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EXECUTIVE SUMMARY

The purpose of this report is to document flood hazards and their impact on the City, identify possible
mitigation actions, and create a Mitigation Action Plan with input from relevant stakeholders. Because
this report was created in support of the National Flood Insurance Program (NFIP), it focuses on flooding
within the FEMA floodplain. The City, however, recognizes that Fort Worth has significant urban flooding

problems outside of the FEMA floodplain that warrant a similar effort.

This document begins with general background information about Fort Worth and is then organized into
ten sections. These ten sections correspond with the ten steps explained in Section 510 of the Community

Rating System Coordinator’s Manual (CRS Manual) and are listed below:

1. Organize

2. Involve the Public

3. Coordinate with Other Agencies
4. Assess the Hazards

5. Assess the Problems

6. Set Goals

7. List Possible Activities

8. Create a Mitigation Action Plan
9. Adopt the Plan

10. Implement, Evaluate, and Revise the Plan

A Stakeholder Planning Group was formed from City staff, business representatives, and residents. This
group met three separate times. In addition, two public meetings were held in an effort to gather input

on the plan itself and flooding within the City of Fort Worth.

The problem assessment revealed there is a potential for $1.5 billion in property damage due to flooding
within the FEMA floodplain in a 100-year flood event based on the HAZUS software results. The HAZUS
results also showed that 83% of buildings within the 100-year floodplain do not have a flood insurance
policy. The plan documents that the City’s higher floodplain standards than required by NFIP have been

effective at reducing flood insurance claims. The historical data shows that there was an 88% reduction in
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the number of claims and an 84% reduction in total value of claims since the adoption of the floodplain
regulations. The Stakeholder Planning Group and additional members of the City staff agreed upon goals

to help guide the plan and develop mitigation actions.

A Mitigation Action Plan comprised of actions to reduce flood hazard impacts was created with the
Stakeholder Planning Group. These actions coincide with the goals developed for this plan and are

organized into the following six categories:

e Preventative Activities

e Property Protection

e Natural Resource Protection
e Emergency Services

e Structural Projects

e Public Information

Each activity or action was given a priority ranking, an estimated cost range, and a timeline. The Mitigation

Action Plan is found starting on page 46.

This plan will provide the City with additional points in an effort to improve their Community Rating

System (CRS) score.

SC-2
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SUMMARY OF CHANGES

The following changes have been made between the original June 2016 version and the updated August

2021 version. Minor formatting, wording, or grammatical changes are not identified in this list.

Introduction

e Freese and Nichols Inc. (FNI) was contracted to assist with the preparation of the original plan.

City staff completed the updates for the 2021 version of the plan.
Background Information
e Updated Table 1: Fort Worth Land Area Breakdown by County
e Population estimates updated to show preliminary 2020 Census data.
Step 1. Organize
e Table for existing resources updated to reflect current documents
e Stakeholder Planning Group list updated to show those involved in the update process

o Stakeholder meeting information revised to show information on the meetings held for the

update process
Step 2. Public Involvement

e Public meeting information revised to show information on the meetings held for the update

process
Step 3. Coordination with Other Agencies
Step 4. Hazard Assessment
Step 5. Problem Assessment
Step 6. Goals
Step 7. Possible Activities
Step 8. Action Plan

Table 28 — Mitigation Action Plan

SC-1
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e 2016 Action Items that were removed because they were obsolete, ineffective, or associated with

discontinued programs

(0]

(0]

(0}

(o}

2.2.d — Perform a detailed review of flood insurance for City owned properties
3.1 — Reverse Litter Program

4.2.e — Expand Collaborative Adaptive Sensing of the Atmosphere (CASA) weather radar

program
5.2.a — Investigate the use of pipe bursting techniques

6.3.a — Send Runoff Rundown bi-annually instead of annually

6.3.d — Hold a large community event annually dedicated to Stormwater education

6.3.i — Move City Flood Safety Awareness Week to October to be consistent with Texas

Floodplain Management Association
6.3.j — Hold a contest to design manhole lids and educational signage

6.4.a — Continue to participate in Waterama

e 2016 Action Items that are substantially complete and reclassified as ongoing Stormwater

Management Program activities

(0}

(o}

1.2.a — Add open channel inspections to regular maintenance program

1.2.c—Perform a channel inventory including type, condition and include in maintenance

program
1.3.a — Perform Repetitive Loss Area Analysis (RLAA) study

1.4 — Continue enforcement of floodplain and stormwater regulations higher than

National Flood Insurance Program (NFIP) standards
1.4.c — Continue to participate in Corridor Development Certificate (CDC) program

2.2.a — Provide link to the Federal Emergency Management Agency’s (FEMA's)

“Floodsmart” resources on City Website
3.2.a — Maintain Fort Worth Nature Center & Reserve as nature preserve

3.6 — Implement erosion control project from Geomorphic Assessments

SC-2
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0 4.3.a—Develop Standard Operating Procedures for Stormwater Field Operations on how

to handle sandbag requests
0 4.3.b—Investigate grant funding available for emergency services
0 5.2.b—Develop a pipe rehabilitation program
0 5.2.c— Prioritize drainage studies and improvements to maximize flood risk reduction

0 5.5.d - Continue to pursue partnerships with the Fort Worth Independent School District

to complete Stormwater projects on school sites

0 5.5.e — Identify opportunities for public and private partnerships to complete Capital

Improvement Projects

O 6.2.b — Direct mail of FEMA flood protection information to targeted areas of high flood

risk
e New Actions added into the 2021 Plan which were not in the 2016 Plan

0 1.1-Document “integrated Storm Water Management” (iISWM) participation & regional

Stormwater requirements for Community Rating System (CRS) credit

0 2.3.f—Investigate creation of grant program that could be used to assist property owners

with private flooding assessments & solutions

0 3.2.e — Document Parks & Recreation Department’s 25’ buffer from center of stream, 3

year no-mow policy for CRS credit
0 4.2.g — Evaluate existing flood warning signs for improved effectiveness
0 4.2.h—Promote the CASA Weather Radar App that is available now

0 5.5.f—Coordinate and where possible participate with the North Central Texas Council of

Governments (NCTCOG) Transportation Stormwater Initiative (TSI)

0 6.2.c — Provide National Oceanic & Atmospheric Administration (NOAA) weather radios

to targeted audiences

0 6.2.d—Provide additional flood risk awareness signage —include City parks and Hazardous

Roadway Overtopping Mitigation locations

0 6.6.d —Create digital/online content to aid in better communicating flood risks
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Step 9. Adoption of Action Plan

Step 10. Implementation, Evaluation, and Revision
Appendix A

e Revised to include the public meeting invites, notifications, presentation, survey, and meeting

minutes from the 2021 update, replacing those from the 2016 meetings.
Appendix D
e Revised and renamed to include the Repetitive Loss Areas Analysis report.

e The CRS self-scoring was removed since it is not a required component of the FMP and

unnecessary. Self-score does match actual credit amounts given during recertification of CRS.
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INTRODUCTION

The City of Fort Worth prepared a city-wide Floodplain Management Plan (FMP) according to the FEMA
CRS Manual Section 510. The purpose of this plan is to identify the flood risk within the City and propose
a prioritized Mitigation Action Plan to reduce that risk. Additionally, the City this FMP is among the
activities that earn CRS credits and improves the overall CRS classification which leads to reduced flood

insurance rates.
The objectives of this FMP are as follows:

e Identify the City’s flood hazard areas and address the community’s flood hazards more
effectively

e Produce a prioritized action plan of activities that will help mitigate the community’s
vulnerability to the hazard of flooding

e Recommend activities that provide appropriate solutions addressing the hazards of flooding
faced by existing and new development

e Recommend activities that do not create conflicts with other flood hazard solutions and can
be implemented in a cost effective manner

e Educate residents about flooding hazards, loss reduction measures, and the natural and
beneficial functions of floodplains

e Build public and political support for projects that prevent new problems, reduce losses, and
protect the natural and beneficial functions of floodplains

e Build a constituency that will implement the recommendations made for preventing and
preparing for flood hazards

This document begins with general background information about Fort Worth and is then organized into
ten sections. These ten sections correspond with the ten steps explained in Section 510 of the CRS Manual

and are listed below:

Step 1. Organize

Step 2. Public Involvement

Step 3. Coordination with other Agencies
Step 4. Hazard Assessment

Step 5. Problem Assessment

Step 6. Goals
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Step 7. Possible Activities

Step 8. Action Plan

Step 9. Adoption of the Action Plan

Step 10. Implementation, Evaluation, and Revision of the Action Plan

The plan was developed with significant input and direction from a Stakeholder Planning Group comprised
of City staff and representatives from the public. More information about the Stakeholder Planning Group

is available in the Step 1 section.

BACKGROUND INFORMATION

LOCATION

The City of Fort Worth lies approximately 35 miles west of Dallas in North Central Texas and primarily in
the borders of Tarrant County, with outcrops in Denton, Parker, Johnson and Wise Counties. The City
covers approximately 358 square miles and serves as the county seat for Tarrant County. Table 1 shows a
breakdown of Fort Worth land area in the five counties mentioned above. Exhibit 1 shows a map of the

city boundaries of Fort Worth in relation to Dallas and other surrounding cities.

Table 1: Fort Worth Land Area Breakdown by County
County Square Miles %

Denton 19.73 5.52%
Johnson 0.07 0.02%
Parker 9.15 2.56%
Tarrant 328.19 91.76%
Wise 0.51 0.14%
Total 357.65 100%

CLIMATE

The City’s climate is humid subtropical with hot summers and winters with short periods of extreme cold.
The area experiences a wide annual temperature range, according to the National Weather Service. The
mean temperatures in the City range from 96° F in the summer and 35° F in the winter. On average, the

City receives approximately 38 inches of precipitation annually.
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POPULATION

Fort Worth is the 13t largest city in the United States of America and the fifth largest in Texas. The City
is estimated to have a population of 918,915 based on the preliminary 2020 Census data. In 2010, the
population was recorded to be 741,206, which relates to a 24% growth in population from 2010-2020.
The Texas Water Development Board (TWDB) projects the population to be 2,161,533 by 2060 in their
2011 Region C Water Plan.

