical
Building protection infrastructure requires the need to protect these
assets.
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ACTION NO. 50

Title: Ensure all critical facility pipes are insulated

Hazard(s) Addressed

Description of Action

Implementing Department

Winter storm

Insulate all pipes that are outside and exposed to

the elements, including exterior pipe covers, spray
foam insulation in facility walls, new insulation in
attics, and any other identifiable areas where pipes
are not properly insulated.

JCDD7

Cost
Potential Funding Sources Estimate | Priority Time Frame Reduces Risk to:

Cost Benefit (avoided losses)

Future Conditions Consideration (e.g.: climate

change, population change)

Risk Addressed with note on
benefit to vulnerable
populations

Buildings and infrastructure

Extreme weather may surge under climate change,
but studies are limited.

This is to protect District
assets.
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Section 5. Plan Maintenance Process

Introduction

The plan maintenance section of this document details the formal process that will ensure that
the District’s hazard mitigation plan remains a responsive and relevant document. The
maintenance process includes a schedule for monitoring and evaluating the plan annually and
producing an updated plan every five years. It also describes how the District will integrate
public participation throughout the plan and implementation process and explain how the District
plans to incorporate the mitigation strategies outlined in this plan into existing planning
mechanisms

Update from Last Plan

The District will name a member of its team as the Hazard Mitigation coordinator. This position
will lead the annual monitoring and evaluation of the plan.

Monitoring, Evaluating and Updating the Plan

The maintenance process provides a process to consider how well the procedures established in
the previously approved plan worked and revise as needed. The process includes a schedule for
monitoring and evaluating the plan annually or procedures to follow after a significant event
(e.g., following a declared disaster), and producing an updated plan every five years.

Annual Processes Review

Monitoring and evaluating the processes of the plan (i.e., plan integration, continued public
involved, or the plan maintenance process) will be done in the annual meeting that is also used to
review the information in the plan. The review will include:

e Review of the current processes (plan integration, continued public involvement, and

plan maintenance process)

e Determination if the process needs to be revised or revamped for the next year and in

preparation for the next plan update

e If the process is being revised or revamped, a process diagram will be provided with

detail of the new process and the date when the revised process will be initiated.

e Summary of any hazard events that occurred during the prior year and their impact on the

community

e Review of successful mitigation action identified in the plan

e Review actions that were not completed to understand if there are impediments impacting

the action (e.g., financial, technical, etc.)

e Re-evaluate the action plan to determine if the timeline for identified projects remains
accurate (e.g., if funding becomes available, a long-term activity could become a near-
term project)

Recommendation for new mitigation actions and projects

Changes in potential for funding

Collection of maps and data to help with data needs for next iteration of plan

Impact of any other planning programs within the District that involve hazard mitigation
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e Overall Evaluation (using Worksheet 10 from the Local Mitigation Handbook, 2023)
each year will be completed using worksheet 10 as the metrics criteria

In addition to the scheduled reports, the Hazard Mitigation Coordinator will convene meetings
after damaging natural hazard events to review the effects of such events. Based on those effects,
adjustments to the mitigation goals and actions may be made or additional event-specific actions
identified. Such revisions shall be documented as outlined below:

e On the recommendation of the Hazard Mitigation Coordinator or on its own initiative, DD7
Board of Commissioners may initiate a Plan review at any time.

e At approximately the one-year anniversary of the updated plan’s adoption, and every year
thereafter (Annual Progress Reports).

e After natural hazard events that appear to significantly change the apparent risk to District
assets, operations and/or citizens.

e When activities of DD7, or the State significantly alter the potential effects of natural hazards
on District assets, operations and/or citizen. Examples include completed mitigation projects
that reduce risk, or actions or circumstances that increase risk.

e When new mitigation opportunities or sources of funding are identified.

In addition to the circumstances listed above, revisions that warrant changing the text of this Plan
update or incorporating new information may be prompted by several circumstances, including
identification of specific, new mitigation projects, completion of several mitigation actions, or
requirements for qualifying for specific funding. Minor revisions may be handled by addenda.

Major comprehensive review of and revisions to this Hazard Mitigation Plan Update will be
considered on a five-year cycle. The 2025 Plan will enter its next review cycle sometime in
2029, with adoption of that update in 2030. To help prepare for that cycle, the MPC will
establish a more formal schedule as outlined in Table 40. The MPC will be reconvened to
conduct the comprehensive evaluation and revision.

Table 40 - Maintenance Schedule

Plan Timeline Lead and support

Maintenance Departments
Step

¢ Obtain status updates on
mitigation actions.

Monitoring Once a year. e Compile progress reports. || DD7 Administration

e If need, identify mid-
course corrections.

e Use FEMA standard form
to review and record DD7 Administration
lessons learned. and Engineering

Once a year or
Evaluating after a disaster
event.
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Plan
Maintenance
Step

Updating

Timeline

(Starting in the
fourth year). Every
five years or after
a disaster.

Lead and support
Departments

e Review the plan,
e Review the requirements.
e Update the plan.

MPC led by DD7
Administration

Integration into Existing Plans, Procedures, and Programs
There are two integration processes:

e Incorporation of other plans into this plan

e Incorporation of this plan into other plans

As this plan was reviewed and updated, in addition to the County, State, and National reports and
databases outlined in Section 3 of this plan, the MPC used the following local plans, budgets, or
reports to provide key information for the update. These reports are described in Table 41.

Table 41 - Reports, Plans, and Processes Reviewed in Support of 2025 DD7 Hazard Mitigation

Plan

NAME DESCRIPTION

DD7 Master Drainage Plan

Reviewed to help identify drainage problem areas in support of
mitigation actions

Port Arthur
Comprehensive Plan and
Port Neches Riverfront
Enhancement Planning
and Design Project

Reviewed the plan to understand current and future land use.

City of Port Arthur, Port
Neches, Groves, and
Nederland Capital
Improvements Program
(CIP) 2022-2027 or annual
budgets

Reviewed the CIP to understand priority capital projects for
the Cities or the annual budgets as the possibility of expanding
or teaming on capital improvement projects that maximize
mitigation effects (for example, by modifying a drainage
project to address repetitive flood loss properties).

Jefferson County Capital
Improvements Program
(CIP) 2022-2027

Reviewed the CIP to understand priority capital projects for
the City as the possibility of expanding or teaming on capital
improvement projects that maximize mitigation effects by
modifying a drainage project to address repetitive flood loss
properties.

Hazard Mitigation Plans
Jefferson/Hardin/Orange
Counties, JCDD6, and
State of Texas

Reviewed for hazards and actions.
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NAME DESCRIPTION

Neches Regional Flood Reviewed for information on flooding and regional impacts as
Plan (Region 5) well as vulnerability analysis.

