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Chapter 1: Planning Area Description

Figure 1.1 Image of Flooded Gas Station

.

Source: US Army 4 Wof Engineers

bf life and property from future disasters, the Texas Water Development
e first ever statewide flood assessment, which described Texas’ flood risks,
mitigatid L o summary of stakeholder views on the future of flood planning.

This plan was®repared because:

e Flood risks, impacts and mitigation costs had never been assessed at a statewide level
e Flood risks pose a serious threat to lives and livelihoods
e Much of Texas is unmapped or uses out-of-date maps (Peter M. Lake, 2019).
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The TWDB presented its findings to the 86™ Texas legislative session in 2019. Later that year, the

Legislature adopted changes to Texas Water Code §16.061 which established a regional andgtate flood
planning process led by the TWDB. The legislation provided funding to improve the State,
mapping efforts and to develop regional plans to mitigate the impact of future floodi ional flood
plans for each of the State’s 15 major river basins must be submitted to the TWDB uary 10, 2023.
An updated version of the regional flood plans will be due every five years ther
Planning Frequently Asked Questions, 2021)

Overview of the Planning Process

is one of fifteen (15) Texas
f the state, the

The Trinity Basin Regional Flood Planning Area (also known as Re
basins preparing a flood plan. Given the diverse geography, c

planning effort is being carried out at a regional level in ea

complete, the TWDB will compile these regional plans into a d plan and will present
it to the Legislature in 2024. Regional flood plans are required t he best available science
data, models, and flood risk mapping. The Legislature allocated fu e distributed by the TWDB

with funding to hire a technical consultant to pré i . B administers the regional
planning process members thrgugh a contract wi , ning group’s sponsor who is selected by the
e Trinity River Authority (TRA) to serve as its
ptings and communications and to manage the

Associates Team as their technical consultant

e  Municipalities
e Public
e River Authorities

Agriculture
Counties

Electric Gener
e Small Businesses

e Water Districts

e Water Utilities

Even though' basin has a different leadership team, the TWDB provided detailed specifications to
guide the preparation of the flood plans for each basin. When complete, the Regional Plans will outline a
path forward to reducing existing risk to life and property and improved floodplain management data and
practices. They will also identify potential Flood Management Evaluations (FMEs), Flood Management
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Strategies (FMSs) and Flood Mitigation Projects (FMPs) which may be appropriate for future study and
funding.

Data Sources

To ensure that flood plans are based upon consistent and reliable informationin e
Water Development Board compiled GIS data resources in the Texas Flood Pla
provided for:

asin, the Texas

e  (Critical infrastructure
e Flood infrastructure

e Flood risk

e Hydrology

e Jurisdiction boundaries

pment of the regional flood plan, and verified
eb maps. An interactive web map allowed
oposed projects that were not included in

other informatiq But the region.

Public Outreach

Approximately 960 tota Plders representing the following entities received the survey in July, with
oning basics and the survey link and an additional 697 delivered via email.
stakeholders that were included in the data collection effort. Figure

to contact stakeholders and the number of stakeholders reached

illustrates the va
by each effort.
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Figure 1.2 Outreach Efforts & Contacts Made

Survey

Recipients

To ensure everyone had the opportunity to partid Iff Associates team followed up via email
a week later. Calls went outg yet responded, and a second round of calls

was made to 284 recipi a response rate of approximately 30%. Survey
results are included ers to follow.

Postcards delivered Email 1

754 676

Email 2 Calls, Round 1

697 627

Funding Sources

To fund projects identified by these plans, the legislature created a new flood financial assistance fund
and charged the TWDB with administering the fund. The Texas Infrastructure Resiliency Fund, as
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approved by Texas voters in November 2019 is being used to finance the preparation of these plans and
will also be used to finance the recommended flood-related studies and projects. Communigies who
identify future projects aimed at flood mitigation will be eligible for financial assistance i
grants and loans from the TWDB. Additional discussion of funding sources available f
activities, including federal and state funding, will be discussed in Task 4B of this p
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1.1 Characterizing the Trinity River Regional Flood
Planning Area

Stretching from Gainesville, near the Oklahoma border, to Anahuac which meets th

Basins; and to the west and south by the Brazos and San Jacinto Riv
agricultural to urban, the flood risks faced by communities and |

ns. From arid to subtr
ners vary widely as well.

Figure 1.4 Trinity Regional Flood Planning Area
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To better understand the nature of that flood risk, this section will discuss people, types, and location of
development, economic activity, and sectors at greatest risk of flood impacts. Table 1.1 sumgnarizes key
elements of the primary streams and tributaries of the Trinity River system (USACE, Comg i
Survey Report on Trinity River and Tributaries Texas, 1962).

Table 1.1 Primary Streams and Tributaries of the Trinity River System

Confluence with p
Leng  <iver L e Area
Parent Stream

Stream Name (Miles above M’ s as of June (M- lune
1962)

Mouth)
West Fork of Trinity River

Clear Fork of Trinity River
Big Fossil Creek
Village Creek
Mountain Creek
Elm Fork of Trinity River
Denton Creek
Little EIm Creek
Clear Creek
White Rock Creek (Collin and Dallas Counties) 42 138
East Fork of Trinity River 112 1,309
Duck Creek 31 22 45
Cedar Creek 385.5 92 1,072
Richland Creek 372.4 97 1,990
14.2 107 1,072
Tehuacana Creef 347.2 42 432
Catfish Creek 339.6 37 305
Upperteagaas 272.8 40 512
240.5 29 192
¥dias Creek 207.9 35 603
White Rock Creek (F ty Cos) 169.9 35 518
Long King Creek 117.5 31 214
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Figure 1.5 Primary Streams & Tributaries of the Trinity River
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1.1.a Social and Economic Character

As the Trinity Flood Planning Region grows in population, many communities are expandi

region’s flood control network and is exposing a growing num

Population and Future Growth

Current Condi ti

residents living within a 18,000 square mile ard ., i nties that make up the
Dallas-Fort Worth Metroplex in the northern arqQ . e smaller population

currently reside in th¥
ommunities, 43 of w

anning Area. Within Region 3, there are 38 counties and 286 local
ave a population of greater than 25,000 people as shown in the table below.
nities are within Dallas, Tarrant, Denton, and Collin Counties. Table 1.2 lists

E greater than 25,000.