LAND USE

The City has a variety of land uses including residential, industrial, commercial, office, and recreational
areas to meet the needs of the community and economy within the City. Refer to Exhibit 2 for a current

and future land use overview of the City.

ECONOMY

Fort Worth, Texas was settled in 1849 as an U.S. Army outpost at the confluence of the West and Clear
Forks of the Trinity River. The settlement was designed to protect settlers from Indian attacks. Fort Worth
became the last major stop on the Chisholm Trail, a route to drive cattle from Texas to meat slaughter
houses in Kansas. As a result, Fort Worth’s economy was founded on the cattle business. The oil boom in

the early 20™ century also helped Fort Worth’s economy grow.

Today, the main industries in Fort Worth are educational services, health care, and social assistance as
well as professional, scientific, management, administrative, and waste management services. Companies
such as American Airlines, Burlington Northern Santa Fe Railway, Pier 1 Imports, Acme Brick, Justin Brands,
GE Manufacturing Solutions, and RadioShack are headquartered in Fort Worth. The Fort Worth Zoo, Fort
Worth Stockyards, Texas Cowboy Hall of Fame, and the City’s many museums make tourism a strong part

of Fort Worth’s economy as well.

Table 2 summarizes the family median income in Fort Worth as compared to the family median incomes

of Texas and the United States.

Table 2: U.S. Census Bureau 2010 Family Median Income
Fort Worth $56,194
Texas $58,929
United States $62,735




Existing Land Use
City of Fort Worth and ETJ, 2005

Future Land Use Plan
City of Fort Worth and ETJ

The most prevalent existing land use is single-family. Much of the city and its

ETJ is currently undeveloped. (Source: North Central Texas Council of Governments,
2006.)

Future and Existing Land Use
(from City of Fort Worth's Comprehensive Plan)

A comprehensive plan shall not constitute zoning regulations or establish zoning district boundaries.

Land uses are planned for all land within the current city limits and for land in
the ETJ that could be available for development over the next 20 years. See

Appendix C for individual sector maps at a larger scale. (Source: Planning and
Development Department, 2011.)

EXHIBIT 2
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NFIP PARTICPATION

The City began participating in FEMA’s NFIP in 1980 and the CRS Program in 2012. The City is classified as
a Category C repetitive loss community, and currently holds a Classification of 8 in the CRS Program. The
CRS Program gives a classification from 1 to 10, where 1 is the best score a city can achieve within the CRS
Program. Based on FEMA Repetitive Loss Records, the City has 44 repetitive loss properties (RLP). RLPs
are those properties for which two or more claims of more than $1,000 have been paid by the NFIP within
a 10-year rolling period since 1978. Nationwide RLP’s represent only 1% of all the NFIP’s insurance policies,
but they have accounted for nearly one-third of the claim payments. Fort Worth’s RLAs represent 0.5% of
the flood insurance policies held in the city limits and account for approximately 17% of the paid insurance

claims.

STEP 1. ORGANIZE

The first step in the FMP update process is to organize data and people before preparing the plan.
Organization includes gathering and assessing the City’s existing resources and relevant data to be
incorporated into the plan. This step also involves forming a Stakeholder Planning Group of staff members

and public representatives to assist in the update of the plan.

INCORPORATION OF EXISTING DATA

During the planning and development of the plan, various existing plans, studies, reports and technical

information were reviewed and incorporated into the FMP, as shown in more detail in Table 3.

Table 3: Review and Incorporation of Existing Resources
Existing Resource ‘ How Resource was Used

Citywide Dam Safety Assessment

(City of Fort Worth 2011) Step 4 to evaluate flood risk associated with Dams

National Flood Insurance Program
Community Rating System
Coordinator’s Manual

Used the ten steps of floodplain management
(Section 510) as a guide to create the main body of
this document and to guide the planning process.

(FEMA 2017)
Source for information about flooding sources
Flood Insurance Study for Tarrant County, TX including depths and velocities. Most of the
(FEMA 2009 and 2019) discussion of past floods in Step 4 is from this
document.
Hazard Mitigation Action Plan (HazMap) Used for background information and in Step 4 to
(City of Fort Worth last updated 2015) identify known flood hazards and evaluate levees
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Existing Resource

CIP and Studies List
(City of Fort Worth 2015)

How Resource was Used

Steps 4 and 7 to identify which areas have
completed or planned studies and/or capital
improvement projects

Flood Warning System Study
(City of Fort Worth 2014)

Information from this study is incorporated into
Step 4

Flood Insurance Claims (City of Fort Worth 2015)

Step 5 to identify flood problem areas

Critical Infrastructure/Key Resource Summary 06-
26-15 (City of Fort Worth)

Step 5 to assess the flood risk to critical facilities

GIS Data from City of Fort Worth:

1. Repetitive Loss Areas/Properties (2015)
2. Most Recent SFHA Layer (2015)

3. Open Channel Study GIS Data

4. Dams and Levees

5. Zoning

6. Low Water Crossings

7. Building Footprints

8. Parcel Data

9. Bridge Inventory

10. Flood Warning System

11. Areas of Potential High Water

12. Drainage Complaints Database

13. Finished Floor Elevations where available

Steps 4 and 5 to perform analyses, create exhibits,
and conduct HAZUS assessment

Runoff Rundown Newsletter (City of Fort Worth)

Step 2 for public outreach

Fort Worth Stormwater Management websites
http://fortworthtexas.gov/stormwater/
http://fortworthtexas.gov/stormwater/floodplain/
https://mysidewalk.com/sidewalks/3128/fort-
worth-tx

Steps 2 and 4 for public outreach and identifying
problem areas

HAZUS software (FEMA)

Step 5 to perform problem assessment

Operation and Maintenance Manual
West Fort-Clear Fork, Trinity River (USACE)

Step 4 for background information on levee
systems

City of Fort Worth Floodplain Ordinance

Step 7 for review of possible activities

City of Fort Worth
iSWM Criteria Manual for Site Development and
Construction — September 29, 2015

Step 7 for review of possible activities



http://fortworthtexas.gov/stormwater/
http://fortworthtexas.gov/stormwater/floodplain/
https://mysidewalk.com/sidewalks/3128/fort-worth-tx
https://mysidewalk.com/sidewalks/3128/fort-worth-tx
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FLOODPLAIN MANAGEMENT PLAN STAKEHOLDER PLANNING GROUP

The City formed a Stakeholder Planning Group to participate in the update process of the FMP in order to
provide input into the plan’s content. The City staff selected members and stakeholders to represent
comprehensive and diverse organizations and perspectives for the FMP update process. Members of the
Stakeholder Planning Group represent various departments within the City as well as a variety of interests
from the public. The Stakeholder Planning Group members were personally invited to join either by phone
or email from the City Floodplain Administrator, Clair Davis. This group consisted of six (6) City staff
members and nine (9) members from the public sector including residents, landowners, developers, small
business owners, lending institutions, insurance agents, and real estate professionals. Many of the
residents were invited because of their previous experiences with flooding and participation with the
City’s various committees. Table 4 lists the Stakeholder Planning Group members who accepted

invitations to participate in the FMP update process.

Table 4: FMP Stakeholder Planning Group Members

Name ‘ Department/Representation Public/City Staff ‘
La Wayne Hauser Resident Public
Libby Willis Resident, League of Neighborhoods Public
Rick Kubes Resident and Small Business Owner Public
Ron Shearer Resident Public
Bill Schur Resident Public
Erick Moreland Insurance Public
Gaye Reed Real Estate Public
Tracy Cole Lending Institution Public
Joe Schneider Development Community Public
Clair Davis Floodplain Administrator City Staff
Linda Sterne Stormwater Public Involvement Officer City Staff
Joel McElhany Parks and Community Services Department City Staff
Jennifer Dyke Stormwater Planning City Staff
Maribel Martinez Office of Emergency Management City Staff
Eric Fladager Planning and Data Analytics City Staff

The Stakeholder Planning Group played a crucial role in making decisions regarding the selection of FMP
goals and hazards, developing mitigation goals and actions, and reviewing the document to provide
comments. The Stakeholder Planning Group held three formal meetings outside of the City’s Council
meetings and separate from the public meetings discussed in the next section to discuss the information

regarding each of the steps involved in the FMP. Stakeholder meeting notices were posted on the project
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website, and the meetings were open to the public if they chose to participate. Additional coordination
was performed with the Stakeholder Planning Group through email and phone to continue involvement

throughout the development of the plan.

Table 5 summarizes the Stakeholder Planning Group meeting dates and topics covered at each meeting.
A more detailed discussion of each meeting is included in this section, and all meeting minutes are

included in Appendix A.

Table 5: Stakeholder Planning Group Meeting Dates and Steps Discussed

Meeting Date Steps Discussed

Meeting #1 March 26, 2021 Step 1: Organize

Step 2: Involve the Public
Step 3: Coordinate

Step 6: Set goals

Meeting #2 May 21, 2021 Step 4: Assess the hazard
Step 5: Assess the problem

Step 7: Review possible activities
Step 8: Draft an Action Plan

Meeting #3 July 16, 2021 Step 8: Draft an action plan

Step 9: Adopt the plan

Step 10: Implement, evaluate, revise

Review Final Draft of FMP prior to
adoption

Stakeholder Planning Group Meeting #1 — March 26, 2021

The first Stakeholder Planning Group meeting focused on introducing the FMP and its purpose. Steps 1
through 3 and Step 6 of the FMP were discussed in detail. Mr. Clair Davis of the City gave a presentation
about the flooding history of Fort Worth, the NFIP, and the CRS. Many of the Stakeholder Planning Group
members shared their personal flooding experiences. He discussed the purpose of a floodplain
management plan and how it relates to the CRS and flood insurance. He also explained the role of the
Stakeholder Planning Group. An open discussion was then held by the Stakeholder Planning Group to

determine goals for the FMP. Some of the main points of this discussion are as follows:
e It is important to educate the public about flood risks, flood insurance, and what is not
covered on homeowner’s insurance.

e Floodplain development should consider future fully-developed conditions, not only existing
conditions.
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e Protect and use open property for ponds and parks, especially mapped floodplain areas.
e Social media should be used to gather ideas and comments from the rest of the public.