Rodair Study Reviewed data and for possible actions.

Hurricane Flood DD?7 is responsible for maintaining this levee and utilizing it to
Protection Levee Study protect the Port Arthur area from floods. Once complete, this

study will help DD7 assess any risks or vulnerabilities in the
levee. This will also allow the District to prioritize resources
and regulations in areas near any identified risks.

Data Operations System The Data Operations Control Center helps the District monitor

Control Center pump stations and generator conditions and status. Updating
and expanding on these capabilities will allow the District to
view which pump stations are operating at any time, allowing
them to see how the systems are working and how much rain
they are getting. The District will be able to better count
rainfall in 15 different places and monitor rainfall totals and
monitor pump facility conditions throughout storm events.

Stormwater management The Storm Water Management Plan will help to establish

Plan regulations to control development within existing flood zones.
This will further expand the Districts existing authority and
will allow the District to enforce regulations. This Plan can be
updated as time goes on, ensuring the District’s needs are met
based on any changes in the District.

Pump Station Capacity and A DD?7 is responsible for maintaining this levee and utilizing it to

Fuel Capacity protect the Port Arthur area from floods. Once complete, this
study will help DD7 assess any risks or vulnerabilities in the
levee. This will also allow the District to prioritize resources
and regulations in areas near any identified risks.

The second process is how the District will work with other governing bodies to have this plan
reviewed and information from it potentially used in other plans, reports, or processes. FEMA’s
Final Rule that governs mitigation planning, requires a process for the Hazard Mitigation Plan to
be incorporated into other planning mechanisms. As part of the annual review of the plan, the
MPC will reach out to the communities within the planning area as well as drainage districts and
neighboring cities, Jefferson County, and neighboring Orange and Hardin Counties to understand
what plans are under review. It will ask to be included in notices about the plan updates and
revisions to see if there are any areas where this plan can be incorporated. For instance, when
the City and County plans such as the 1) Comprehensive plan, 2) National Pollutant Discharge
Elimination System Municipal Separate Storm Sewer System (NPDES-MS4), 3) Community
Rating System, and 4) Engineering Design and Construction Manual (EDCM) are reviewed on
their respective 5 year or 2 year review cycle, DD7 will ask to provide input from this plan to
those plans.

DD7 will identify and incorporate this Plan into other planning mechanisms based on the
following:
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e When DD7 is listed as a stakeholder or invited to participate in other planning
efforts such as the Jefferson County HMP or the DD6 HMP

e When DD?7 is writing or updating other plans; such as the Master Drainage Plan
or the Stormwater Management Plan.

e During reviews of this Plan, the MPC will look for other plans that this can be
incorporated into

e After any changes in regulations, specifically floodplain regulation changes
within the District

e On the recommendation of the General Manager.

As with all plans and capabilities that are in place, the District continually reviews current
documents and best management practices to continue to expand and improve services to our
community.

Additionally, when communities are reviewing their existing storm water and floodplain
ordinances, DD7 will be asked to provide information from this HMP to assist in incorporating
recommended changes.

Continued Public Involvement

Upon adoption of the Plan update, the public will be periodically updated through an Annual
Progress Report during the Board of Commissioner’s meeting under the plan monitoring strategy
described above.

The District will involve the public in the plan maintenance process and during the major
comprehensive review to the Plan in the same ways used during the original plan development.
The public will be notified when the revision process is started and provided the opportunity to
review and comment on changes to the plan and priority action items. It is expected that a
combination of informational public meetings, surveys and questionnaires, draft documents
posted on the website, and public Commissioners meetings will be undertaken.

Any changes proposed by the MPC considered significant will be distributed to the list of
Stakeholders and made available for public review and comment. The Stakeholders and the
public will be encouraged to review the changes and provide comments on any proposed plan
revisions.

The public will be notified when the revision process is started and provided the opportunity to
review and comment on changes to the plan and priority action items. It is expected that a
combination of informational public meetings, public surveys, draft documents posted on the
website, and public Board of Commissioner meetings will be undertaken.

The DD7 Hazard Mitigation Plan update will be posted on the District’s Website and notices of
its availability will be distributed to the stakeholders and the public will be notified to participate
in Plan development, including Jefferson County, City of Port Arthur, City of Port Neches,
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Groves, Nederland, neighboring drainage districts, adjacent counties and cities, citizens who
attended public meetings and provided contact information; and the organizations, agencies, and
elected officials who received notices of public meetings.

The 2030 Update of this plan will begin one year prior to expiration of this plan. The Mitigation
Planning Committee will begin by reviewing the meeting notes from the annual review and
evaluation meetings that will be taking place throughout the next four years. The planning
committee will also review any changes in development and disasters that have occurred within
the District since the last version of this Plan. This information will help determine hazards to be
included in the Update of this plan and possibly identify mitigation actions needed to address
hazards based on the changes in new development. The next update will follow the same
planning process to allow the public input on hazards and prioritization of actions.
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Appendices

Appendix A — Minutes from MPC Meetings
JCDD7
Hazard Mitigation Plan Update
Friday, August 9th, 2024
Meeting Minutes

Attendees Title and Organization
Garrett Boudoin Field Engineer, JCDD7
Toby Davis District Engineer, JCDD7
Allen Sims Assistant Manager/District Engineer
Kristen Thatcher Plan Consultant, JSWA
Chase Ward Plan Consultant, JSWA
Dan Ward Plan Consultant, JSWA

Discussion of FEMA updated Local Mitigation Policy Guide and Planning Handbook
MPC overviewed changes in these documents since the last plan was completed in 2019.
Including the increased priority on detailing how natural hazards can be affected by climate
change and how underserved and socially vulnerable communities are at higher risk to be
affected by natural hazards.

Finalize DD7’s Mitigation Goal Statement
After review and discussion, the MPC reaffirmed the goal statement with no changes.

The mitigation goals of DD7 are:

e To protect public health, safety, and welfare;

e To reduce losses due to hazards by identifying hazards, minimizing exposure of citizens
and property to hazards, and increasing public awareness and involvement;

e To facilitate the development review and approval process to accommodate growth in a
practical way that recognizes existing stormwater and floodplain problems while
avoiding creating new problems or worsening existing problems; and

e To seek solutions to existing problems.

Finalize Stakeholders

The MPC reviewed the stakeholders from the previous plan. MPC will further review this list
before the next meeting to see if any additional stakeholders needed to be added/removed from
the list. JSWA will research names, addresses and emails for any organizations that the MPC
wants in the plan as needed.
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Review Hazards

The MPC reviewed the hazards that were included and omitted from the previous plan, as well as
the changes in requirements of what hazards can be omitted from the time the previous plan was
completed. MPC will review all possible hazards before the next meeting and decide which
hazards to include in this plan. JSWA will provide MPC with a recently completed plan for a
similar drainage district for ideas of what hazards to include.