Trinity River basin with just under 24,000 residents and Liberty, (Liberty County) which lies just south of
Trinity River National Forest and is home to just over 8,800 residents. Anahuac, on Lake Anahuac and
the Trinity Bay is the southernmost community in the basin and is home to just over 2,000 residents.
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Table 1.2 Cities in the Trinity Basin with Population Greater than 25,000

Allen Arlington Balch Bedford Burleson Carrollton
Springs
Colleyville Coppell Dallas Denton DeSoto
Farmers Flower Fort Worth | Frisco Garland
Branch Mound
Haltom City | Huntsville* Hurst Irving Keller
Little Elm Mansfield McKinney | Mesquite @ North
Rockwall Rowlett Sachse Southlake Weatherford*
Wylie

1(
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Projected Growth within ) s . )
Figure 1.6 Trinity River Basin Sub-Regions

The current growth patterns in the Trinity
Region are generally projected to continue
over the next thirty years, with greater
concentration in urban areas and even
declining population in some rural
counites. The analysis for this section was
completed using the Water User Group I
and HUC 8 population projections
provided by the Texas Water Development
Board from the 2022 State Water Plan.
From 2020 to 2050, the number of
communities with populations over 25,000
is likely to increase to 64 communities. The
majority of these communities are still
within the Dallas-Fort Worth metroplex.

onton

o Features

ichway
Due to the large area covered by the

Trinity Basin, the population projection
analysis will be divided into three

subregions (upper, middle, lower) that
are generally divided by groy

'''''

e. Th

e Upper

Source: ? - GIS TEAM, REFERENCE?

counties. A diftinctive pattern within this subregion is an intense urban agglomeration driven by the
rapid acceleration of population growth. In fact, according to the TWDB’s Water User Group projections,
the top 10 fastest growing communities from 2020 to 2050 are within the Upper subregion of the Trinity

Basin, all of which display over 250% increases in their population as shown in Table 1.3. While Dallas,
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Fort Worth, and Arlington do experience large growth nominally, the higher extreme percentages

happen in suburban communities in areas that are currently agricultural or ranching areas, gg displayed
in Table 1.3. Generally, the fastest pace growth is in the northern portions of the Metrop, becifically
north and northeast of the City of Dallas.

Table 1.3 Top 10 Fastest Growing Communities in the Upper Trinity Basin

Population 2020 Population 2050

Community
Blue Ridge
Farmersville
Princeton
Haslet
Celina
Trenton
Melissa
Westlake
Northlake
Anna

Mi ddl e Trinity

and around larger url . & s in the Middle subregion of the basin, Athens
is projected to grg 4 i ion by 32.94%, and Palestine will see a 4.48%
increase in pop#
L ower Tr

The Loy pity Basin’s southernmost counties are within the Houston-Galveston

er Group projections of the largest communities, Huntsville will remain at the
h rate of 11.5%, Dayton will surpass the City of Liberty with a growth
City of Liberty will have a growth rate of 23.15% but will remain within the O-
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Figure 1.7: Community Population Projections (2050)
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Economic Activity

Commer ci al Acti vity

In order to understand the economic risk that the region faces from flood events, this dentified
the most significant industries within the region by three factors:

e Number of establishments
e Annual Payroll
e Total annual revenue

inant industries within t
Industry Classification System

Data from the Economic Census was utilized to identify the most p
basin. Industries were divided in accordance with the North A
(NAICS), which classifies all business establishments to facili

otential economic
within the basin is
agnitude of potential
flood impact for each of the identified secto

Number of Establ i sh

The total number of Figure 1.8 Major Ind Pr of Establishments
establishments as of 2017
for every industry withi
Trinity Basin is

approximately 196
shown in Figure
trade proved to b€

predominant industr

B Accommodation and food services
M Health care and social assistance

Professional, scientific, and
technical services

Retail trade

Fource: (US Census Bureau, 2017)

their comm , and most employ workers who depend on them as a sole source of income. If
damaged or forced to close for an extended period of time, these businesses may each need financial
and technical support to recover. The Federal Emergency Management Agency (FEMA) reports that

roughly 40 percent to 60 percent of small businesses never reopen their doors following a disaster. The

14
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impact of business interruption on each individual business is significant. However, it is important to
note the possibility that many of these retail establishments are smaller businesses and this gneasure
may not fully capture the impact of a particular economic sector on the overall regional

Anonual Payrol /Figure 1.9 Major Industry by County by Payroll

The total annual payroll as
of 2017 is
$178,500,918,000. The
share of payroll by industry

waste mana remediation
services

® Health care and soct

sector is showcased in
Figure 1.9. Manufacturing
and Health care and Social
assistance represent the
largest share of all
industries by payroll. When

B Manufacturing
Essional, scientific, and technical

Retail trade

considering the dominant
industry in each county,
these sectors represent 39%
and 29% respectively. Thisis  Source: US Econo
not surprising as both

manufacturing and health care are among the hig

Transportation and warehousing

With regards to the share ealth care and Social Assistance has an annual
payroll of $41,771,67 scientific, and technical services at

4,000. By mitigating the impact of flooding
tBconomically resilient. One factor that will be

es 15 different census variables to help identify communities that may
after a disaster. A severe flood event which affected income streams
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Total Anonu aFigure 1.10 Major Industry by County by Revenue

Of these three
measures, however, the
total revenue by
industry may provide
the most useful insight
into potential economic
disruption of a major
flood event by
indicating the sectors
most likely to be
exposed to this risk, as
it serves as a good
indicator of which
industries have the
greatest economic
impact. Retail trade
remains the dominant industry in this area, fd
largest industry by total revenue per county, R8 ' af total revenues, Figure 1.10
shows that Manufacturing produces 32%, and
The total annual revenue for the

Manufacturing

M Retail trade

M Transportation and war

Wholesale trade

Source: US Economic Cq 1700Basic (2017)

sale trade. For the

P generates $179,806,035,000; Manufacturing
$134,259,540,000. These three industries alone

1¢
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Figure 1.11 Major Industry by County
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Agri cul tural & Ranching Activity

To characterize the economic activity and character of Texas’
“working lands”, used by the Texas A&M Natural Resources Instit ribe rural economic activity.
Working lands are privately owned farms or crgpland, ranches, and and associated uses that

The distribution of these land uses across Tex? i [ =1 . Working Lands by
ed across the basin. The area

ic failure of a farming, ranching or forestry operation.

ominate to the northwest of the Trinity Flood Planning region in Wise,

ral portion of the flood planning area, Kauffman, Navarro, Henderson, and
b to some of the largest concentrations of rangeland.

to the south are home to some of the state’s most fertile croplands. Cooke and

Iso retain significant farmland in the Cross Timbers Ecoregion, although Denton County
cropland continues to experience encroachment from urban areas. As the Trinity descends south toward
the Gulf, farming activity resumes. According to the USDA, major crops between 2015 and 2019 included
sorghum, corn, and winter wheat, with rice in Liberty County and a small share of the State’s cotton
production. (United States Department of Agriculture, 2021).