The timeline of the project and future meetings were also discussed. The identified next steps were to
hold a public meeting, review the hazard assessment profile for the City, and prepare for the next

Stakeholder Planning Group meeting.

Stakeholder Planning Group Meeting #2 — May 21, 2021

The second Stakeholder Planning Group meeting focused on reviewing Steps 4 through 8 of the FMP. Each
stakeholder was provided with a copy of the 2016 FMP for their review and input. The hazard assessment,
problem assessment, goals, and possible actions were discussed with the attending group members. The
group offered suggestions for improvements on each part of the plan, and the suggestions are
documented in the meeting minutes. The Stakeholder Planning Group also brainstormed and recorded
ideas for the mitigation actions for each of the six types of possible activities listed in the CRS Manual.
The meeting minutes, attendance sheet, and list of suggested mitigation activities are included in

Appendix A.

Stakeholder Planning Group Meeting #3 —July 16, 2021

The third Stakeholder Planning Group meeting focused on reviewing Steps 9 and 10 as well as the overall
draft of the plan. Each mitigation action in the plan along with the prioritization and cost was discussed
with the group. Members expressed concerns that the plan is focused more on stormwater rather than
the floodplain. It was mentioned that approximately 66% of the flood insurance claims are located outside
of the floodplain, and therefore, mitigation actions regarding stormwater are necessary to reduce flood
hazards within the community. The group offered additional suggestions regarding the mitigation plan

documented in the meeting minutes included in Appendix A. Attendees are also listed in Appendix A.

STEP 2. PUBLIC INVOLVEMENT

The City’s FMP update process allowed the opportunity for the public to be involved in the plan update.
The City provided several avenues of public outreach and education during the plan update. The City also

provided several opportunities throughout the update process for the public to submit comments.

10
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PUBLIC MEETINGS

The City held two public meetings during the update process that were dedicated to educating the public
about the FMP and receiving feedback from residents. These meetings were separate from the
Stakeholder Planning Group meetings and routine City Council meetings. Table 6 summarizes the dates
and discussion topics at each public meeting. Further descriptions can be found in the following

paragraphs, and meeting presentations are included Appendix A.

Table 6: Public Meetings

Meeting Date Steps Discussed

Public Meeting #1 June 14, 2021 Steps 1-3, 6
Public Meeting #2 June 21, 2021 Steps 4-10 and Review of Draft
Document

The first public meeting was held on Monday, June 14, 2021 at 6:30 p.m. virtually through Cisco Webex
to follow social distancing protocols during the COVID pandemic. The meeting was advertised via
Facebook, Twitter, and the City website. It was also posted on the City Hall weekly calendar of events and
an announcement was sent out to all of the neighborhood associations. Appendix A documents the City’s
efforts to inform the public about this meeting and encourage participation. In attendance were seven (7)
personnel from the City, and five (5) other attendees including residents, land owners, and business

owners.

The public meeting involved a presentation given by the floodplain administrator, Mr. Clair Davis. He
discussed an overview of Fort Worth’s flooding history, participation in the NFIP, and the CRS program.
He then discussed the purpose and process of developing a floodplain management plan. The full

presentation is included on the CD in Appendix F.

Time was given for the public to voice their concerns and provide input to the plan development process.
During the meeting, residents asked about plans for public engagement with citizens so they understand

flood risk and the importance of reporting flood issues.

The second public meeting was held virtually through Cisco Webex on June 21, 2021 at 6:30 p.m. This
meeting was advertised on Facebook, Twitter, the City’s calendar, the City’s website, and through the

neighborhood associations similar to the first meeting. The efforts to publicize this meeting can be found

11



Floodplain Management Plan

City of Fort Worth

in Appendix A. In attendance were six (6) City staff, and four (4) other attendees including residents and

landowners.

During this meeting, a brief review of the NFIP was given as well as the purpose of the FMP. The draft of
the plan was summarized followed by a detailed discussion of the Mitigation Action Plan in Step 8. The
attendees were then given the chance to make comments and ask questions. The residents voiced a

desire for more outreach to the public and students.

PUBLIC OUTREACH

Several additional public outreach projects were completed to provide residents a chance to voice their
concerns about flooding and provide suggestions on how to reduce flood risk in the City. Every resident
with the desire to participate has had ample opportunity to learn about flood prevention and protection
through the public meetings or public outreach projects. A total of five different outreach methods were
utilized to promote public participation in the plan, including the City website, City news article, online

guestionnaires, a direct mail newsletter, a social media campaign, and neighborhood email blasts.

City Website

The City created a website dedicated to the FMP to provide information and an avenue to receive
feedback and input from the community regarding the plan. A link to this website is listed on the City’s

Stormwater Management site and can be found at http://fortworthtexas.gov/stormwater/floodplain/.

The website describes the FMP process, lists upcoming meetings and allows for the download of

presentations and minutes from previous meetings, and draft documents for public review.

City News Article

The City of Fort Worth also posted an article on the City News website encouraging resident participation.

The article can be found at the following link:

http://fortworthtexas.gov/citynews/default.aspx?id=141876.

The article gave a brief summary of the FMP effort, its purpose, and a link to the previously mentioned
website as well as encouragement to attend a public meeting. City News is a weekly news update posted
on the City website which is monitored by the media and distributed by email to all subscribers, including

contacts for each of the citywide neighborhood associations.

12
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Online Questionnaire

Survey questions were also posted by the City’s Community Engagement team on “Nextdoor” page to
provide the public with another opportunity to voice their experiences with flooding and provide
suggestions for types of mitigation actions. The eight questions focused on gathering information about
known flood hazards and public opinion about flooding in Fort Worth, asked what types of flood mitigation
activities residents would support, and asked if the residents would support emergency services,
structural projects, and public information activities to reduce flood risk within the City. The responses to

these questions are found in Appendix A.

Direct Mail Newsletter

The City mailed an informational booklet entitled the Runoff Rundown to every resident with a Fort Worth
mailing address. The booklet includes information about flood insurance, property protection, floodplain
development requirements, flood safety, and other stormwater and floodplain topics. This booklet also
directs the public to the city website for additional information regarding flood risk reduction. Runoff
Rundown is intended to inform those who do not regularly visit the city website and those who do not
use the internet, such as elderly residents. A mention of the FMP and a public meeting announcement

was included in the August/September 2015 edition of the newsletter.

Social Media Campaign

The City conducted a social media campaign as an outreach project. Social media is a flexible and
inexpensive way to reach a wide audience in a timely manner. The FMP was initially promoted through
social media on the City’s Facebook and Twitter accounts. The public meetings for the 2021 update were
also advertised through the social media accounts. Documentation of the 2021 efforts are included in

Appendix A.

STEP 3. COORDINATION WITH OTHER AGENCIES

There is a possibility that neighboring communities already conducted studies which included portions of
local streams and stormwater infrastructure surrounding or within the Fort Worth city limits. These
studies would likely have existing data, plans, or reports that would assist the City with this FMP and

reduce the potential for duplicating flood protection efforts. There also may be flood protection activities
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considered or implemented by other agencies that could impact the City. In an effort to glean additional
information that could benefit the City, letters were sent to neighboring communities and local and
regional agencies giving them an opportunity to be involved in the planning process and to provide input
pertinent to the City’s 2016 FMP. A total of 29 letters were sent out to communities/agencies. The letter
is included in Appendix B. The people and organizations that received this letter of inquiry are listed in
Table B-1 of Appendix B. Responses from these agencies are also included in Appendix B. Additional letters

were not sent to communities or agencies as part of the 2021 updated plan.

STEP 4. HAZARD ASSESSMENT

This hazard assessment is composed of three parts: a discussion of past floods in the City, known flood
hazards, and an assessment of the less-frequent flood hazards. The past floods are described based on
historical records and recent events documented in the Flood Insurance Study (FIS) in conjunction with
data provided by the City. The known flood hazards were identified through various sources such as
studies, FEMA FIS data, and drainage complaints. Known flood hazards include flooding due to both
streams and undersized storm drain infrastructure. Less frequent flood hazards include the dams and

levees within the City.

In order to guide the hazard assessment process, a CRS Self-Assessment was completed for the City. Topics
and answers to questions in the CRS Self-Assessment provided content included within this hazard
assessment. The data from Tables 4.1, 4.2, and a large part of the GIS information on the exhibits found
in this report were formed while completing the CRS Self-Assessment. The results from the CRS Self-
Assessment can be found on the CD in Appendix E. In addition, a self-scoring evaluation was completed
using the scoring breakdown found in the CRS Manual. The self-scoring can be found in Table D-1 of

Appendix D.

DISCUSSION OF PAST FLOODS

The City has experienced a number of major flood events in its history. The following are brief descriptions
of past flood events that have affected the City. Many of these descriptions are taken from the FEMA FIS
for Tarrant County, TX (2009).

14
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Large floods occurred in the Bear Creek Watershed in 1935, 1942, 1949, 1957, 1962, 1964, and 1966
(Reference 39). Other lesser floods have occurred, such as those on May 7, 1969 and June 1961. However,
little definite information is available on them. The USGS has maintained a stream gaging station on Bear
Creek at State Highway 26 (Old Highway 121) since 1966. The historical flood information on Big Bear and
Little Bear Creeks was obtained from the Bear Creek floodplain information report published in 1971.
Significant floods occurred in the Little Bear Creek Watershed seven times during the period from 1935 to

1966. The most substantial flood in this period occurred in September 1964.

Large floods occurred in the Big Fossil Creek Watershed in September 1900, May 1908, April 1922,
September 1932, April 1942, May 1949, May 1957, October 1959, June 1961, September 1962, September
1964, March 1968, and October 1981. Heavy rains on April 26, 1958, resulted in flash flooding on Little
Fossil Creek and caused a death by drowning at a low water crossing. Another flood-related drowning
occurred on March 20, 1968 on Little Fossil Creek downstream of the City of Blue Mound, a small

independent city inside the borders of Fort Worth.