Update Actions from Current Plan
The MPC overviewed each of the actions from the current plan. MPC will work to describe the
status of each of the actions (complete, ongoing, changed, remove).

Outreach Strategy
The Local Mitigation Policy Guide places increased emphasis on continuing to improve the
engagement of the public directly or through community-based organizations that represent
potentially at-risk populations to ensure the plan establishes equitable outcomes for the whole
community. CW and KT provide draft outreach strategy for the next meeting that will include
digital:

e Flyers

e Surveys

e Fact sheets and Q&A sheets

The strategy will promote:
e Educating the public on hazard mitigation and the importance of a hazard mitigation plan
e Hazard awareness campaigns
e Public input sessions on hazard vulnerability and mitigation actions

Existing Studies/Reports

The team reviewed some reports/studies that have taken place since the last plan update that
included input from that plan as well as could be incorporated into this update. The Regional
Flood Plan (Neches Region 5) organized by TWDB used information from the last plan and
information could be used for this plan.

Reviewed Draft Schedule
MPC went over the proposed schedule for the remainder of the plan update.
The next meeting will be on August 16™ at 8:30 am.

Actions from meeting

Action Item Assigned
Prepare minutes and distribute to MPC CW/KT
Email next meeting date and time KT
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Finalize the stakeholder names and organizations GB/TD/AS
Review hazards and decide which to include/omit GB/TD/AS
Provide DD6 plan as an example to review for hazards CW/KT
Review actions from previous plan and assign status GB/TD/AS
Provide draft outreach strategy and materials to MPC CWI/KT
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JCDD7
Hazard Mitigation Plan Update
Friday, August 16th, 2024
Meeting Minutes

Attendees Title and Organization
Garrett Boudoin Field Engineer, JCDD7
Toby Davis District Engineer, JCDD7
Allen Sims Assistant Manager/District Engineer
Kristen Thatcher Plan Consultant, JSWA
Chase Ward Plan Consultant, JSWA

Finalize Stakeholders and Hazards for Profile and Risk Assessment

MPC provided a list of possible stakeholders and the list of hazards they would like to include in
this plan update. CW/KT will add email addresses and addresses for each of the stakeholders so
we can send them each a request to be a stakeholder.

Local Capabilities

CWI/KT provided MPC with a list of potential local capabilities. MPC will review the list of
possible local capabilities before the next meeting and mark each as yes/no and then a short

comment for each.

Finalized hazards to be profiled
The team reviewed the hazards and the updated guidance and the following hazards will be

profiled:

Critical Facilities

2024 Hazards to be Profiled

Coastal Erosion

Drought

Extreme Heat

Flood

Hailstorm

Hurricanes and Tropical Storms

Levee Failure

Lightning

Thunderstorms — High Wind

Tornadoes

Winter Storm

KT explained to MPC about what types of critical facilities are typically included in the plans.
MPC will provide a list of critical facilities in the District.
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Discuss Outreach Strategy
MPC will continue to review outreach items that CW/KT provided and provide any edits before
the next meeting. These outreach items will be used on social media, the district website, and/or
public meetings.

Update Actions from Current Plan

The MPC provided a status update for all the actions from the 2019 plan. Each was updated as

ongoing, no longer feasible, or complete.
The next meeting will be on August 22" at 12:30 pm.

Actions from meeting

Action Item Assigned
Prepare minutes and distribute to MPC CW/KT
Email next meeting date and time CW/KT
Finalize the stakeholder addresses and emails CW
Review local capabilities and provide yes/no for each with short GB/TD/AS
description

Provide list of critical facilities in the District GB/TD/AS
Review outreach items provided by CW/KT last week GB/TD/AS
Get RL/SRL/NFIP data CWIKT
Critical facilities RISK map KT/CW
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JCDD7
Hazard Mitigation Plan Update
Friday, August 22nd, 2024
Meeting Minutes

Attendees Title and Organization
Garrett Boudoin Field Engineer, JCDD7
Toby Davis District Engineer, JCDD7
Allen Sims Assistant Manager/District Engineer
Kristen Thatcher Plan Consultant, JSWA
Chase Ward Plan Consultant, JISWA

Review actions from last meeting
The Committee reviewed the actions from the last meeting and provided a status.

Review draft hazard profiles

Each hazard profile was reviewed by the team that provided data for:

e  Where hazard might happen in the planning area (location).

e How minor or severe the hazard may be (extent).

e How often and where the hazard has happened in the past (previous occurrences).

e How likely is the hazard to occur and how it may change (frequency, intensity, etc.)
in the future (probability).

e  Which assets are at risk from the hazard (vulnerability).

Hazard classification and ranking using hazard profile data

Using FEMA provided definitions, the MPC classified each hazard’s location, extent, future
occurrence, and overall significance. In addition, the team listed the assets that are at risk from
the hazard helping to shape the vulnerability analysis.

Coastal Erosion L M 0] M Pump stations,
Levee system
Levee Failure S E 0] H Assets in Port
Arthur, Groves,
Nederland

Drought E W L M Water levee
slopes to

prevent soil
cracking.
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Extreme Heat

Flood
Hail
Hurricanes and
Tropical

Storms
Lightning

Thunderstorms/
High Winds

Tornados

Winter storms

Discuss Outreach Strategy

HL

HL

M

Vegetation,
Erosion control,
Concrete lining

Vegetation,
Erosion control,
Concrete lining

All assets

Equipment,
vehicles, roofs,
window
All assets

Grounding
systems to
protect pump
station
locations,
Control stations,
Office
buildings,
maintenance
facilities
All assets

All assets, trees
and debris are
largest risk
Power lines,
vegetation,

pipes

MPC will continue to review outreach items that CW/KT provided and provide any edits before
the next meeting. These outreach items will be used on social media, the district website, and/or

public meetings.

The next meeting will be on August 29th at 2:30 pm.
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Actions from meeting

Action Item

Assigned
Prepare minutes and distribute to MPC CW/KT
Email next meeting date and time CW/KT
Review outreach items provided by CW/KT last week GB/TD/AS
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JCDD7
Hazard Mitigation Plan Update
Friday, August 29, 2024
Meeting Minutes

Attendees Title and Organization
Garrett Boudoin Field Engineer, JCDD7
Toby Davis District Engineer, JCDD7
Allen Sims Assistant Manager/District Engineer
Kristen Thatcher Plan Consultant, JSWA
Chase Ward Plan Consultant, JSWA

Review actions from last meeting
The Committee reviewed the actions from the last meeting and provided a status.

Finalize Outreach documents and survey

MPC reviewed and approved the outreach items that CW/KT. These outreach items will be used
on social media, the district website, and/or public meetings. GB will work with IT to place
survey and outreach documents on DD7 website.