Denton Co

1¢
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Figure 1.12 Texas Working Lands by Land Cover
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Economic Status of Popul ati on

Median Household Incomes can be affected by many factors, including education levels, opportunity of

census tracts are located to the south. The other location with
the southernmost portion of the region near the Trinity Bay.
census tracts have median household incomes that are co
in many rural areas’ household incomes are significantly low

l ncome Levels by Regi on

The Upper subregion of the Trinity Basin feat i old income, but still shows
a wide diversity of incomes, with census trad
highest annual income census tracts in the gré
highest median income areas are within North Bound area, near the Denton
County — Collin County Border and to a lesser ex g Birrant Counties. All but one
of the census tracts in the $96,60Q9
s and suburbs of Dallas and Fort Worth,

predominantly in the S, 055-596,608 category comprises most of Ellis,

ract in the western NN of And&gBon County that is within the $68,955-596,608 category.

e Lower subregion o
gfluence of Housty
berty, Chamj
be Tring

P Trinity Basin increases in household income as it nears the Trinity Bay and
hile there are many tracts in the lower two categories, there are a few tracts
) and Grimes Counties that are in the $68,955-596,608 category. The tract

ay within Chambers County is within the $96,609-$141,579 category.

2(
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Figure 1.13 Median Income by Census Tract

Ty
( {
.

Clay

Archer

""""" - X S

Dallas

b s 2

s W
\ 4
4 -
< 5
S p "q Anderson
> . 5 -
N L,

e p
Key to Features

Interstate Highway
[j Regional County
CS Trinity Regional Flood Pl3
Median Household Incg
<47,151
<68,955

<96,609
< 141,580

Source: ESRI B s Analyst Census Tract Data (2021)

2]

- _n)yu"\

Fannin

i

1
\
\
1

)_ w1

\Zhienderson R

-

TASK 1: PLANNING AREA DESCRIPTION

e g —

| D—

Van
Zandt |
i
N
el

? 1 Trinity
Madison / 4
. .1

"uf' p

._-—"""
Walker,

|
Chambers ;
| ]

gy,



KTRINITY

REGIONAL FLOOD PLANNING GROUP TASK 1: PLANNING AREA DESCRIPTION

Soci al Vul nerabil ity Anal ysis

When anticipating the likely extent of damages to a community from catastrophic floods, this

is their relative “vulnerability” to floods when they do occur. Disasters affect differe ple or groups
in different ways, which range from their ability to evacuate an area in harm’s w likelihood of

of this region using th
Vulnerability Index (SVI) — from the U.S. Department of Health a an Services (HHS) Centers

level of vulnerability and is used here to map social vulner
series of 15 demographic indicators:

e Below poverty .
e Unemployed
e LowlIncome
e No vehicle

e No high school diploma

Aged 65 or older Group quarters

Language barriers

above in a population, or even an individual household, have proven to
term impact of a disaster. In Chapter 2, this regional plan engagesin a
ocation of high social vulnerability populations, the location of flood
e flood mitigation projects might reduce their vulnerability to

injury and economic I§
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The level of social vulnerability varies widely even within a single county, which may contain both the
most and least vulnerable populations. In the Trinity Regional Flood Planning Area, the highest
concentrations of social vulnerability, as shown in dark blue, are in the census tracts to the

social vulnerability in the southern region, but as the Trinity River winds so
increasing likelihood that Counties and census tracts will show a modest
vulnerability, with a score of 0.5 to 0.75.

level of soc
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Figure 1.14 Social Vulnerability Index by Census Tract

Archer

-
Key to Features
Interstate Highway

) .
["_| Regional County
m Trinity Regional F
2018 Social Vulnerability

@ o.7s01-1.0000

) 05001-0.7500

_____ 3

‘ }
No Data Availabl {
-

Source: SVI, CDC (2020)

24



KTRINITY

REGIONAL FLOOD PLANNING GROUP TASK 1: PLANNING AREA DESCRIPTION

1.1.b. Flood Prone Areas & Figure 1.15 Participation in NFIP Program
Flood Risks to Life &

Property Kichior 0N Fannin
As Texas seeks to better manage flood Pl

risk in order to mitigate loss of life and Young odack | Wise De"w"‘Lj"" gl Hur
property from flooding, this section =

establishes a baseline of what is known
with respect to the area’s exposure to
flood hazards, as well as the
vulnerability of the communities within
the Trinity Basin. This is a critical step in
reducing the vulnerability of the Trinity
Region’s people and places to future
flooding.

NFIP Participation

Today, a patchwork quilt of plans,
regulations and infrastructure provides
Texans with limited protection from
flooding. This planning largely takes
place at a local level, with an
inconsistent set of standards from
community to community that makes it

Not Participating Com

ibating Communities

, the vast majority of the communities in the
ptional Flood Insurance Program (NFIP). This is

good news, as it imp pcovery in the event of a major flood and
provides a system . However, many communities are using
maps that are d Ory. These maps may not reflect changing
patterns of develd d risks associated with changes in the topography
and environment. Ad © Maps are intended to identify and communicate

1 square mile but do not always include all watersheds and may be
oy communities. Figure 1.15 shows the participating communities

e flood map that applies across the region, the following chapters of this
her an intricate flood quilt, combining several data layers from FEMA,

According to current FEMA mapping, approximately 20% of the total area in the region is within the 1
percent annual chance event (ACE). In the Trinity Region, more than fifty communities have over 20% of
their land located in the floodplain. This only tells part of the story, because not all of the floodplains
within the Trinity Region have been mapped and modeled. While developing a comprehensive flood risk
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model of the region is beyond the scope of this planning effort, the TWDB provided a floodplain quilt for
use in this plan. The quilt is a combination of various sources of data, providing a comprehensive
coverage of all known existing statewide flood hazard information.

Figure 1.16 shows the initial flood quilt information provided by the TWDB that serves
starting point, providing an approximation of region-wide flood risk using currently
subsequent chapters, this “quilt” will be confirmed, updated, and otherwise enh

Trinity’s
le data. In
ppropriate to

flood prone areas is provided in Chapter 2.