Historical flood information on Marine Creek began in 1907; however, no stage elevation data are
available. Large floods occurred on Marine Creek in 1908, April 1922, February 1938, April 1942, and 1957.
The largest known flood occurred in April 1942, with an estimated discharge of 22,300 cubic feet per

second (cfs).

Large floods are known to have occurred in April 1922 and May 1949 in the Mary’s Creek Watershed. No

estimate of the recurrence intervals of these floods is available.

Floodwaters from Calloway Branch caused damage to structures in October 1971, September 20, 1974,

and in October 1981.

The USGS has maintained a gaging station on Sycamore Creek at the upstream side of Interstate Route
35W since 1969. From this source and the Texas Department of Highways and Public Transportation

(TxDOT), it is known that major floods occurred in 1938, 1977, and 1979.

A search of the historical information indicates that large flows occurred on the West Fork Trinity River in
May 1866, May 1908, April 1922, June 1941, May 1949, May 1957, and November 1981. The May 1866
flood caused considerable damage along the Trinity River, but no specific data related to this flood are
available. The May 1908 flood produced a peak discharge of measured at 184,000 cfs in nearby Dallas

County. Based on present conditions, a flood of this magnitude would have a recurrence interval of
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approximately 500 years. No major floods have occurred on the Clear Fork of Trinity River in the Benbrook

area since Lake Benbrook was put into operation in 1952.

Figure 1: Fort Worth on May 17, 1949
Recent Flood Events

Generally, the major floods experienced in Fort Worth are produced by heavy rainfall from frontal type
storms which occur in the spring and summer months. Major flooding can be produced by the intense
rainfall usually associated with localized thunderstorms. These thunderstorms may occur at any time
during the year but are more prevalent in the spring and summer months. The topography of Fort Worth
combined with the frequency of severe thunderstorms results in frequent flash flood events especially on
small creeks and urban drainage systems. There have been 21 deaths in Fort Worth due to flash flooding
on roadways between 1986 and 2018. Fort Worth is also close enough to the Gulf of Mexico that it can
be affected by tropical storm systems on occasion. Some examples of this are Tropical Storm Hermine
(2010), Tropical Storm Bill (2015), and Hurricane Harvey (2017). These storms often have lesser intensities

but larger volumes of rainfall which can lead to river flooding.

16



Floodplain Management Plan

City of Fort Worth

Figure 2: Flooding on Western Ave — 1981

Figure 3: Flooding in Arlington Heights — 2004

Figure 4: Flooding in Seminary Hills — 2004

Figure 5: Flooding on Lubbock Ave - 2007
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Between 1993 and 2006, the National Weather Service reported 155 flash flood events in Tarrant County.
Minor flooding occurs frequently, especially during the spring and early summer. Recent significant events

include:

e June 2000 - Rains up to 11 inches fell in a few hours on the far west side of the Fort Worth causing
major damage to homes and streets.

e June 2004 - Significant flooding occurred in many other parts of the City following heavy rain.
Homes, businesses, the Fort Worth Zoo, and electric utilities were affected by the flooding.

e June 2007 - Heavy rains damaged or destroyed several homes in far north Fort Worth.

e May 2015 - Several consecutive nights of heavy rain resulted in the Trinity River flooding many
parts of the City. Heavy rain also overloaded and caused flooding in areas away from the rivers
and creeks. Over a two-day period, there were 55 reported high water incidents, including 34
roads overtopping.

e September 2018 - Rainfall totaling 11.03 inches broke the previous monthly record for September
setin 1932 (10.8 inches). Flash flooding was responsible for four deaths over 5 weeks, the majority
of which involved cars being swept off of the roads.

These historical and recent flood events assist the City in knowing where there are flood hazards and the

magnitude of damage a flood can cause. The next section describes known flood hazards within the City.

KNOWN FLOOD HAZARDS

The first step in mitigating flood concerns is knowing where those flood hazards exist, including the source,
depth, velocity, and warning times. Flooding is one of the most common hazards affecting communities
across the country. Flooding can impact areas ranging in size from small communities to large regions.
Regardless of whether a flood occurs over a period of minutes or days, floods have significant probability
of causing extensive property damage, disabling critical facilities, and threatening the safety of the public.
Known sources of flooding within the City include rivers, streams, lakes, and storm drain infrastructure.
Existing data, including FEMA Special Hazard Flood Zone areas, repetitive loss properties (RLP), drainage
complaints, and studies identifying flooding outside of the FEMA floodplain were used to assess the flood
hazard within the City. Exhibit 3 summarizes the known flood hazard areas on a map. The data in this map
are also recorded in ArcGIS format so the City can easily access and update the information associated

with the flood hazards.

Floodplains
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Common sources of flooding include water from streams overtopping roadways or stream banks and
backwater from streams reducing capacity of closed storm drain systems. Numerous streams and rivers
flow through the City and pose a flood risk to nearby infrastructure. Many of the 100-year and 500-year
floodplains are mapped on Federal Insurance Rate Map (FIRM) or studied by the City. The floodplains are
one way to identify locations of known flood hazards due to riverine flooding. This section includes a

discussion of the major streams through the City and their potential hazard to the City.

Major Streams

The West Fork of the Trinity River is conveyed from northwest to southeast through the center of the City.
All other streams in Fort Worth are tributaries of the West Fork of the Trinity River. Some of the major
tributaries are the Clear Fork of the Trinity River, Village Creek, Sycamore Creek, Mary’s Creek, Big Bear
Creek, and Big Fossil Creek. A complete list of streams can be found in the FEMA FIS for Tarrant County

which is included on the CD in Appendix E.

Flood Insurance Rate Maps

The first reference for known flood hazards is the Special Flood Hazard Areas (SFHA) as identified by the
FEMA FIRM. The SFHA shows the potential extents of the flood during a 100-year and 500-year storm
event. Exhibit 3 shows the 100-year and 500-year FEMA floodplains within the Fort Worth city limits.
Depths of flooding and velocities within the channel can be found in the FEMA FIS, and warning times vary

for riverine flooding.

Structures in the Floodplain

The 100-year FEMA floodplain covers almost 50 square miles of land within the 350 square mile City. This

area represents approximately 14% of the City within the 100-year FEMA floodplain. The 500-year flood
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covers approximately 73 square miles, or approximately 21% of Fort Worth’s land area. FNI performed a
GIS analysis of the existing structures within the SFHA. Planimetric data representing building footprints
was intersected with the 1% SFHA (100-year floodplain) to identify the current number of buildings within
the floodplain. Pre-FIRM or Post-FIRM refers to buildings constructed before 1980 or after 1980,
respectively. Building age was identified by cross referencing the building footprint to parcel information
from the Tarrant Appraisal District. Appraisal information, however, was not available for all properties.
For areas without appraisal information, assumptions for the date of construction were made based on
the surrounding areas where data are available. Table 7 summarizes the specific data concerning

buildings located within the 100-year FEMA floodplain.

Table 7: Summary of Structures within the 100 Year FEMA Floodplain

Type of Building Total Pre-FIRM | Post-FIRM
All Buildings 5693 4086 1607
Single Family Homes 3615 2725 890
Mobile Homes 258 144 114
Multi-Family Buildings 722 461 261
Non-Residential Buildings 1098 756 342

Open Channel Studies

An additional reference for identifying riverine flooding hazard includes the 15 open channel studies the
City has completed and the 20 open channel studies in progress. The name of each open channel study
and a brief description for each completed and ongoing study can be found in Appendix C, Tables C-3 and
C-4, respectively. Water surface elevations and velocities along each studied reach can be found in each
of the studies available at the City. These studies were conducted to identify not only the existing
conditions floodplains, but also floodplains assuming fully developed land use conditions. The studies
assisted the city in developing a list of stormwater capital improvement project needs for the City. Six of
these studies are completely or mostly located outside of the FEMA 100-year floodplain. Riverine flooding
can occur due to flash floods, which leaves minimal warning times for nearby residents or people at risk
within the mapped and unmapped floodplain areas. A further discussion on the City’s warning system is

included in this section starting on page 21.

Riverine Flooding caused by Reservoir Releases

Riverine flooding can also be impacted by releases from lakes upstream from Fort Worth. Eagle Mountain

Lake and Benbrook Lake are controlled reservoirs, and Lake Worth is uncontrolled. Water released from
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the controlled lakes can cause flooding along the receiving streams even during dry weather. Depths and
velocities vary based on the amount of water released. The controlled lakes allow warning times up to 24

hours in advance to warn residents based on water release projections.

Properties surrounding and downstream of Lake Worth are subject to flooding with possibly less warning
time than the other two lakes because it is uncontrolled. The uncontrolled release rates also limit the
ability of the City to minimize impacts downstream. Release rates from other upstream lakes such as Eagle
Mountain Lake and Bridgeport Lake will also affect the flooding depths and flow rates of Lake Worth. Lake
Worth shows approximately 290 homes located within the 100-year FEMA flood pool. The depth of
flooding surrounding Lake Wake Worth ranges from 1-6 feet. Velocities are assumed to be relatively low
as rising water is controlled by the spillway elevation and release rates from the lake. Warning times for
high water at Lake Worth vary based on lake levels, storm intensity and volume of runoff. If the lake is
full, then the City can warn residents of potential spillway overtopping at future events, but flash flooding

may cause minimal warning times.