Mitigation Strategy

The heart of the mitigation plan is the mitigation strategy. The mitigation strategy is the long-
term blueprint for reducing the potential losses identified in the risk assessment. The mitigation
strategy describes how the community will accomplish the overall purpose, or mission, of the
planning process. In previous meetings, the MPC reaffirmed the Mitigation Goals will stay the
same from the previous iterations of the plan. Using the risk assessment information and the
mitigation goals, the team began work on mitigation actions.

New Actions Discussion

The team first reviewed the four categories of mitigation:

Local plans and regulations;

Structure and infrastructure projects,

Natural systems protections and nature-based solutions; and
Education and awareness programs

For actions where the problems and problem areas are visibly known (e.g. floods), the MPC
began to work on actions to include in the plan. For hazards like drought and extreme heat, the
team worked on problem statements from impacts or vulnerabilities identified in the risk
assessment. From there actions were drafted.
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ACTION NO.
(If moved from last plan, make reference here)

Title:

Jurisdiction: DD7

Implementing
Hazard(s) Addressed Description of Action Department

Be as specific as you can with what you want to
accomplish. Include potential locations where
Name the hazard(s)the action applicable. By jurisdiction and then

mitigates Action is a measure, project, plan or activity department
proposed to reduce current and future
vulnerabilities described in the risk assessment

Cost — . . :
Potential Funding Sources Estimate AL Time Frame Reduces Risk to:
Priority 3'58)/9“5
Example: FEMA Hazard $100,000- | added after r 1. Existing Building and

Mitigation Grant Program

o Short/Medium/Long
(HMGP), local budget for match | $°00.000 | prioritization

term and provide

Infrastructure

process : 2. New Development
timeframe
Future Conditions Consideration (e.g.: climate | Risk Addressed with note
change, population change) on benefit to vulnerable
Cost Benefit (avoided losses) populations
Although a full benefit-cost
analysis is not necessary, the plan
must demonstrate that proposed
mitigation actions will be Describe how the action
prioritized by weighing the cost connects to the risk
of the action versus the benefits assessment.

the action will produce, in
addition to other prioritization
factors.
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The next meeting will be on September 13th at 1:00 pm.

Actions from meeting

Action Item

Assigned
Prepare minutes and distribute to MPC CW/KT
Email next meeting date and time CWI/KT
Place Survey and outreach documents on website GB/TD/AS
Continue to work on mitigation actions GB/TD/AS
Provide options for MPC to review on actions where problem statements KT/CW

were used

216 |Page




JCDD7
Hazard Mitigation Plan Update
Friday, September 13th, 2024
Meeting Minutes

Attendees Title and Organization
Garrett Boudoin Field Engineer, JCDD7
Toby Davis District Engineer, JCDD7
Allen Sims Assistant Manager/District Engineer
Kristen Thatcher Plan Consultant, JSWA
Chase Ward Plan Consultant, JSWA

Outreach Strategy
MPC discussed outreach strategy including the survey, flyer, fact sheet. These items have been
approved and placed on the District’s website.

Stakeholder Meeting

CWI/KT contacted the stakeholders on 9/12/24 inviting them to join the meeting next Thursday
9/19/24. MPC discussed the positive response and expectation to have several stakeholders
attending the meeting. CW/KT will provide MPC with draft presentation early next week.

Dam/Levee Failure

The MPC further conferred about dam and levee failure and its possible effects on the District.
After deliberation it was decided that dam hazard will be omitted from this iteration of the plan,
however, there is ongoing discussion regarding levee failure.

Plan Maintenance Process

MPC reviewed the plan maintenance that was in the 2019 plan. GB will review the entire
section and advise in the next meeting if any changes need to be made. From discussions with
the MPC it appears most if not all the current process will remain for this plan update.

Finalize Mitigation Actions

MPC reviewed potential actions for many of the hazards. MPC determined 2 or 3 potential
actions for each of the hazards. For flood, hurricane, and thunderstorms/high wind GB will be
providing further actions by the start of next week. CW/KT will then complete any sections of
the Mitigation Action table that were not completed by the MPC.

The next MPC meeting will be on September 24" at 9 am CST.

Actions from meeting

Action Item Assigned

Prepare minutes and distribute to MPC CW/KT
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Email next meeting invite CW/KT

Provide stakeholder presentation to MPC for review CW/KT
Plan maintenance review GB/TD/AS
Mitigation actions table completion (as much as possible) for flood, GB/TD/AS

hurricane, and thunderstorm/high wind
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JCDD7
Hazard Mitigation Plan Update
Monday, September 30th, 2024
Meeting Minutes

Attendees Title and Organization

Garrett Boudoin Field Engineer, JCDD7

Toby Davis District Engineer, JCDD7

Allen Sims Assistant Manager/District Engineer

Kristen Thatcher Plan Consultant, JISWA

Chase Ward Plan Consultant, JISWA

Finalize Actions
MPC provided the spreadsheet of all actions.

Action Prioritization
MPC reviewed each action and ranked based on the evaluation criteria listed below.

Ranked with 1 being low priority for that category and 10 being high for the Category:
e Minimum Score: 1
e Maximum Score 100

TOTAL SCORE BETWEEN 1-50 HAZARD IS LOW PRIORITY (L)
TOTAL SCORE BETWEEN 51-75 HAZARD IS MEDIUM PRIORITY (M)
TOTAL SCORE BETWEEN 76-100 HAZARD IS HIGH PRIORITY (H)

Example Evaluation Criteria
Life Safety = How effective will the action be at protecting lives and preventing injuries?

Property Protection — How significant will the action be at climinating or reducing damage to structures and
infrastructure?

Technical - Is the mitigation action technically feasible? Is it a long-term solution? Eliminate actions that, from a
technical standpoint, will not meet the goals.

Political - Is there overall public support for the mitigation action? Is there the political will to support it?
Legal — Does the community have the authority to implement the action?

Environmental — What arc the potential environmental impacts of the action? Will it comply with environmental

regulations?

Social — Will the proposed action adversely affect one segment of the population? Will the action disrupt established

necighborhoods, break up voting districts, or cause the relocation of lower income people?

Administrative ~ Does the community have the personnel and administrative capabilities to implement the action
and maintain it or will outside help be necessary?

Local Champion — Is there a strong advocate for the action or project among local departments and agencies that

will support the actic n's implementation?

Other Community Objectives — Does the action advance other community objectives, such as capital

improvements, economic development, environmental quality, or open space preservation? Does it support the

policies of the comprehensive plan?