2€
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Figure 1.16 Flood Prone Areas
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1.1.c Key Historical Flood Events

The cycle of catastrophic disasters in the Trinity Region ebbs and flows year by year, but a logg history of

information on historical flood
events.

For example, one of the most
significant storms was the May
1949 flood in the DFW
Metroplex. The levee for the
Clear Fork of Trinity River in Fort
Worth failed, inundating
hundreds of homes and
businesses, and leading to the
formation of the Fort Worth
District Corps of Engineers. The
images at right in Figure
illustrate the impacts gf

residential areas 8
Fort Worth.

the same yeaWand perhaps
even the same month.

Source: US Army Corps of Engineers

28
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Figure 1.18 Disaster Declarations within Trinity Region, 2000-2021
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Trinity Basin region (FEMA, 2021). A Presidenti? j i ion puts into motion long-term
federal recovery programs, some of which are and designed to help disaster
Pration is more limited in scope and without
the long-term federal recq, ter Declaration. Generally, federal assistance
and funding are providg i fi eed or to help prevent a major disaster from
occurring. Public Assj i ogram providing funds to assist communities
responding to ang gencies declared by the President. The
program provid§ i e lives and protect property and assists with

ncture affected by a federally declared incident.
Supplementally, PAs , ency work such as PA-A which is for debris removal
and PA-Baadaich is for e




KTRINITY

REGIONAL FLOOD PLANNING GROUP TASK 1: PLANNING AREA DESCRIPTION
EM-3216-TX, August 2005 (Hurricane Katrina)

Hurricane Katrina was a Category 3 Atlantic hurricane that caused over 1,800 deaths and $125 billion in

states.
EM-3261-TX, September 2005 (Hurricane Rita)

Hurricane Rita was the most intense tropical cyclone on r

Hurricane Katrina compounded the disaster
Region when Rita made landfall.

ng available to affected individuals and households. This declaration
program available to State and eligible local governments and certain

lived, the cumUlative impacts of the event, coupled with Tropical Storm Bill, taxed the basin’s rivers and
lakes. Several reservoir levels came within inches of breaking all time crest records recorded from a
period of record spanning over 110 years. (NCTCOG, North Central Texas Floods May-June 2015, 2015
this is a citation). Another round of severe rainfall and subsequent flooding came in the fall of the 2015.

3(
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This event particularly impacted the lower portion of the region within Liberty and Chambers County
where the Trinity River rose above the flood stage.

On May 29, 2015, Governor Greg Abbott requested a major disaster declaration due to se

tornadoes, straight-line winds, and flooding which began on May 4, 2015 and continue ugh June
22,2015. The Governor requested a declaration for Individual Assistance for 22 cou ncluding 17
Trinity Basin counties, Public Assistance for 110 counties including 31 Trinity basj , and Hazard

State of Texas,
DR-4332-TX, August 2017 (Hurricane Harvey)

On August 23, 2017, Hurricane Harvey was upgraded to tr ion. e next 48 hours

hurricane. Harvey made landfall along the Texas coast near Por gust 25th as a category 4
hurricane and brought devastating impacts. As Harvey moved inla ward motion slowed and
then meandered back offshore. Harvey conti ade landfall a second time
in the Harris County area on August 26th an i eron, Louisiana on

August 30th.

Approximately 46 percen ached new record levels. Harvey maintained
the Texas coastal bend and southeast Texas.

bted a declaration for Individual Assistance and direct federal assistance under
am for 41 counties, including 7 Trinity Basin counties and Hazard Mitigation
017, the President declared a major disaster for the State of Texas.

In a major Event, there are often losses incurred to life and to property. In the Trinity Region, since
2000 there have been a total of 33 losses of life and 6 injuries reported as being direct results of a storm
event. Within the same time period, there were multiple reported losses to property. Table 1.4 details
the property damage losses between 2000 and 2021, throughout the region amounted to

3]
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$571,214,871,000 in 2021 dollars with the largest losses found in densely populated metropolitan areas
that are prone to flash flooding, and in coastal areas that are subject to tropical storms and hurricanes.

Table 1.4 Total Casualties and Property Damages Reported to NOAA

COUNTY TOTAL EVENTS  DEATHS DIRECT  INJURIES DIRECT Y 4

PROP” NAMAGE
Anderson 46 7 0 N2 7,000
Archer 28 0 0 S3N 00

Chambers 45 0 0 $20,618,192,0
Clay 19 0 Not reported
Collin 86 0 $76,684,000
Cooke 68 4 $6,738,553,000
Dallas 215 $13,221,310,000
Denton 134 $3,021,112,000
Ellis 84 $1,252,334,000
Fannin 60 $118,526,000
Freestone $416,576,000
Grayson $4,962,758,000
Grimes $506,304,000
Hardin $150,096,547,000
Henderson 0 $309,108,000
0 0 $396,964,000
Hood 0 0 $9,093,769,000
Houston 0 0 $82,723,000
0 0 $320,352,000
0 0 $227,818,000
3 0 $691,675,000
Kaufman 65 0 0 $361,597,000
Leon 30 0 0 $123,142,000
Liberty 43 0 0 $26,577,499,000
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2000-2021 VALUE
COUNTY TOTALEVENTS  DEATHS DIRECT  INJURIES DIRECT

PROPERTY DAMAGE

Limestone 77 0 0 S35 ,000
Madison 25 0 0 790,000
Montague 34 0 0 ,412,000
Navarro 79 0 0 S4, 000

Parker 64 0 0 $1,687,6

Polk 36 0 0 $73,974,725,0

Rockwall 23 0 $6,129,000
San Jacinto 39 0 $86,000,855,000
Tarrant 247 1 $14,994,961,000
Trinity 28 0 $45,547,000
Van Zandt 44 1 $139,072,000

Walker 37 1 $147,518,438,000

Wise 76 $317,282,000

Young $60,820,000

$571,214,871,000

uch of the agricultural production in the state of Texas with much of

d in this area. According to the NOAA National Centers for

ative reported losses to crops due to flooding in the Trinity Region
642,568,800 in 2021 dollars. As not every county fully reports the extent of
ely that even this multimillion-dollar tally of crop damage does not represent
bn agriculture in each county, nor does it include the losses of livestock. Table
flamages by county within the Trinity Region from 2000 through 2021.