Repetitive Loss Areas

Repetitive Loss Areas (RLAs) also assist the City in identifying known flood hazards inside and outside of
the existing FEMA floodplains. There are 26 RLAs identified in the City of Fort Worth. A RLA is a portion of
a community that includes repetitive loss properties and nearby properties that may be subject to similar
flooding conditions. Each of these areas has at least one repetitive loss property. Two of the RLAs have
been mitigated with infrastructure improvements. One of these mitigated areas is a neighborhood along
Hulen Street just north of Willow Lake. The other mitigated area is neighborhood on the southern end of
Warner Road just on the east side of the Fort Worth Zoo. Table 8 shows data relating RLAs to the 100-
year floodplain. Within the city limits of Fort Worth, there are 44 repetitive loss properties, including six
severe repetitive loss properties. A Repetitive Loss Property is any insurable building for which two or
more claims of more than $1,000 were paid by the NFIP within any rolling ten-year period, since 1978. A
severe repetitive loss property is a property that received four or more claim payments of at least $5,000
or has received two or more claim payments where the total of the payments exceeds the total property

value. Exhibit 3 in Appendix A shows the locations of the repetitive loss properties and areas.
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Table 8: Repetitive Loss Area Summary
Repetitive Loss Properties (RLP) 44
RLP in 100-year floodplain 11
Severe Repetitive Loss Properties 6
Mitigated Repetitive Loss Properties 2
Repetitive Loss Areas (RLA) 26
Number of RLA in 100-year floodplain 14
Number of buildings in RLA 1081
Number of buildings in RLA and 100-year floodplain 772
Number of buildings in RLA but not 100-year floodplain 309

The statistics in Table 8 show that 75% (33 of 44) of the repetitive loss properties and 46% (12 of 26) of
RLAs are outside of the 100-year floodplain. Theoretically, this means that a large portion of the flooding

hazard is due to inadequate storm drain infrastructure, including undersized systems and small channels.

Two of the severe repetitive loss properties are in the Lake Worth 100-year flood pool; however, based
on City input, these homes likely flood due to local drainage issues rather than the rising lake levels. The
other four properties are located outside of the 100-year floodplain including three homes adjacent to
each other in the vicinity of Texas Christian University and one home near Edgecliff Village. The location
of these properties outside of the floodplain is further evidence of inadequate storm drain infrastructure

creating flood hazard.

A Repetitive Loss Area Analysis (RLAA) was developed for each RLA identified in the City. This analysis
activity provided the City with more detailed mitigation actions for each particular area. The RLAA and

supporting documentation can be found in Appendix D.

Drainage Complaints and Storm Drain Studies

The City maintains a drainage complaint database (Storm Events GIS layer) and uses stormwater
infrastructure and channel studies to identify known flood hazards. Residents report drainage complaints
due to storm events using the stormwater assistance phone number available on the Stormwater
Management webpage. The City keeps a record of these complaints within the “storm events” layer of
their GIS data. Out of the recent (2009-2015) drainage complaints reported by police, fire department,
and residents, 81% of these are located outside the FEMA floodplain and RLAs, as shown in Table 9. Most
of these reported complaints include either vehicle damage due to flooding, home/property damage due

to flooding, or flood waters overtopping roads. It was reported that several clogged storm drains also
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resulted in flood hazards during storm events. The locations of each of these reported areas are shown

in Exhibit 3.
Table 9: Drainage Complaint Summary (May 2009-May 2015)
Location Number @ Percentage
Inside 100-year Floodplain 105 18%
Inside Repetitive Loss Areas 10 2%
Outside Repetitive Loss Areas and 100-year Floodplain 461 80%
Total 571 100%

The source of flooding for the drainage complaints within the 100-year FEMA floodplain can be assumed
to be riverine flooding, and the primary source for flooding outside the floodplain is assumed to be due
to inadequate storm drain infrastructure. The statistics in Table 9 support the earlier observation from
Table 8 that the source of many of the City’s flooding problems is inadequate storm drain infrastructure
outside the FEMA floodplain. These drainage complaints also assist the City in identifying areas in need of

further investigation and studies.

In recent years, the City has conducted 10 storm drain or channel improvement studies in areas that have
experienced flooding. There are 8 additional studies in progress. The name and a short description of each
completed and ongoing study can be found in Appendix Cin Tables C-5 and C-6 respectively. These studies
are intended to identify the needed improvements to provide flood protection and to prioritize the Capital

Improvement Plan.

In addition to the storm drain and open channel improvement studies, the City has completed 142 capital
improvement projects related to stormwater between 2006 and 2015. A complete list of these projects

with a brief description can be found Table C-7 in Appendix C.

Depths and velocities of flooding based on the drainage complaints in the storm events layer are unknown
unless located within a studied area. The existing studies discuss the depths and velocities of flooding and
can be found at the City by request. Flash flooding occurs in these areas because the storm drain systems
cannot handle heavy rainfall in short time periods. Warning times during these storms is very minimal

(less than 5 minutes), depending on rain forecasts.
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Flood Warning System

Warning residents prior to a flood hazard is an important part of public safety during a storm event. The
City monitors stream stage and precipitation depths at 53 locations near low water crossings. The stream
gages trigger flashing warning signs to warn motorists of high water. These warning signs start flashing
when triggered by flood waters reaching a pre-determined threshold. When flood waters reach this same
threshold, the City is alerted and the public works crews begin deploying barricades at these locations
where the roadway is likely to overtop. The locations of each of the Advance Warning System (AWS)
gauges can be found in Exhibit 4. The flood warning system also includes five lake level monitors and two

weather station sites.

The warning time for riverine flooding hazards can be sufficient in the case of controlled lake releases and
depending on lake levels. Fort Worth’s stream and lake monitors provide detailed information to know
when to warn residents. However, there is little to no warning time of flash flooding along creeks and in

the areas with inadequate storm drain infrastructure.

An extensive Flood Warning System Study was conducted in 2014 by AECOM for the City of Fort Worth.
For further detail about the Fort Worth Flood warning system, see “Flood Warning System Study” on the
CD in Appendix E.

Less-Frequent Flood Hazards
Inventory of Levees

Fort Worth has 22.1 miles of levees. The levees are designed to protect the city against a standard project
flood event. All of the levees in Fort Worth have gravity outlets with no pump stations. Most of the levees
are located along the West Fork and Clear Fork of the Trinity River in the west and central areas of the
City within the Fort Worth Floodway. The Fort Worth Floodway is a federal project designation approved
by Congress in 1945. This project in conjunction with Benbrook Reservoir was designed to provide the
leveed areas of Fort Worth with reliable protection against high water levels in the West and Clear Forks
of the Trinity River. The project involved channel improvements, construction and strengthening of
levees, road relocations, sodding and seeding embankments, installation and modification of drainage
structures, and modification of highway and railway bridges. The Fort Worth Floodway project was
constructed between 1950 and 1970. There is also a section of levees along the Clear Fork of the Trinity

River in the southwest area of the City. The locations of all the levees and dams in the City can be seen in
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Exhibit 5. The areas of the City protected by levees are also shown in Exhibit 6. The levees are maintained
by the Tarrant Regional Water District. Specific procedures for the operation and maintenance of the Fort
Worth Floodway System is included in the Fort Worth Floodway Operations and Maintenance Manual

found in the CD in Appendix E.

According to Fort Worth’s Hazard Mitigation Action Plan a levee failure occurred in 1949 near 12th Street
that exacerbated the effects of a flood on the Clear Fork of the Trinity River and had backed up the channel
of the West Fork. It is very unlikely that the City will experience another levee failure based on the routine
maintenance the levees receive by Tarrant Regional Water District. However, if there were a levee failure
in the future, Table 10 shows the area in acres and number of buildings potentially affected and the names
of specific areas most prone to damage. It also shows areas that would be susceptible to flood risk if the
levees were not in place, or areas at risk of flooding if Fort Worth experiences a storm that exceeded the

design criteria for the levees.

Table 10: Areas and Buildings Protected by Levees

Areas Protected Area (Ac)

Buildings Buildings
Streets to the west of Meandering Road

Residential Non-Residential

West Fork 1 and north of TX 183 87 231 0
Burton Hills

West Fork 2 Skyacres/Pecan Drive 567 496 2

West Fork 3 Riverbend Neighborhood 18 17 0
Streets to the east of Isbell Road and

West Fork 4 259 847 9

north of White Settlement Road

West Fork 5 Crestwood Neighborhood 140 239 0

Montgomery Plaza
7th Street, between University Dr. and

WF/CF Clear Fork 591 188 297
Confluence White Settlement Road between
University Dr. and Clear Fork
West Fork 6 Main Street, between North Side Dr and 360 29 145
West Fork
Greenway Neighborhood
West Fork 7 Rock Island Neighborhood 493 185 63
Total 2515 2225 516

The areas protected by levees seen in Exhibit 6 were delineated by comparing City of Fort Worth 2-foot
contours to the base flood elevations on the upstream end of each levee section. Land use data from

NCTCOG was then clipped to these areas to identify residential and non-residential areas. The last step
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included clipping building footprints to the residential and non-residential areas protected by levees. The
building footprints were compared with Bing Maps visual imagery and the insignificant footprints (sheds,
garages, docks, etc) were deleted. The total number of building footprints was then counted and recorded
in Table 10. It should be noted that this data does not including land or buildings protected by the levee
along the Clear Fork of the Trinity River. The land behind this levee appears to be higher than the base

flood elevations based on the City contours.

Inventory of Dams

There are 51 dams within the Fort Worth city limits. There are several other dams nearby such as Eagle
Mountain Lake, Benbrook Lake, and Lake Bridgeport that would impact areas of Fort Worth if they were
breached. Exhibit 5 in shows the location of each dam. The City owns and operates nine of these dams
listed in Table 11. Detailed information on the dams owned by the City can be found in the “Citywide Dam

Safety Assessment” in Appendix E.

Table 11: Dams Owned and Operated by City of Fort Worth
Lake Como Dam

Luther Lake Dam

Lake Worth Dam

Fosdic Lake Dam

Willow Creek Lake Dam

North Side Drive Dam Number 3
French Lake Dam

Greenbriar Dam
Walnut Lake Dam

O N[N W|N|-

The other dams not listed in Table 11 are owned by private landowners, private companies, or Tarrant
Regional Water District. In 2011, the City conducted a dam safety assessment for seven out of these nine
dams. For more detail, please refer to Fort Worth’s “Citywide Dam Safety Assessment” on the CD in

Appendix E. Dams are also regularly inspected by Stormwater Maintenance Engineering.