Public Meeting Scheduling

The MPC scheduled the first public meeting for 9:30 am on 10/16/24 at District office. There
will be a second public meeting on the same day at 5:30 pm at Effie and Wilton Hebert Public
Library.
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Outreach for Public Meeting

MPC reviewed the outreach letter for the public meeting on 10/16/24. This will be sent out to
the public via newspaper, social media, and district website.

Actions from meeting

Action Item Assigned
Prepare minutes and distribute to MPC CW/KT
Action spreadsheet completion CW/KT
Outreach materials to be submitted for newspaper, social media, and GB/TD/AS

website
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Appendix B — Stakeholder Letter

COMMISSIONERS

RICHARD BEAUMONT

PHIL KELLEY CHAIRMAN

MANAGER LESTER CHAMPAGNE
ALBERT MOSES, JR.
JAMES GAMBLE, SR.

MATTHEW E. VINCENT

September 11, 2024

Honorable Jeff Branick

“ounty Judge

1149 Pearl Street

Beaumont, TX 77701

RE:  Request to Participate as a Stakeholder to the Jefferson County Drainage District No. 7
Hazard Mitigation Plan Update

Dear Honorable Branick:

Jefferson County Drainage District No. 7 (“DD7” or the “District”) is in the process of preparing an
update to its Hazard Mitigation Plan (the “HMP"), a prerequisite to certain kinds of nonemergency
disaster assistance programs such as Hazard Mitigation Assistance grants. While the HMP is
drafted by a Mitigation Planning Committee (the “MPC”) comprised of members from the DD7 staff
and outside consultants, the MPC recognizes the importance of receiving input and expertise from
the community throughout the planning process.

The planning process is an opportunity to bring together a wide range of community-based partners
representing the interests of the entire community. The MPC has identified individuals and
organizations who may be affected by mitigation actions and policies and who can provide specific
information on topics or provide input from a different point of view in the community including:

e Local and regional agencies involved in hazard mitigation activities

e Agencies that have the authority to regulate development

e Neighboring communities

e Representatives of businesses, academia, and other private organizations

e Representatives of nonprofit organizations, including community-based organizations, that work
directly with and/or provide support to underserved communities and socially vulnerable
populations, among others.

“Storm Water Management o Seruing South Jeffercon County”

OFFICE LOCATION: 4749 Twin City Highway, Suite 300, Port Arthur Texas 77642
MAILING ADDRESS: P.O. Box 3244, Port Arthur Texas 7T7643-3244
PHONE (409) 985-4369 Fax (409) 983-7564 WEB SITEe hitp://www.dd7.org
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COMMISSIONERS

RICHARD BEAUMONT
PHIL KELLEY CHAIRMAN
MANAGER LESTER CHAMPAGNE

ALBERT MOSES, JR.
JAMES GAMBLE, SR.
MATTHEW E. VINCENT

This is a great opportunity for your organization to be involved in the planning process and the MPC
would like to cordially invite you to be a member of the stakeholder group. Participation includes
providing information and reviewing the HMP update from your experience and perspective to
ensure that it is representative of the entire District. It will not require any in-person meetings. We
will have a video conference call to provide background on the HMP and how stakeholders can help
with draft the HMP update, and we will email you a link to review the HMP, as well as invite you
to attend the public meetings.

Thank you very much for considering this request. It is important that stakeholders and the public
have an opportunity to review and comment on this critical HMP update.

Our first call will be through TEAMS and is scheduled for 3 pm on Thursday, September 19th, The
Microsoft Teams link is: https:/teams.live.com/meet/9341697680308?p=DDFLVIRQtR5ZObdMnx

You may also contact Kristen Thatcher by email for a copy of the meeting link.
Kthatcher.jswa@outlook.com

We hope you will be able to attend.

Sincerely,

I DM

Allen Sims, P.E.
Assistant Manager

“Storm Water Management o Seruing South Jeffercon County”

OFFICE LOCATION: 4749 Twin City Highway, Suite 300, Port Arthur Texas 77642
MAILING ADDRESS: P.O. Box 3244, Port Arthur Texas 77643-3244
PHONE (409) 985-4369 Fax (409) 983-7564 WEB SITEe hitp://www.dd7.org
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Publisher's Certificate of Publication

STATE OF TEXAS
COUNTY OF JEFFERSON

Ron Prince, being duly sworn, on oath says he is
and during all times herein stated has been an em-
ployee of The Port Arthur Newsmedia publisher and
printer of the The Port Arthur News (the “Newspa-
per”), has full knowledge of the facts herein stated

as follows:

1. The Newspaper printed the copy of the matter
attached hereto (the “Notice”) was copied from the
columns of the Newspaper and was printed and
published in the English language on the following

days and dates:
10/05/24

2. The sum charged by the Newspaper for said
publication is the actual lowest classified rate paid
by commercial customer for an advertisement of
similar size and frequency in the same newspaper
in which the Notice was published.

3. There are no agreements between the News-
paper, publisher, manager or printer and the officer
or attorney charged with the duty of placing the at-
tached legal advertising notice whereby any advan-
tage, gain or profit accrued to said officer or attorney
4. The Newspaper meets the qualifications set out
in Section 2051.044, Texas Government Code, as

follows:

1. The Newspaper devotes not less than
25% of its total column lineage to general interest

items;

2. Is published at least once a week;

3. Is entered as second-class postal matter
in Jefferson County where published; and

4. Has been published regularly and con-
tinuously for at least 12 months prior to the first date
of publication stated above.
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Ron Prince, publisher

Subscribed and sworn to before me this

5th Day of October, 2024

mwmwj»

Mary Jo Eskridge, Notary Public

State of Alabama at Large

My commission expires 03-02-2026

Account # 206404
Ad # 1891280

JEFFERSON CO DRAINAGE DIST #7

P.O. BOX 3244
PORT ARTHUR TX 77643
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Appendix C — Public Notice

( 1

L)

PUBLIC NOTICE

Jefferson County Drainage Dis-
trict No. 7 (JCDD?7) is updating
its Hazard Mitigation Plan, as
required by the Federal Emer-
gency Management Agency
(FEMA) and the Texas Division
of Emergency Management
(TDEM). The public is invited
to a meeting where JCDD7 will
present an overview of the im-
portance of the plan, the status
of the planning process and ex-
plain how the public can support
the initiative. The actions iden-
tified in this plan are intended to
help protect the citizens, prop-
erty, and natural environment
throughout the District. The
District will hold two meetings
with the public on October 16th
to discuss. The first meeting will
be held at the JCDD7 Office,
3400 Hwy 73, Port Arthur at
9:30 am. The second meeting
will be held at the Effie & Wil-
ton Hebert Public Library, 2025
Merriman Street, Port Nech-
es at 5:30 pm. The public is
encouraged to come to either
meeting.