Table 1.5 Total Crop Damage Value (2000-2021)
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COUNTY

TOTAL EVENTS

TASK 1: PLANNING AREA DESCRIPTION

2000- 2021 VALUE CROP DAMAGE

Anderson $4,659,00000
Archer 28 Not reported
Chambers 45
Clay 19
Collin 86
Cooke 68
Dallas 215 Not reported
Denton 134 $118,903,000
Ellis 84
Fannin 60
Freestone 38
Grayson 86
Grimes 38
Hardin 34
Henderson 56 reported

Hill

$163,400,000

$8,200,000

$16,400,000

Not reported

Not reported

Not reported

Not reported

Not reported

$12,572,000

Not reported

Not reported

$106,620,000

Not reported

Not reported

Polk 36 $11,383,000
Rockwall 23 Not reported
San Jacinto 39 $13,838,000

34



KTRINITY

REGIONAL FLOOD PLANNING GROUP TASK 1: PLANNING AREA DESCRIPTION

TOTAL EVENTS  2000- 2021 VALUE CROP DAMAGE

COUNTY

Tarrant $5,122,000

Trinity 28 Not reported

Van Zandt 44
Walker 37 S4,7
Wise 76

Young

Es for livestock. The USDA
ead of cattle and calves as of
) of the state’s cattle is
louston, and Van Zandt
lost in the flood, it

raised in the Trinity Region, with the largest
Counties. If these operations are disrupted d
can trigger an impact on milk and beef produc
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1.1.d Political subdivisions with flood-related authority

se are known as
ater Supply Districts

State law also provides for limited purpose Water Supply & Ut
Municipal Utility Districts (MUDs), Municipal Water Districts (M
(FWSDs), Municipal Water Districts (MWD) or . These districts may be
located in or adjacent to cities or in the Cou Ived in the reclamation
and drainage of its overflowed land and othe : ture). A further
narrowing of this list of potential stakeholders

Together, the entities outlined in Table 1.6 cons? igation stakeholders in the
Trinity Region by the numberggas i @@ cd an invitation to participate in the data
collection through th

Table 1.6 Political S

NFIP Participants
246

Municipality

Coun 40

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable
(WCIDs, LIS

Other 5 Not Applicable

Source: TWDB Data Hub

3¢
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Two additional types of districts bear more discussion, as they have a more direct relationship to flood
management, as outlined in the State Water Code. The differing roles of Water Control and
Improvement Districts (WCIDs) and Levee Improvement Districts (LIDs) are described in Tabje 1.7.

Table 1.7 Role of WCIDs and LIDs

Statutory Flood Control Responsibil
Authority

Water Control and State Water
Improvement Districts (WCIDs) | Code, Title 4, prevent overfl
CHAPTER 51

Levee Improvement Districts State Wa
(LIDs) Code, Title
CHAPTER 5

o reclaim lands from overflow from these streams;

to control and distribute the waters of rivers and
Rkams by straightening and otherwise improving them

to provide for the proper drainage and other
improvement of the reclaimed land.

For politica iti ate in the NFIP program, Texas Water Code § 16.315 requires them to
dinance and to designate a floodplain administrator who will be

se standards to constrict the development of land which is exposed to flood
¥nd minimize damage caused by flood losses
e collecling reasonable fees from citizens to cover the cost of administering floodplain

management activities
e using regional or watershed approaches to improve flood-plain management
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e cooperating with the state to assess the adequacy of local structural and non-structural
mitigation activities.

Summary of Existing Flood Plans and Regulations

Approximately 30% of the entities who received an invitation to participate in the flo
via the Region 3 Data Collection Survey Tool and Interactive web map provided at
response at varying levels of detail. The tables that follow summarize the entitj

nning process
me measure of

collection survey.

Table 1.8 summarizes the number of survey participants who a
regulatory or planning measure in place. These plans and reg
Drainage Criteria Manual/Design Manual, Land use regula
Stormwater, etc.), Unified Development Code (UDC) and/or
types of regulations and plans; the largest number of responden
floodplain, drainage, and/or stormwater ordinance.

¥ith map. From the four
at they had an active

Table 1.8 Summary of Flood Plan and Reguld

Type of Regulation

Drainage Criteria Manual/Design Manual

Land use regulations 46

Ordinances (Floodplai 61
)ce with map 32

approach by tallying t ) regulatory and Pranning measures that each responding community
has. Thigissglf-reported 8

Fach community ind
respondents indicated
ing additional meas
\ impact flooding

they have all four of the measures described in Table 1.8 and may even be
to increase their authority to manage development and other activity that
in their jurisdictions. A higher number of these measures indicates a greater
br flood management and appropriate regulation of development patterns.

3¢
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Table 1.9: Number of Flood Plans and Land Use Regulations Per Community

Regulations Per Community Count

0 43
1 24
2 6
3 12
4+ 24

Source: Region 3 Data Collection Tool and interactive web map as of August 9, 2021

from the Data Collecti
ing measures that they were

Similar to the last two tables, Table 1.10 includes data that was ext
survey. In this instance communities identified the types of floo

e, households,
shocks and stresses in a

limit future flood risk 32
peaker system 1
unity Rating System (CRS)
ional Flood Insurance Program (NFIP) 45
y traffic message boards 3
4
Reverse 911 system 2
Social media 7

Source: Region 3 Data Collection Tool and Interactive web map as of August 9, 2021
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Using plans and policies to reduce the exposure of people and properties to flood risk is a form of non-
structural flood control. By encouraging or requiring communities and developers to avoid developing in
flood prone areas altogether, or to take precautions such as increasing building elevation, pggserving

can prevent new development from being located in harm’s way.

Fl oodpl ain Ordinances, Court Or de nd Local and

Floodplain Ordinances and Court Orders dictate how development is to inte

land management and use. In addition, communities can r
restrictive standards.

tin an ordinance, enhancing
manage or control floods
nagement in the

Local and regional flood plans may go a step beyond the regulation
a region’s understanding of its flood risk, ang alishing how that en
in the future. They also outline the procedur{g
communities they serve. (Niki L. Pace)

Land Use Regul ati ons Zoning, Subdi vis

opers are allowed to use their property. It is
O regulate the form and function of current and
unities may incorporate a variety of tools,

and other natural areas

e focused regulation of the design and form of the building blocks
¥Ses, standards for design and layouts of streets and other types of
hnd configuration of parcel boundaries, as well as standards for protecting

space. While both cities and counties have subdivision ordinances, counties

Use Plan m9 e City is likely to be taking a more detailed approach to the type and location of future

development.