The State of Texas has identified 11 dams in Fort Worth as high hazard dams. Completion of inundation
studies for all high hazard dams in the county will determine the extent of the hazard. Table 12 shows the

11 high hazard dams and what areas would be most affected should a dam breach occur.
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Name
Bal Lake Dam

Table 12: High Hazard Dams

Owner
Jearl Walker

Potentially Affected Areas
¢ Ridglea Hills Neighborhood

Cement Creek Dam

Tarrant Regional
Water District

¢ Union Pacific and Burlington Northern
¢ Industrial Area between NE 38th

¢ Diamond Hill — Jarvis Neighborhood

¢ Long Avenue Railway underpass

Eagle Mountain Lake Dam

Tarrant Regional
Water District

* Homes and businesses around

e River Oaks Water Treatment

¢ Lakeland Neighborhood

¢ North Lake Worth Neighborhood
e Camp Carter Boy Scout Camp

¢ Riverbend Neighborhood

¢ Rockwood Golf Municipal Course
¢ Crestwood Neighborhood

Echo Lake Dam

Tarrant County

¢ Morningside Neighborhood

¢ Glencrest Neighborhood

¢ Rolling Hills Neighborhood

* Berryhill/Mason Heights Neighborhood

Lake Como Dam

City of Fort Worth

e Como neighborhood

¢ Sunset Heights South Neighborhood
e Vickery Blvd.

¢ Union Pacific Railway

Lake Worth Dam

City of Fort Worth

e Camp Carter Boy Scout Camp

* River Oaks Water Treatment

¢ Rockwood Golf Municipal Course
¢ Crestwood Neighborhood

e Gateway Park

Luther Lake Dam

City of Fort Worth

e Ridglea Hills Neighborhood
e River Hollow Neighborhood
e Vickery Blvd.

¢ Union Pacific Railway

Marine Creek Dam

Tarrant Regional
Water District

e Loop 820

e Sansom Park

* Marine Park

¢ Northside Neighborhood

¢ Belmont Terrace Neighborhood

Ridglea Country Club
Estates Dam

James Buckley

e Ridglea Country Club Estates

¢ White Lake Private School

White Lake Dam 2::22' Catholic  High ¢ White Lake Hills Neighborhood
¢ Woodhaven Neighborhood
Willow Creek Lake Dam City of Fort Worth * Foster Park Neighborhood

o Westcliff West Neighborhood
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STEP 5. PROBLEM ASSESSMENT

The hazard assessment identified flooding sources such as riverine overtopping and storm drain
deficiencies. Based on the assessment of SFHA and recent stormwater studies within the City, Fort Worth
has a high vulnerability to flooding from these sources. There are also dams and levees within the City
that could be a potential risk if any were to fail. There has never been a recorded dam failure in Fort
Worth, and the levees have been significantly strengthened since the breach in 1949; therefore, Fort
Worth has a low vulnerability to dam and levee failure. The problem assessment quantifies and assesses
the potential damage and risk due to the known flood hazards identified in Step 4 using HAZUS software

and GIS capabilities.

HAZUS SUMMARY

HAZUS-MH 2.2 software was used to estimate potential losses from a hypothetical 100-year flood event
in Fort Worth. The software was used to determine flood impacts to life safety and public health, critical
facilities and infrastructure, the community’s economy and major employers, and the number and types

of buildings affected by the FEMA 100-year floodplain.

The first step in the HAZUS analysis was to create a depth grid. This depth grid was a 10-foot digital
elevation model (DEM) from LIDAR data and served as the base surface for the City. The base flood
elevations (BFE) from the FEMA floodplain layer were compared to the DEM to determine water surface
elevations (WSEL) for a 100-year flood. Raster datasets were created to represent the ground and the
WSELs. The ground was then subtracted from the WSELs in order to obtain the depth grid representing
depths of flooding due to the 100-year FEMA floodplain.

HAZUS has a comprehensive set of stock data with location and cost estimation formulas for buildings,
utility infrastructure, transportation infrastructure, etc. However, HAZUS analysis is more accurate if local
data is added to the stock data. A list of critical facilities was added using the Comprehensive Data
Management System (CDMS) tool distributed by FEMA to update information in HAZUS. Tables from the
stock data were extracted, and the local data was manipulated to match the same format as the stock
data. The local data was then uploaded into HAZUS. Table 13 shows a summary of the local input that was

affected during the HAZUS flood analysis. Exhibit 7 also shows a summary of the input.
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Table 13: Summary of Local Data Input into HAZUS
Records
D
Category ataset Affected
Waste Water
Utility Syst 8
Hity Systems Facilities
Transportation Systems Railway Facilities 1
Transportation Systems Bus Facilities 1
Transportation Systems Airport Facilities 1
High Potential Loss Facilities Military 3
Essential Facilities School Facilities 91
Essential Facilities PoI|ce.S.t.at|on 19
Facilities
Essential Facilities Medlc.:a?I.Care 14
Facilities
Essential Facilities Fire Station Facilities 12
Emergency
Essential Facilities Operations 24
Centers Facilities

After adding the local data, HAZUS was executed and the results were analyzed. Much of the data in this
problem assessment came from a HAZUS analysis, including Tables 13, 14, and 16. It is important to realize
that HAZUS evaluates data by census block and tract. Some of these blocks and tracts overlap into
neighboring communities. This explains why some of the following tables include buildings outside of the
Fort Worth city limits. The data from HAZUS should be viewed as high-level estimates. The data in Tables
13, 14, and 16 are estimates calculated by generalized HAZUS algorithms for each type of building. Several
years of data collection concerning what items are kept in each building as well as the building materials

would be necessary for a more accurate estimate.

LIFE SAFETY AND PUBLIC HEALTH

Flood hazards can have an impact on life safety and public health. Life safety is of primary concern to the
City when determining flood risk. Roadway overtopping from creek crossings as well as roadway flooding
can create hazards for drivers and potential loss of life if caught in deep water or shallow water with high
velocities. Rising water from streams and storm drains can also create dangerous situations for the
population. Public outreach and education of the dangers of high water as well as effective warning

systems are paramount to protecting individuals.

Based on the HAZUS analysis, Table 14 shows an estimate of how many people would be displaced from

homes and, of those people, how many would seek shelter from public facilities. Not everyone displaced
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will seek shelter from public facilities. HAZUS estimates the number of displaced people seeking shelter
based on income and age and assumes only a portion of the population that is displaced would need
shelter.

Table 14: Shelter Needs
Number of Displaced People 26,382

Number of People Needing Short Term Shelter 21,186

Flooded areas and buildings can also create a risk to public health including mold that can form when
buildings remain damp for an extended period of time. Black mold can especially create health hazards
sometimes leading to hospitalization. Wet areas can also attract unwanted wildlife, such as snakes, that
can be potentially harmful to humans. This is why it is important that the City provide shelter for displaced
residents. Residents should have access to shelter so they do not have to stay in their flooded property.
According to the estimate in Table 13, the City should be prepared to shelter about 22,000 people if a
100-year flood event should occur throughout the City. In 2005, during Hurricanes Katrina and Rita, Fort
Worth processed approximately 35,000 people over a six week period to temporary shelters and
apartment complexes. The City aims to shelter approximately 3,000-4,000 people in designated facilities
at any given time and move them to temporary homes as soon as possible. If a large storm event occurred
in Fort Worth, the Emergency Management Office (EMO) and the City would coordinate with neighboring

communities to shelter displaced people as well.

CRITICAL FACILITIES AND INFRASTRUCTURE

The City developed an inventory of its critical facilities as part of their Hazard Mitigation Action Plan.
Critical facilities include fire stations, police stations, medical buildings, schools, and other important
buildings. A full list of these facilities is included on the CD in Appendix E. These facilities were analyzed
along with the facilities identified with the general building stock from HAZUS to determine if they are

vulnerable to flooding and the potential damage that may be expected should a 100-year flood occur.

HAZUS predicts that 22 critical facilities would be affected by a 100-year flood event. However, upon
further inspection with GIS and aerial imagery, the list was narrowed to the 11 facilities shown in Table
15. Some of the facilities removed from the list were somewhat close to the floodplain, so HAZUS
considers them damaged because the floodplain intersects the same parcel as the building. Other
buildings were removed from the list simply because they were geocoded incorrectly in the HAZUS stock
data. One other building which was removed from the list was a duplicate of the Fort Worth Police Training

Division. Table 15 shows the type of facility, the predicted percent building and content damage, and a
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prediction of days before the facility would be 100% functional again. HAZUS assumes that when the flood
depth of a building reaches half a foot, the building must be evacuated and rendered non-functional. The
building damage, content damage, and days before 100% functionality are determined as a function of
the flooding depth. This data could be used by the City to make emergency plans regarding where
displaced students could attend school while waiting for their own school to be renovated or
reconstructed. This information could also be used similarly to make contingency plans for the other

damaged facilities.

Table 15: Affected Critical Facilities

Days before
100%

Functional

Building Content
Damage Damage

Building Type Functional

seminary Hills Park School No 9.28% | 65.11% 630
Elementary

Woodway Elementary School No 8.99% | 52.89% 480
Dunbar Middle School No 5.49% | 29.72% 480
Ziztd:;iworth Montessori School No 6.71% | 36.38% 480
Metro Opportunity School No 9.47% | 65.88% 630
The White Lake School School Yes 1.14% 6.17% 480
Treetops School school No 7.68% | 43.14% 480
International

Cowtown Coliseum Err&t—:(;rngteer;cy No 33.02% 100% 720
North Tarrant County Fire Fire Station No 10.94% | 36.94% 480
Department

Fort Worth Fire Station 20 Fire Station No 6.81% 7.78% 480
E?Jits?’;/r?rth Police Training Police No 11.80% | 51.54% 480

Possible damage to roads leading to critical facilities are also of concern. Limited access to hospitals, fire
stations and police stations can potentially be life threatening. Mold and other damage resulting from
flooding can also impact these facilities financially and close them for extended periods of time placing a

larger burden on other nearby facilities.

Damage to utilities, including electrical, potable water, and sewer could displace residents and create a
financial burden on the City to repair the damaged facilities. Losing electrical power and water during the

summer months could also increase the possibility of heat related illnesses for the elderly and infants.
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COMMUNITY ECONOMY AND MAJOR EMPLOYERS

After matching employers from NCTCOG data to the 100-year floodplain, 10 employers were found to be
located within the floodplain. Only 5 out of these 10 employers have floodplain insurance. Table 16
summarizes information concerning each of these employers, including the number of employees at the

business. The names of these companies will remain anonymous in this report for privacy.