Port Arthur News
Oct. 5
MEETINGS 10.16.24
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Appendix D — Presentation to Stakeholders and Public

Jefferson County Drainage
[ District No. 7 (DD7)
Hazard Mitigation Plan
Update

Jifecion| County
Drainage | Disteict \ No. 7
o~ (3
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What is Hazard Mitigation? e
* Hazard mifigation describes actions faken

to help reduce or eliminate long-term risks
caused by hazards or disasters

» There are severalsteps a community can

Pre
|
| take to help mitigate hazards
developing a Hazard Mitigation Plan
(HMP} is one of them
What is a Hazard Mitigation Plan?
/i e when it is based on @ hensive,
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+ A Hazard Mifig n (HM
imple led to red: 55e!
from hazards and disasters.
« Itis a community-dr living document that encourages
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PLANNING PROCESS - Building the planning team

Board, Staff, Consultants Stakeholders Public

Public Ingogement - inpot

ity maoers

Building the Planning Team —
Planning Partners

Mitigation Planning Committee takeholdlers

- o007 = Neigriboring Counties
R xid crweciions = s vatinihe Rareirg Arec
- Heignooring Ofies

= Dranage and Consenvation and Reckamation

- Hompitals
- Siote Agency Ad Omoe:

= Community Organiadtions

Risk Assessment

Idenify hezardk

(frequency/infersity} in ihy
Idenffyc

Andyze impock - the effect o
ek

mmunity asels

Surrmarize vuinercbilty - which
assels are of risk
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Identified Hazards

Hazard Profile

ISSSI  TORNADO
.

ovaht
L
=)

People  Structures Systems Resources Activities

XAsseTs = oA A $ B3
7{

RISK INFORMED

= Do you have datafinformati

| = Are there hozards that you impact the area nof listed?

e MPC fo be max

= Are there areas that are impt

’ aware?

= Are there populations that n
abilityfo prepare, respond,
evestts

and their
nhazard

reached to better unde
d recover from a natur

or more

| DD7's Mitigation Strategy |

Goal - The mifigation goal of DD7 is:

| o protect bl nacih,

Mitigation Acfion Plan
gatio

atio ns, priorifizes th

rint for impleme
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2024 Hasond profied ond ronked
by suric
(LW /1A EB HIGH)
Cocatd osion - MIDIUM

Drought - MEDINA

Edreme Heat - MEDIUM

Food - HGH

Hastom - LOW

HurscoralTropicdt Stomm - HGH

Leves Eahre - HGH

Lightring - MEDIUM

et - HIGH

Tomads: - MEDILM
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= People, Foparty. Ivaituchure, Assets,
Eapsement
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Veget -

Concrele Incsvuchus (sinkfsvel]

* Employess. Ovetmated Euigment
o Vericies

* Pecple, Ropedy. hiraituctue, Assets,
Eapment

Equipment, Property. Bot. Lenaiccpe.

* Pecple. Aopery. hratuctue, Assets,
Ecpiement

* People, Ropery. hitaitnuciure, Atseti
Exiement

Infrantruchue, Buildings, Bauipment.

Pecple

= infautnuchre, buldngs, Eauipment,
Pecpie

+ Invastuchure, bulding:, Equpment.
Pacpie

Pipes. builings, feogle

= Wibgaton Achions po

. o Inciuds govemment
SreTes, pole: Indserea b wy
¥a0dd and Bulicings 23 cnalt

Actions to Mitigate Hazards el P i

Naturst Spters | Edcaon and Awaraness
rotechon Pogams

Actions Being Considered
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Upgroie B Vi Ps#2
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Bacasiont Garars Carircl Dich
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stva 508 0 s 1 .1 chearos et

&007
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Actions Being Considered
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Plan Maintenance
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How can Stakeholders Help?

Each of you has a unique expertise, experience, and community perspeciive

Mitigaion Data/information on
NOn T hazard fimpact /asset
2 andsommunity
- vulneraBiity
N

Studie:
Assessmefts
/

_ A

How to find the survey

{ DD7 website: Hazard Mitigation Plan_ (HMP)
Informotion 2024

* Survey has 10 questions ~

« Responses will help will pian information (e.g. W e b Sl 1@
confirmation of hazards, understanding
cconcems and concem areas)
Leagn' more about plans from the fact sheet
prgvided on the website

fick on LINK or scan over QR CODE

17

HMP Update Contacts
007 Contact
Ganeft Boudon

JSWA Contact
Kisen thatchet CHM

229|Page



Jefferson County Drainage
“ District No. 7 (DD7)
Hazard Mitigation Plan
Update
Setfeciin| County

Dreainage | Disteict \ No. 7

iy g

[y

What is Hazard Mitigation?

What is a Hazard Mitigation Plang
/\ ol nost 1 is based on @ cc
G m at is BEFORE a di
+ A Hazard b y
. i ent S
mu i 0
and decisions

Why Update the Current Plan?

Every five years, FEMA requires the District’s HMP be updated,

sk based on changes in the last five

the Dishict mifigation priorifies, strategy, goals, and
1o recluce risk

& he previous and ongoing

s st

Requirements for the plan

08988

w
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PLANNING PROCESS - Building the planning team

| Board, Staff, Consultants Stakeholders Public

Risk Assessment

Identity hazards

Describe each hazard
Profiie each hazard

w it may change
sity) In the futire

Identity community assets

Analyze Impacts - the effects on
assels

Summarize vulnerability - which
assets are ot risk

Identified Hazards Hazard Profile

TORNADO

. . $ @

People  Structures Systems Resources Activities
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| DD7's Mitigation Strategy |

Goal - The mitigation goal of DD7 is:

To protect patiic healih, ctety. and velicre.

Mitigation Action Plan
Detalis specific mitigation actions, prioritizes tions and

ueprnt for implementation.

2024 Hasord prosied ord ranked | Commundy Assels potertily at ek som

Wwhat has the Mitigation Kdentihed oo

¢ snifconce
(LOW /I EO/ WG H)
Planring C

Coald Botion- MEDILM * Peogie, Ropsry, faituchre, Aseh
Expiment
Crought - MEDIIM + Vegetation cndmoderaie damage o
Conarele hivcetchure (rink/svel |
Bcame Hedt - MEDIUM + Employess, Owrtwated Eapmant
Vericim

Pecple, Moperty. Fitaitmchre, Aueh
Ecpapment
* Eauement Property, oot Landkocpe

+ Pacgle. Ropedy, Ktastachre. Assel
Eqapment

Levee Falue - HGH

Pecple, Moperty, Fitoitickre, Aueh,
Eppment

Ughining - MEDILIA * Inkautiuchue, Mldng:, Eaipment
Pecple

wanck MG+ Infartuchare, Bulldings, Badpment.
Pecple

Tomados - MEDIUM Inbatiuchre, blldings. BARment.