4
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Comprehensive Plans and Future Land Use Pl ans

The Comprehensive Plan establishes policies and program of action for long-term growth and
development of a community. The Future Land Use plan provides a guide for future areas
development, as well as areas that are to be conserved in their natural state. This docu ets the
groundwork that is necessary to undertake quality decision-making.

Comprehensive plans and their associated future land use plans provide legal
regulations in the State of Texas and consider capital improvements necess nt and
future populations and often consider social and environmental concerngth
address. To produce a comprehensive plan, communities undertake
encourages discussion about topics such as risk from natural haza
recommendations regarding the location of development with
drainage improvements, etc.

ensive planning pro
d may include
ct to floodplains the need for fu

Drai nage Design Criteria

Drainage design criteria is required and developed to set the mini
architects, and engineers to follow when prep

ards for planners,
ing plans for constru ithin the jurisdictions in
ch as the North

e basin. Th

| Texas Council of
ent covers standards

which they serve. These could be for region
Governments (NCTCOG), for municipalities o
pertaining to submissions, right of way/easem

4]
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1.2 Assessment of Existing Flood Infrastructure

property downstream.

When assessing flood risk management infrastructure, the TWDB guidance
consider the following types of natural and manmade features that co
of which are present in the Trinity Flood Planning Region:

Natural Features:

e rivers, tributaries, functioning floodplains.
e wetlands and marshes.

e parks, preserves, natural areas
e playa lakes.

e sinkholes.

e alluvial fans.

e vegetated dunes

Structural Features:
o |evees.
e dams that provide flood
e |ocal stormwater s

protection.

ponents of the flood control system in the Trinity Region.

P, such as regional detention. The Texas Water Development Board provided
ist with the identification of flood management infrastructure in the Flood
a number of questions posed in the data collection survey that were used to

TWDB-requir® Table 1, which is included as Appendix TK of this plan and serves as the basis for several
tables and charts.
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1.2.a Natural Features

e Watershed or Landscape Scale: Wh
opportunities for water to slow dow
channels when needed. These solutio i jurisdictYons and restoration of

mitigate storm surge and tidally influenced
bilize shorelines and restore wetlands.

exas) of working la ¥nds, timber, and wildlife management) to urban and suburban
development. While t bpulation increased by more than 50% region during that time, only 4 percent of

100-499 acré ring the same time period. (Texas A&M Natural Resources Institute, 2021)

As the trend toward urbanization and fragmentation continues, the region should consider taking a
more deliberate approach to managing its natural infrastructure in order to continue to receive the
benefits of open spaces, something which the U.S. Army Corps of Engineers addresses in its Engineering
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with Nature initiatives, which align natural and engineering processes to deliver economic,
environmental, and social benefits efficiently and sustainably through collaborative projects. The TWDB
also identified Local, State and National Parks and Wildlife Management Areas that form pag of the
region’s natural infrastructure, all of which are illustrated in Figure 1.19.

Rivers, Tributaries & Functioning Floodplains

The natural flood storage capacity of all streams and rivers and the adjacent fl
greatly to overall flood control and management. The floodplain is a gener
river or stream that stretches from the banks of the river to the outer e

the year. Surface water, floodplains, wetlands, and other features landscape functionasas
integrated natural system. Disrupting one of these elements ¢ to effects throughout the
watershed, which increase the risk of flooding to adjacent ands. Maintaining
the floodplain in an undeveloped state provides rivers and i read out and store

system of waterways and floodplains serves a valuable function, a all floods resulting from a 5-
or 10-year storm can cause severe flood damag d permeability, a single acre

urbanized areas of Texas, the river, and its mat
reduction as they meander southeast on their

In the upper basin of the Trinj

2 DFW Metroplex (NCTCOG, 2021). The
ities, counties and others with flood control

e water table is usually at or near the surface or the land is covered by shallow
angroves, marshes, swamps, forested wetlands, coastal prairies, among other

robust cO On of wetlands directly surrounding the Trinity River and as the Trinity River heads
southward t&@¥rds the coast, the concentration of wetlands increases. When left undisturbed by
development, wetlands can not only mitigate flooding from upstream, but also blunt the force of storm
surges from the coast in the form of hurricanes and other tropical storms. According to the USGS
National Wetlands Inventory, wetlands comprise 450,300 acres within the basin. This accounts for one
of the largest types of natural infrastructure for the basin.

44
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Parks, Preserves & Other Natural areas

Parks and preserves serve as essential components of the ecosystem as they house a wide variety of

e Parks account for 127,000 acres
e Preserves make up 101,000 acres within the basin.

This acreage includes state and local parks, wetlands identified
well as USACE properties. These types of natural flood infras
floodplain areas throughout the basin with higher concen
to the major rivers. The largest concentration of this infrastru
between Denton and Cooke Counties.
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Figure 1.19 Natural Flood Infrastructure
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Coastal areas

The National Coastal Zone
Management Program is a
voluntary partnership between
NOAA and coastal states that
was formed between states
and the federal government
following the passage of the
Coastal Zone Management Act
of 1972.

In Texas, this program is
managed by the Texas General
Land Office (GLO) and
implemented through the 2019
Coastal Resiliency Master Plan
(CRMP). The geographic extent
of the State’s Coastal Zone is
illustrated in Figure 1.20. The
State divides the Texas Coast
into four regions for planning
purposes based on
approximate size, populatig
centers, habitats, and
environmental condj

TASK 1: PLANNING AREA DESCRIPTION

Figure 1.20 Texas Coastal Zone
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1.2.b Constructed Flood Infrastructure/ Structural Protections

A wide variety of
structural measures are
used by state and
federal agencies,
communities and
private landowners to
protect development
and agricultural areas
from flooding. These
may include flood
control reservoirs,
dams, levees, and local
drainage infrastructure
such as channels and
detention areas. Dams

Figure 1.21 Flooding, Trinityver Levees

and levees are some of
the most frequently
used defenses to
achieve structural
mitigation of future flood risk in this region and se 3 Ished role of protecting people and
property from flood impact berefore be 3 focus of this section of this plan. Figure 1.22
and levees e Trinity Region.