Table 16: Major Employers in the 100-year Floodplain

Sector ‘ Employers Employees
Manufacturing 3 352
Wholesale Trade 1 229
Retail Trade 1 240
Transportation/Warehousing 1 400
Professional/Scientific/Technical 1 100
Administrative/Waste Management 2 449
Accommodation/Food 1 127
Total 10 1,897

Based on Table 16, if a 100-year flood event occurred throughout the City, about 1,900 people would be
unemployed. This number would most likely be higher because this analysis only considers some of the

larger employers while several other small companies may also be impacted.

The HAZUS program has the ability to estimate the total economic loss for different flooding scenarios.
HAZUS breaks down the results into two categories: direct building losses and business interruption
losses. According to HAZUS, the direct building losses are the estimated costs to repair or replace the
damage caused to the building and its contents, and the building interruption losses are the losses
associated with inability to operate a business because of the damage sustained during the flood. Table
17 shows the estimated losses for the buildings of Fort Worth due to both building damage and

interruption of business. Exhibit 8 shows estimated economic losses in different regions of Fort Worth.
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Table 17: Financial Building Losses
S G E] Commercial Industrial Others Total
Building Loss
Building $532,250,000 | $127,820,000 $59,370,000 $12,060,000 $731,500,000
Content $345,160,000 | $295,130,000 | $140,590,000 $43,120,000 $824,000,000
Inventory SO $8,220,000 $19,970,000 $300,000 $28,490,000
Subtotal $877,410,000 | $431,170,000 | $219,930,000 $55,470,000 | $1,583,980,000
Business Interruption

Income $20,000 $1,220,000 $10,000 $50,000 $1,300,000
Relocation $650,000 $280,000 $10,000 $30,000 $970,000
Rental

Income $160,000 $190,000 SO $10,000 $360,000
Wage $50,000 $1,270,000 $10,000 $1,470,000 $2,810,000
Subtotal $890,000 $2,970,000 $20,000 $1,570,000 $5,440,000
Total $878,300,000 | $434,140,000 | $219,950,000 $57,040,000 | $1,589,420,000

The HAZUS analysis indicates that flood damages could exceed $1.5 billion should a 100-year flood event
occur. This is assuming that 100-year flood conditions were affecting the entire City at the same time.
Since Fort Worth has a large land area, it is not likely the entire City would simultaneously experience 100-
year flood conditions. It is important to remember that the HAZUS analysis is a high level estimate and

should be treated accordingly.

HISTORICAL DAMAGE TO BUILDINGS

The NFIP began in 1978, and Fort Worth joined the program in 1980. Since then, there has been at least
one paid flood insurance claim in Fort Worth every year except for 1984 and 2011. Figure 2 shows the
number of flood insurance claims (paid and unpaid) in each year since 1978. Figure 3 shows the dollar
amount paid out in flood insurance claims in each year since 1978. Table C-8 in Appendix C is a detailed

table of the data in Figures 2 and 3.
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As of June 2015, there are 2,411 active flood insurance policies in Fort Worth. Most of these are policies
for single family homes. Table 18 summarizes the claims paid since 1978 and the dollar amount paid for
different types of buildings.

Table 18: Insurance Information by Type of Building

Policies Paid Claims Paid Losses

Single Family 1,942 304 $3,215,674
2-4 Family 31 41 $324,451
Other Residential 182 5 $18,638
Non Residential 256 36 $516,519
Total 2,411 386 $4,075,282

As mentioned before, the City joined the NFIP in 1980. Pre-FIRM refers to buildings constructed in or
before 1980 while Post-FIRM refers to buildings constructed after 1980. Table 19 shows that most paid
claims have been on Pre-FIRM structures, which means that the Fort Worth’s ordinances and policies
concerning building in the floodplain have been effective.

Table 19: Pre-FIRM/Post-FIRM Insurance Data

Paid Claims Paid Losses

Pre-FIRM 323 $3,414,216
Post-FIRM 38 $553,400

More than half of the paid insurance claims have been for properties outside of the 100-year floodplain
as shown in Table 20. The data from Table 20 resulted from a GIS analysis. The results vary slightly from
the data above in Figure 2 and Tables 17 and 18 because they count the properties that have received
claims, not the total number of claims (i.e. some properties have had multiple claims at the same address).
Table 20 is further evidence that inadequate storm drain infrastructure is a larger issue than riverine
flooding in Fort Worth. The location of each policy and claim can be seen in Exhibit 9.

Table 20: Location of Insurance Claims

Fort Worth Flood Insurance Claims (1978-2015)

Within 100-year Floodplain 116 | 34%
Outside Floodplain 221 | 66%
Within Repetitive Loss Areas 58| 17%
RLA and 100-year Floodplain 23 7%
Outside Floodplain and RLA 186 | 55%
Total Number of Properties that

have Received Claim Payments 337 | 100%
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There are 2,288 active insurance policies currently in Fort Worth. Using this information, and the data
above in Tables 7 and 8, an estimation of insured buildings in the 100-year floodplain and RLAs can be

found in Tables 21 and 22 respectively.

Table 21: Insurance Policies in the 100-year Floodplain

Insured Uninsured Total
Al buildings 986 17% 4707 83% 5693
Single Family 715 20% 2900 80% 3615
Mobile Home 1 0% 257 100% 258
Multi-Family 105 15% 617 85% 722
:::;;Iential 165 15% 933 85% 1098

Table 22: Insurance Policies in Repetitive Loss Areas
Total Insured

Buildings In RLA 1081 199 | 18%

Flood insurance policies were also compared to properties within the floodplain to determine the value
of insured and uninsured property within the floodplain. Building improvement values from the Tarrant

Appraisal District were used to develop the total property value at risk. The results are shown in Table 23.

Table 23: Property at Risk in the Floodplain by Dollar Value

Residential Non-Residential Total
Insured $228M $112Mm $340M
Uninsured $695M $456M $1.15B
Total $923M $568M $1.5B

Tables 20 and 21 show there are many people at risk for flooding that do not have insurance. There are
also 909 properties with flood insurance policies that are not located within the repetitive loss areas or
the 100-year floodplain. This could be because these property owners have experienced flooding caused

by inadequate storm drain systems.

City owned buildings within the floodplain were also reviewed. There are 63 buildings in the 100-year
floodplain, not including foreclosed homes, where the property ownership is recorded as City of Fort
Worth. Of these, only 35 have current flood insurance policies. However, it is not clear without further
investigation whether the remaining are actually insurable structures as several were located within parks

and could be concession facilities or restrooms. It is also not clear whether they are all owned by the City.
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In some cases the land could be owned by the City but under a lease to the building owner. Finally, the
policy information does not have a policy holder name. In general, the City is considered to be self-insured
and may not hold insurance policies on structures. In light of this analysis, it is recommended to perform

a detailed review on flood insurance for City-owned properties.

STEP 6. GOALS

The City seeks to reduce and avoid long-term vulnerabilities of identified flood hazards within the City
through mitigation actions developed in this plan. Developing specific goals for the plan provides future
context for review of all floodplain management plans and preserves consistency with other non-flood
related community goals, such as the 2015 City Hazard Mitigation Action Plan (HazMAP). The Stakeholder
Planning Group reviewed the following City goals as identified in the City of Fort Worth Comprehensive

Plan:

1. Make Fort Worth the nation’s safest major city.
2. Improve mobility and air quality.
3. Create and maintain a clean, attractive city.

4. Strengthen the economic base, develop the future workforce, and create quality job
opportunities.

5. Promote orderly and sustainable development.

The Stakeholder Planning Group also reviewed the mission and vision of the Stormwater Management
Division to assist in guiding goals for the FMP. The Stormwater department is primarily responsible for

flood risk reduction, so it is beneficial to incorporate their vision in the FMP goals.
Mission: To protect people and property from harmful stormwater runoff.

Vision: To be commonly recognized as an exceptionally effective and progressive
municipal stormwater management program.

The goals for the FMP were then finalized with the Stakeholder planning group and align with the City’s
goals and Stormwater Management Department as summarized in Table 24. The mitigation strategies

discussed in the following sections were crafted to achieve these goals.
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FMP Goals Linkages to City Goals

Table 24: FMP Goals

Protect the health and safety of the public Links to City goal 1, 5

Facilitate sustainable growth Links to City goals 4,5

Educate the public about flood risk, mitigation, and safety

in Fort Worth Links to City goal 1

Reduce the adverse effects of flood events Links to City goals 1, 2, 3,4, 5

1
2
3.
4
5

Develop mitigation actions to address potential regulatory

. . . . . Links to City goals 5
issues and provide regional solutions to flood issues Ve

STEP 7. POSSIBLE ACTIVITIES

There are multiple methods to provide mitigation for flooding. Some may be more effective or feasible

based on a number of factors such as cost, benefits, and availability of resources. This section evaluates

the possible activities to determine if they are appropriate actions for the City. These activities are listed

below and evaluated in more detail:

5.

6.

Preventative activities
Property protection

Natural Resource Protection
Emergency services
Structural projects

Public information

These activities were discussed with the Stakeholder Planning Group and also presented to the public for

input and comments on preference of types of activities at the first public meeting. The survey was

described in Step 2 and included in the Appendix. Those comments and survey results were included in

the considerations of each type of activity. The City of Fort Worth Stormwater Division met together on

August 17, 2015 and discussed which mitigation activities are currently being implemented and which

mitigation activities could potentially be implemented in the future. A full list of these mitigation activities

is shown in Table C-9 in appendix C. This input assisted in shaping Steps 7 and 8 of the planning process.
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PREVENTATIVE ACTIVITIES

Preventative activities generally include the regulation of development through planning and land
acquisition. Table 25 lists a summary of existing ordinances and regulations that the City has adopted to

prevent flooding within the floodplain.