Wiiter Slomn - MEDILUM * Ppes buidngs, Feogle

Actions to Mitigate Hazards

® Foreach hozord, o miaton achion

= Mibgakon Achon f

man fal info four categorie
BANGM L, Pices of Code
arel and Buichngs are desekr

SMushies ol baslas invlve

< s ot
el o e e e fro
Fply 1o puthe of FAvate o

Examples of

Mitigation

a0 Inchade greer

L T S [P p—
Protecon e
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Actions Being Considered
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Plan Maintenance

How can the Public Help?

Q Have we accurately captured the natural hazards affecting our area
and their consequences (e.g.. damage and disruption of services)?

Q Are we missing imporiant hazards and risks you would like to see
oddressed?

0o the mitigati jes and gools ad pond o the

Q Do you think most residents are well informed about the hazards
affecting Planning area?

0 Are fhere addifional ways the DD7 can inform residents about the risks?

Q Are fhere actions you would like to be added 1o the Update?

Q Take the DD7 Hazard Mitigation Survey.

14

How to find the survey:

DRistrict ¢

Survey has 10 questions. W b '1»
Responses will help will plan information (e.g. epsiie
confirmation of hazards, understanding
concerms and concen areas)
eam more about plans from the fact sheet

15

234|Page



Jefferson County Drainage
District No. 7 (DD7)
Hazard Mitigation Plan
Update

Siffecton| County
Drainage | Distect \ No. 7
N

Ao \{

-

First Draft of The Hazard Mitigation
Plan Update is Complete

+ Some notes as you review:

+ The table numbers or figure numbers may
change until the final draft

As it is a first draft, there is some data the
MPC is still trying fo obtain or analyze

« The formatting is not finalized.

Not all of the appendices are included at
this time.

=

Jefferson County
Drainage Dt No. 7

w
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Risk Assessment

MPC Identified Survey S
Hazards "

Assets

o A %2 O

People Structures Systems Resources Activities

ays:

| DD7's Mifigation Strategy |

Goal - The mitigation goal of DD7 Is:

Mifigation Action Plan
Delails specific mitigation actions. pricrifizes the actions and
provides a blueprint for implementation.
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Action

Information
| Stokehoiders
Actions
Needed?

Stakeholders
ideas?

Does the Plan meet the requirements?2

8
How can Stakeholders Help?
‘ - . - Please review the
‘ draft, add
- - comments, provide
updated
information, and
- - ask questions
e b / w
R COMMENT
9
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Jefferson County Drainage
District No. 7 (DD7)
Hazard Mitigation Plan
Update

Seffecion| County
Drainage | Disteict \ No. 7
N\ v v 7“

J

Draft of The Hazard Mitigation Plan (HMP)
Update is Complete
* Mitigation Plar
* Stakeholders c

review and pre

Planning

ve (MPC) drofted
ancouroged to
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How can we
do better
outreach?

MPC Identified
Hazards

Assets

@2 o8 A % o

People Structures Systems Resources Activities
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| DD7's Mitigation Strategy |

Goal - The mitigation goal of DD7 is:

Mifigation Action Plan
Details specific mitigation actions, prioritizes the actions and
provides a blueprint for implementation

50 Actions Identified
i E— Action Details

Does the Plan meet the requirements?
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How can The Public Help?

- - - Please review the
draft, add

comments, provide
uvpdated

information, and
. - ask questions

R

HOW DO YOU OBTAIN

THE DRAFT?

¥ Go 10 the District's website [
[ fi ty Dralnog

| ¥ Ciick on fhe Hazard Miigation
Plan Information

Then click on Hazard Mitigation
Plan Update
Download and Review
There willbe a 30-day commant
period

Please provide comments back
on or before December 27, 2024

2024 DECEMBER

<

<<

<

=
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Appendix E — Board of Commissioners Adoption

ADOPTION RESOLUTIONS TO BE ADDED AFTER ADOPTION
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Appendix F — Results from Public Survey

Question 1:

In the past five years, which of the following hazard events have you
experienced in the DD7 Jurisdictional Area? (Select all that apply)

Drought

Extreme
Temperatures
(heat and cold)

Hurricane/Tropi
cal Storm

Severe Weather
(high winds,
lightning,...

Tornado

Severe Winter
Storms
{blizzard,...

Flooding
(Street/Land)

Flocding (in 2
home or

business)

Other (please

specify)
0% 10% 208 30% 40% 50% 609 70% 80% Q0%  100%
ANSWER CHOICES *  RESPONSES -
+ Drought 100.00% 3
w Extreme Temperatures (heat and cold) 100.00% 3
~ Hurricane/Tropical Storm 100.00% 3
= Severe Weather (high winds, lightning, hail) 100.00% 3
« Tornado 66.67% 2
* Severe Winter Storms (blizzard, heavy snow, ice) 66.67% 2
~ Flooding (Street/Land) 33.33% 1
~ Flooding (in a hame or business) 0.00% 0
= Other (please specify) Responses 0.00% 0

Question 2:

How concerned are you about the following hazards in the DD7 Jurisdictional
area? (Check all that apply) Please check one for each hazard.
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NOT SOMEWHAT _ CONCERNED * VERY
CONCERNED CONCERNED CONCERNED

w Flooding -ina 0.00% 0.00% 0.00% 100.00%
home or business 0 0 0 3

= Hurricane/Tropical 0.00% 0.00% 33.23% 33.33%
Storm 0 o] 1 1

« Flooding - 0.00% 0.00% 66.67% 0.00%
Street/Land 0 0 2 0

» Severe Weather 0.00% 0.00% 66.67% 33.33%
(High winds, 0 0 2 1
lightning, hail)

w Extremes 0.00% 66.67% 0.00% 0.00%
Temperaturas 0 2 0 0
(heat and cold)

w» Tornado 0.00% 0.00% 00.00% 0.00%

0 0 3 0

»  Severs Winter 0.00% 66.67% 33.33% 0.00%
Storms (blizzard, 0 2 1 0
heavy snow, ice)

w» Drought 33.33% 66.67% 0.00% 0.00%

Question 3:

Please check which hazard(s) have damaged your

apply)

AMNSWER CHOICES

~ Flooding (in a home or business)

Severe Weather (high winds, lightning, hail)

Extrame Temperaturas (heat and cold)

I yes, please specify the damage sustained and or the event that caused the damage

+» Hurricane/Tropical Storm
» Drought

-

+* Flooding (Street/Land)

v Tornado

Severs Winter Storms (blizzard, heavy snow, ice)

Question 4:

EXTREMELY _
CONCERNED

0.00%

TOTAL ~

WEIGHTED
AVERAGE

=]
(48]
(48]

o

home. (Check all that

RESPONSES -

100.00% 3
100.00% 3
100.00% 3
33.33% 1
33.33% 1
33.33% 1
33.33% 1
0.00% 0
0.00% 0