The TCEQ Dam ember 2021Wy the TCEQ, contains a total of 2,037 dams in
I frposes beyond flood control, including water
agricultural use, power generation, industrial use and recreation. Of

, 1,409 are identified as having flood control as one of its purposes. The

ervoirs. Although residents may know them for their recreational, water
on functions, these facilities are particularly important in mitigating the

4¢
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Reservoirs in the Trinity Region owned and operated by USACE for flood control purposes include:

e Bardwell Lake e Lake Lewisville
e Benbrook Lake e Navarro Mills Lake and
e Grapevine Lake e Ray Roberts Lake (US

e Joe Pool Lake

e Lake Lavon
For all dams that have a flood control purpose but are not maintained by th
provides the total number of registered flood control dams in each coun
designed and constructed by the Natural Resources Conservation Sery
property owner providing the land, the federal government providj
the funding, and local government responsible for maintaining
and Water Conservation Board, 2021)

e technical design expert
nto the future. (Texas State Sol

Table 1.11 Number of Flood Control Dams by County

County No. of Dams

ANDERSON 3
CLAY 4
COLLIN 185
COOKE 77

DALLAS

DENTON

ELLIS

FANNIN
FREESTONE

GRAYSON

LIMESTON

MADISON 4
MONTAGUE 154
NAVARRO 119
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PARKER 41
ROCKWALL 50
TARRANT 8
VAN ZANDT 43
WISE 122
YOUNG 1
Grand Total 1,430

diverse nature of ownership and capacity of d
While high-hazard and large low-hazard dams &

¥n for dams that are not for flood control,
t downstream impacts.

these 1,409 flod i . High-hazard potential dams may be
G three or more habitable structures in the breach

ategorized as g Significant Hazard potential may result in the loss one to six human lives or
g habitah uctures in the breach inundation area downstream of the dam; appreciable
Bd primarily in rural areas where failure may cause:

. ¥to isolated homes
e damage to secondary highways or minor railroads

e interruption of service or use of public utilities, including the design purpose of the utility.

5C
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For Low Hazard dams, no loss of human life or damage to permanent habitable structures and minimal
economic loss are anticipated in the breach inundation area (located primarily in rural areas where

failure may damage occasional farm buildings, limited agricultural improvements, and minoghighways.
(Texas Administrative Code, 2009).

Table 1.12: Summary of Hazard Classification of Dams in the Trinity Region

High Significant ‘ Low Grand Total

Source: TCEQ Total of dams in Region by classification, provided September 202

Levees

U.S. Army Corps of Engineers (USACE) levee systems in the State ( s Infrastructure Report Card,
2021). These USACE levees are maintained angh s and provide a high

According to the National Levee Database, pub i re 122 levees in the Trinity
Region with 51 managed by the USACE. The Texa T . quires that the design be

ary plans for the levee that includes sufficient
o the location and extent of the structure,

demo

5]
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Figure 1.22 Constructed Flood Infrastructure/ Structural Flood Protection
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Table 1.13 provides the number of levees by County throughout the region. Dallas County has the
largest number of levees in the region, at twenty-three. Tarrant, Hill, and Ellis Counties each have
between ten and twenty levees. In 2004, FEMA initiated remapping for both Tarrant and Da
that included the Trinity River and the Dallas-Fort Worth Levee System. Most USACE lev
were designed to withstand a flood that exceeds the 0.2% chance of annual flooding,
three to four feet of freeboard. (Melinda Luna, 2007 )

n additional

Table 1.13 Number of Levees by County

County Number of Levees

Anderson

Anderson, Henderson, Navarro | 1
Anderson, Houston 1
Chambers 3
Cooke 1
Dallas 27

Dallas, Denton

Dallas, Ellis 2

Dallas, Kaufman

Denton

Ellis

Ellis, Navarro

Henderson

Henderson, Kaufma

Kaufman

National Levee Database (2020)
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Improved (Constructed) Channels

Channelization of rivers, streams and tributaries has been a prevalent flood control infrastructure
measure for much of the 20th century and continues today in many communities. Most u
communities have designed and constructed small to large-scale channelization projec
flooding and erosion. Improved channels generally are lined with grass/vegetation, te, gabions,

and rock. Federal channelization projects have been authorized and constructed e flood control
in addition to the dams and levees.

Smaller, concrete-lined channels can be found in many communities acr,
structural alternatives are being systematically reduced in applicatio
environment and the potential for increasing flooding downstrea
channel improvements tend to incorporate more natural feat

o impacts to the
loss of open space. Recen

Stormwater Management System

Stormwater management systems serve to manage both the g
drains into the Trinity River and its tributaries. Although survey re
information as to their own stormwater managament systems, partic in the Texas Pollutant
Discharge Elimination System (TPDES) whic to have storm drainage
infrastructure. Five cities in the region: Dalla = i no have a
sophisticated drainage systems and are classifi torm Sewer Systems
(MS4s). Small MS4s are communities located in 2d by the 2010 census.

ity of the water that
provided limited

Bridges and Culverts

erwhelms the culvert or bridge, such as a flash flood event. Additional
erts in relation to low water crossings is included in Chapter 2 of this

a very small portion of the Trinity Region in the Texas Coastal Zone located in
bastal Resiliency Master Plan does not contain any projects in the Trinity

rea, and a review of data provided by FEMA and the Texas Coastal

. did not include any sea barriers, walls, revetments, tidal barriers, or gates in the
Trinity W

54
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1.2.c Non-Functional/ Deficient Flood Mitigation Features/ Condition
and Functionality of Infrastructure and Other Flood Mitigation
Features

As the Trinity Region undertakes its first Flood Plan, information on the condition g
Mitigation features is in short supply. Neither the State Flood Data Hub nor the

egion’s Flood
in the Trinity

Officials (ASDSO) estimated the cost to rehabilitate all non-federal da
The Texas State Soil and Water Conservation Board (TSSWCB) estim

USACE regulations, the consequences of dam failure downst with losses of life,
agricultural resources and property. According to the TCEQ's da am, the primary reasons
for dam failure include:

e Overtopping by floods

e Foundation defects

e Piping and seepage
(Texas Commission on Environmental

d intensity of storms continue to test the capacity of the state’s levees.
tate’s levee infrastructure and concerted funding to assist private

Bre considered to be Functional.



&TRINITY

REGIONAL FLOOD PLANNING GROUP TASK 1: PLANNING AREA DESCRIPTION

Table 1.14 Condition of Dams

FUNCTIONAL NON-FUNCTIONAL | UNKNOWN TOTAL
Good 398
Fair 258
Poor 48
Unknown
Grand Totals: 656 48

Source: TCEQ Dam Inventory

Although stakeholder participants in the data collection effort p

percentage of dams built between 1951-1960 and
respectively.

gest, at about 30% and 17%

Figure 1.23 Dam by Cq
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Source: National Inventory of Dams: Local Dams
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With respect to levees, a 2021 assessment of the State’s levee system by the ASCE continues to give the
state’s levees a grade of D and emphasizes that the lack of a state Levee Safety program means that few
levees may be conducting regular safety inspections and preparing public evacuation plans fgr affected

construction for all levees, but Figure 1.24 charts the year of constructiogbyounty where

Figure 1.24 Levees by County by Year of Construction

8

Denton Ellis Ellis, Navarro Hill Houston Kaufman Navarro Tarrant Wise

W 1931-1950 1951-1960 1961-1970 mW1981-1990 M 2000 to Present

bt be maintained or repaired is a lack of funding, particularly for private

landowne Plata collection survey requested this information from stakeholders, however, no one
self-reported Maving deficient structures. No further information from survey respondents or the TWDB
is available to prepare an assessment of flood infrastructure deficiencies or the reasons for these
deficiencies at this time.
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Potential for Restoration

No information is currently available to assess the potential for flood infrastructure restoration. None of
the survey participants provided any information regarding specific restoration needs for
infrastructure. However, maintenance and restoration of existing infrastructure are im

maintain functionality.

1.3 Proposed or Ongoing Flood Mitigation

Over sixty communities indicated in the survey that they planne ke flood mitigation projects
in the coming years. However, there are a nu i i little data was provided on
individual projects. Only two respondents sg ifi j . indicated that they
anticipated pursuing a variety of Flood Mitig i ars. Respondents
were allowed to select multiple alternatives.

oirs and detention, channel conveyance and
MPs for all responding jurisdictions. The topic of

5
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Figure 1.25 Proposed or Ongoing Flood Mitigation Projects

Types of Flood Mitigation Projects

®m Channel, canal conveyance
improvements
Flood warning system
gauges
Floodplain mana

Levees, flo

® Local

retentio

m Roadway a sing improvements,

idges, culve
g and/or flood

Source: Region 3 Data Collection Tool and Interactive Web

To accompany this chart, Tg ails the fre with which communities plan on implementing

a particular type of floog i . Whi project types, like local storm drainage systems
and roadway impro ther solutions are more regional in nature,
vements that may involve State agencies.

Floodplain manage
Levees, flood walls 11
ems. tunnels 24
2
4
rvoirs, detention, retention basins 18
Dssing improvements, bridges, culverts 22
Property floodproofing and/or flood retrofits 1

Source: Region 3 Data Collection Tool and interactive web map as of August 9, 2021
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These Proposed or Ongoing Flood Mitigation Projects are derived from the survey responses coming
from the communities throughout the basin. They are being completed by cities, counties, and
additional entities throughout the basin. According to the self-assessment of survey responggnts, about
25% of these projects are claimed to be over the 30% design mark, with only two projec
as “nature based.” The predominant types of projects being pursued are:

e Local storm drainage systems, tunnels.
e Roadway and crossing improvements, bridges, culverts; and
e Regional dams, reservoirs, detention, retention basins.

Of the projects with the lowest interest were those related to flood g systems, ordinanc

flood retrofits. It is important to notice that there may be a large er of projects than display
since entities submitted the categories of projects they were
within each category. Potential funding sources for these
include FEMA, GLO, CDBG-MIT, TWDB, TDEM, as well as loc i ing from the general

fund, taxes, stormwater utility fees and other fees.

Structural Projects under Construction

In the survey, 16 respondents noted that soNgEs i or flood mitigation
projects were at or above a 30% level of desiZgMoweV jects under
construction were insufficient to provide a co

e answer i ion. Chapter 2 includes more

Nonstructural Flood Mitig A ented

Information provided ig . insufficient to provide a complete answer to
ing nonstructural flood mitigation projects

e respondent indica hat the entity would draw down funds from Special Tax Districts. Non-local

g sources that t tities intend to pursue to complete these projects include:

e Flood Protection Planning Grants

(TWDB)
e USDA NRCS
e Coopé€rating Technical Partners (CTP) e Flood Mitigation Assistance (FEMA)

funds (FEMA)
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Plans Identified in Hazard Mitigation Projects

In addition to the plans identified via the survey conducted for this project, Hazard Mitigatiog Plans for
the communities of the Trinity Regional Flood Planning Area also served as an important
information about future actions to promotes flood mitigation. Table 1.15 lists the ty
mitigation projects and numbers of each subcategory type identified in the curren
Plans in the Trinity Flood Planning Region. Chapter 4 includes more informatio
identified in the Hazard Mitigation Plans.

Flood Infrastructure Fund (FIF) Projects

Of the applications to the Flood Infrastructure Fund in 2021, seve
received funding. These projects, awarded to the Trinity River
County, Kaufman County, Parker County Soil and Water Co
River Authority are primarily for flood and drainage studies i ker County, which
received funding to assist with the preparation of an Emergen )
Inundation and the San Jacinto River Authority, which requested
engineering feasibility study for flood control s on Spring Creek.

nduct conceptual
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Table 1.15 Flood Mitigation Projects by Hazard Mitigation Plan

Subcategory Total Count

’

Infrastructure Improvement 220
need funding in the fut
Urban Planning and Maintenance 211 | community provides e for future
projects, so it is dj
Education & Awareness for Citizens 145 | of need for mig
Drainage Control & Maintenance 143
Equipment Procurement for Response 125
Flood Study/Assessment 121 may be available for the
Outreach and Community Engagement r emergency response
Installation/Procurement of Generators
- al initiatives such as:
Buyout/Acquisition and citizen awareness

outreach and community engagements

Technology Improveme . .
sy mp urban planning and maintenance

can be accomplished with lower investment,
hile an ongoing program of buyouts and
acquisitions may be a longer-term initiative.
Many of the FMPs identified by communities
may have already been completed in the time
since the HMP was adopted.

Flood Insurance Eg

Natural Planning

ial awareness of the value of preparing for future flood events. Both survey
Hazard Mitigation Plans indicate that substantial investments are being made
, and flood control infrastructure. An examination of Hazard Mitigation Plans
ded to adopt and/ or update their non-structural measures, such as land use
regulatid . Id help future development avoid being in conflict with areas of flood risk. Without
greater det3 o the scale, complexity, and location of these projects, it is difficult to quantify the
benefit received, but it is anticipated that the inventory of this information will continue to grow in
future planning cycles.