How effective do you think the following methods are for providing hazard
and disaster information?
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Mass MNotification System

Texting

Internet

Social Media

City Website

County Website

Public Meetings or

Awareness Events

w Schools

v TV

» Radio

w Phone Calls

w» Qutdoor Advertisement

» Newspaper

~  Public Library

Question 5:

VERY
EFFECTIVE

66.67%

£

33.33%
1

0.00%
33.33%
1

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

SOMEWHAT
EFFECTIVE

33.33%
1

66.67%

100.00%

e

33.33%
1

100.00%

%

100.00%

%

100.00%

0.00%

0.00%

NOT
EFFECTIVE

0.00%

0.00%

0.00%

UNSURE ~

0.00%
0
0.00%
0
0.00%
0
0.00%
0
0.00%
0
0.00%
0
0.00%
0
0.00%
0
0.00%
0
0.00%
0

0.00%
0

39 9907

33.33%
0.00%
0

66.67%

<

TOTAL ™

r2

WEIGHTED
AVERAGE

-

A number of activities can reduce your community's risk from natural
hazards. These activities can be both regulatory and non-regulatory. Please
check the box that best represents your opinion on the following strategies to
reduce the risk and loss associated with natural hazards in DD7.
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Making local
water,
wastewater
infrastructure,
and other
public facilities
more disaster
resiliant

Develop local
inventory of at-
risk buildings
and
infrastructure

Combination of
regulatory
(policies and
standards) as
well as
nonregulatory
(education and
awareness)
approaches to
reducing risk

Making your
home more
dizaster
resilient

Regulatory
approach to
reducing risk
(e.g. water use
restrictions)

Question 6:

STRONGLY _
AGREE

100.00%

)

33.33%

33.33%

0.00%

0.00%

AGREE ~

0.00%

[=1)
L
(=3}
=1

-5

33.33%

100.00%

33.33%

NEUTRAL ™

0.00%

0.00%

33.33%

0.00%

33.33%

DISAGREE ™

0.00%

0.00%

0.00%

0.00%

33.33%

STRONGLY _
DISAGREE

0.00%

0.00%

0.00%

NOT
SURE

0.00%

-

TOTAL ™

WEIGHTED _
AVERAGE

Natural hazards can have a significant impact on a community, but planning
for these events can help lessen the impacts. The following statements will
help us determine the priorities of our residents regarding planning for
natural hazards in DD7 planning area. Please tell us how important each one

Is to you.
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Protecting

critical facilities

and essential
community
services

Protecting and
reducing
damages 1o
utilities

Support for
drainage and
retention
projects

Protecting

private property

Enhance the
functions of

natural features

(e.g., streams,
wetlands)

Support to
strengthening
emergency
services (e.g.,

police, fire, EMS)

Promoting
coopearation
among public
agencies,
residents, non-
profit
organizations,
and local
businesses

Question 7:
In the following list, please check those activities that you have done in your
home, plan to do in the near future, have not done, or are unable to do.
Please check one answer for each activity that you or someone in your
household have done.

VERY
IMPORTANT

100.00%

9

100.00%

SOMEWHAT _
IMPORTANT

0.00%

-

-~ =2

==
2]
[}

-
=

78]

[#5]

7]
o]
o]

78]
o8]
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Attend meetings or receivad information on natural disasters
or emergency preparedness

Talked with members in your home about what to do in case
of a natural disaster or emergency

Become trained in first aid andjor CPR

Developed an emergency plan for your home and family in
order to decide what everyone will do in the event of a
disaster or emergency

Prepared a disaster supply kit with extra food, water,
batteries, etc.

Discussed or creatad a utility shutoff procedure in the event
of a natural disaster

Reviewed the National Weather Service's Hurricane and
Severe Weather Guide

Searched the District's website for disaster preparednass
information

Reviewed Harris County's Disaster Guide

Question 8:
|s your home located in a FEMA-designated floodplain?

AMNSWER CHOICES

Yes

No

Unsure

Question 9:

Do you have flood insurance and have you ever had problems obtaining flood

insurance?

* YES
Do you have flood insurance? 100.00%
Have you ever had problems obtaining flood 0.00%

insurance?

Question 10:

[¥8)

[¥8)

[85)

[85)

[¥8)

[¥8)

(%5}

[85)

[S5)

[¥8)

[¥5)
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What types of projects do you believe the District should be doing in order to
reduce damage and disruption from hazard events within DD77? Please rank

Capital projects such as lift stations, slevate critical
facilities, drainage improvements and bank stabilization
projects

Retrofit infrastructure such as roads, bridges, and drainage
facilities

Perform projects that restore the natural environments
capacity to absorb the impacts from natural hazards

Retrofit and strengthen essential facilities

Acquire vulnerable properties and maintain as open space

Provide better public information about risk, and the
exposure to hazards within the District

Assist vulnerable property owners with securing funding for
mitigation

each option as high, medium or low priority.

HIGH

100.00%

¢

66.67%

e

66.67%

s

66.67%

£

66.67%

<

33.33%
1

0.00%

0.00%9

33.33%

33.33%

MEDIUM *

33.33%

LOW

0.00%

0.00%

TOTAL~

[3%]

[9%)

()

[3%)

(o8]

()

()

WEIGHTED
AVERAGE

-

%)
[E8)

[
[¥8)

[95)
[#3]

(S
[
[¥8)
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Appendix G — FIRM MAPS

Most recent FIRM Effective Panel Date: 6-3-1991
Groves Panels — 1

Nederland Panels — 1

City of Port Neches Panels - 3

City of Port Arthur Panels — 20

FIRM INDEX MAP *Preliminary 12-11-2015
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Groves

ELEVATION REFERENCE MARKS

o
sl

KEY 10 mAP

EXPLANATION OF ZONE DESIGNATIONS

e o=

—_———
IATIONAL FLOOD INSURANCE PROGRAN

CITY OF
GROVES, TEXAS
JEFFERSON COUNTY

ONLY PANEL PRINTED

COMMUNITY-PANEL NUMBE!
485475 0005
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Nederland
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Port Neches

COMMUNTY-PAREL NUMBER — 485500 0005 D

|a85500 0010D

AREA 0" INCLUDED

Rt

HATIONAL FLODD INSURANCE PROGRAM

| FIRM

FLOOD INSURANCE RATE MAP

CITY OF
PORT NECHES, TEXAS
JEFFERSON COUNTY

MAP INDEX

PANELS PRINTED 5, 10

COMMUNITY-PANEL NUMBERS |
485500 0001-0010

| ‘ l Federal Eimergency Management Agency
i

MAP REVISED:
JANUARY 6,1983
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Port Arthur
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