Table 25: Existing Floodplain and Stormwater
Ordinances and Regulations

Regulation or Ordinance Name

Floodplain Provisions Ordinance

Zoning Ordinance

Comprehensive Plan

International Building Codes

Integrated Stormwater Management
Criteria Manual

Grading Ordinance

Subdivision Ordinance

The current floodplain regulations include higher standards than the minimum required NFIP regulations.
These regulations are listed in the Zoning Ordinance, Floodplain Provisions Ordinance, and in the
International Building Codes. For instance, Chapter 7, Division 4, § 7-350 of the Fort Worth Code of
Ordinances states that developing in floodplain designated areas is prohibited unless a technical
evaluation completed by a licensed professional engineer shows that there is no increase in flood levels
as a result of the development. Section 3.7 of the Local Provisions of the Floodplain Provisions Ordinance
also states that the minimum finished floor elevation for lots is 2-feet above the 100-year ultimate water
surface elevation. This section also stipulates easement dedication for the ultimate 100-year floodplain

and for natural creeks.

The integrated Storm Water Management (iSWM) Criteria Manual for Site Development and Construction
provides guidance for development and capital improvement projects relating to stormwater impacts.
The manual stipulates that any new or substantial construction for redevelopment must meet current
criteria and that the development cannot cause adverse impacts downstream of the site. In other words,
the developer must show that the proposed site does not increase discharges or water surface elevations.
If a site does cause increases in discharges or water surface elevations, the developer must show that

either the downstream infrastructure has capacity to accept the increase or that they provided detention
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to offset their impact. The iSWM Criteria Manual also lists requirements for capital and development

projects so that new infrastructure is built to a 100-year fully developed discharge.

The City’s floodplain regulations have reduced flood hazards within the City, as evidenced by the claim
reduction since NFIP participation in 1980 summarized in Table 26. Many of the claims are also located

outside of the FEMA floodplain, as discussed in Steps 4 and 5.

Table 26: Pre- vs. Post- Insurance Claims

Pre-FIRM Post-FIRM Total Percent
(1978) (2015) Reduction in Claims
Number of Claims 321 38 88%
Cost of Damages $3,365,846 $533,400 84%

The City also participates in the Corridor Development Certificate (CDC) program in an effort to protect
and reduce flood potential along the Trinity River. In the mid-1980s, the population in the Dallas/Fort
Worth area started increasing rapidly. A steering committee and a task force were formed by the cities
and counties in the Trinity River Corridor in order to regulate construction in the floodplain. They
published the first CDC manual in 1991, and there have been three updated editions since. The purpose
of the CDC is to reduce the impacts of development in the floodplain from one community to the next.
The CDC requirements are more stringent than those of the NFIP and requires no loss in valley storage or
increase in water surface elevation along the Trinity River. A CDC permit includes review by U.S. Corps of
Engineers, the City of Fort Worth, and other participating communities prior to approval of construction

within the Trinity River Corridor.

Other preventative measures are taken through various departments within the City, including the
Planning and Development Department and the Stormwater Department. The Planning and Development
Department reviews all permit applications regarding platting and buildings. Any proposed plat is sent
through a review process at the City to verify that the plans meet City criteria for floodplain requirements
and easements, building codes, and stormwater infrastructure requirements. The Stormwater
Department assists in preventative measures, including maintenance activities, to reduce the potential
for clogged or ineffective storm drains and channels. Ongoing maintenance programs include the inlet
program, dam inspections, maintenance agreement inspections, water quality device inspections and

cleaning, and pre- and post-rain event inspections at 300 locations of known hazard areas.

Based on feedback from the first public meeting, residents are interested in preventative measures,

including enhancing the maintenance program and creating further regulations for development and
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downstream impacts. Current regulations for future development have been effective as indicated by the
reduction in claims since NFIP participation and location of claims inside the floodplain versus outside.
However, additional measures are warranted for redevelopment in Pre-FIRM neighborhoods and
development upstream of older neighborhoods, even outside of the FEMA floodplain. Preventative
activities are therefore included in the Mitigation Action Plan. These activities are relatively low in cost,
but may require time from City staff for outreach to the Council and public to describe the need for further

regulations and explain any new proposed changes.

PROPERTY PROTECTION

Property protection activities involve relocation, acquisition, building elevation, retrofitting, sewer backup

protection, and insurance. These activities are typically performed on a lot-by-lot basis.

The City historically has not been involved in relocation and acquisition projects; however, this activity
can be cost effective and is one of few activities that guarantees flood hazard risk reduction. The acquired
properties then may be repurposed to open space for different City uses, such as parks, recreation areas,
and stormwater detention. Alternatively, the City may provide more public outreach on how an individual
property owner can perform activities such as building elevation and retrofit flood proofing and what type

of funding is available for a resident to complete the project.

The water department regulates the sewer back up protection and provides 24-hour customer service to
remove blockage of the pipe if it is City-owned. Regulations within the City codes also provide protection

for sewer backups.

Flood insurance is another method of property protection. While the insurance does not prevent the
property from flood damage, it reduces the economic impact on the landowner. The City currently
participates in the NFIP with 2,288 insurance policies. The City strongly encourages floodplain insurance
participation even if located outside of the FEMA floodplain. This method of flood prevention has been
effective in reducing flood damage costs to residents. The cost of flood insurance to the City would just
be that of its current buildings within the floodplain. The City would like to improve its communication
with the public regarding flood insurance based on conversations with the planning group and public.
Currently, there is a citywide mailer intended to enhance insurance awareness and knowledge. Letters
are also sent to repetitive loss or frequently flooded areas to encourage insurance participation. The City

intends to work to improve its CRS score so that flood insurance premiums for residents will decrease.
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Property protection activities can provide cost-effective benefits from the City. Based on public and City

input, mitigation actions were developed for property protection in Step 8.

NATURAL RESOURCE PROTECTION

There are several areas within the City that are preserved for the purpose of natural resource protection.
These areas also provide flood risk reduction because there is less development within the floodplain and
less risk for property damage. There are other benefits of natural floodplain functions including improved
water quality in the receiving lakes and streams, habitat for wildlife, and recreation opportunities for
residents. A primary example of effective natural resource protection in the City is the Fort Worth Nature
Center and Refuge (FWNC&R), located adjacent to Lake Worth. The FWNC&R is a 3,000 acre preserve
with 20 miles of hiking trails and diverse wildlife including buffalo, alligators, deer, and birds. The FWNC&R
includes an area of approximately 1,100 acres of floodplain which is preserved for natural floodplain
functions. Other portions of the City that are reserved for natural resource protection include City parks

often located within the floodplain. These areas are dedicated open space and not developed.

The City promotes water quality improvements through their native grass planning program for channel
maintenance. They also participate with the NCTCOG and with their native plant program to promote
water conservation. Native plants provide benefits in lowering maintenance costs, attracting native
wildlife, and improving water quality. Additionally, the City participates in the Reverse Litter Campaign
and has a stormwater utility credit program for non-residential development to encourage green

infrastructure.

Erosion and sediment control along creeks can help the City to maintain those creeks and reduce potential
for property damage along them. The City currently performs geomorphological assessments for highly
erosive areas to understand how the channel is operating now and how it might change in the future.
Understanding these streams can help the City plan and prevent stream erosion from damaging

properties.

The current methods of natural resource protection have been effective in providing the City with flood
risk reduction and improving the environment for residents. The City may consider improving on these
methods or adding new ones. For instance, establishing other open space areas along floodplains such as
buffers and park development that would promote natural resource protections. The public also showed

interest in adding park space and multi-purpose detention facilities during public meetings and through
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surveys. Mitigation actions related to natural resource protection are included in Step 8 of this FMP as it

is not only an effective method for flood risk reduction, but also to integrate multiple community benefits.

EMERGENCY SERVICES

Emergency services are measures that can be taken during a hazard event to minimize the impact to the
community. The City has an Emergency Management Office (EMO) whose roles include preparation for
natural disasters, mitigation of hazards, and assisting affected residents in recovering from natural
disasters. The City Fire and Police Departments are available to perform emergency services during a flood
event. The City also maintains a Flood Warning System, as summarized in Step 4, to communicate
immediate flood danger with residents. The warning system assists the City in knowing when to barricade
roads, evacuate homes, and warn residents of possible flood hazards. The City is continually monitoring
and updating the flood warning equipment and technology based on the plan in Fort Worth’s Flood

Warning System Study (2014).

The EMO also monitors the Outdoor Warning System (OWS) and conducts weekly maintenance
inspections to assess the system for any failures. The OWS notifies people within the City when severe
weather conditions are likely to occur. They signify that people within the community, residents or
visitors, should seek shelter. Alerts from the OWS and National Weather Service are also posted on the

EMO website (http://fortworthtexas.gov/emo/). The City has multiple community buildings and large

arenas for shelter that can be used as temporary shelter for people in severe storms or hazards.

The Fire and Police Departments are on duty for emergency safety response; however, for non-life
threatening situations, residents may call the Stormwater Department as they have employees on-call 24
hours per day every day. The Stormwater Department has an Emergency Response Manual that provides
detailed guidance for emergency management operations and procedures. This manual is included in
Appendix E. Crews are instructed to barricade low water crossings and areas of high water using the High
Water Warning System and calls or reports from residents. The High Water Warning System includes over
50 sites within the City. Emergency crews will respond to emergency work orders such as clogged culverts,
items fallen into inlets, missing manhole lids, and road cave-ins. The Stormwater Department will also
deliver sandbags upon request to properties that are flooding. However, it is the responsibility of every
resident to protect his or her property if it may flood. The Stormwater Department also conducts pre- and
post-rain event inspections at 300 locations of known areas with flooding issues, and uses social media

and the City website to reach out to the public and warn of severe events.
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The need for additional emergency stormwater response, including providing sandbags to residents, was
one of the comments the residents brought forward at the public meeting. This shows that many residents
may not be aware of the emergency services provided by Fort Worth’s Stormwater department.
Emergency management operations have been effective in reducing flood risk during events; however,
there may be improvements to existing services or additional services the City could provide. Providing
emergency services may be funded through the stormwater utility fee, and would have a cost to start the
program and annually a cost to maintain it. Mitigation actions are therefore proposed to enhance the

City’s stormwater emergency services in Step 8.

STRUCTURAL PROJECTS

Structural projects are intended to redirect water away from an area using infrastructure such as levees,
reservoirs, and other flood control measures. The City currently has a Capital Improvement Projects list
developed based on stormwater studies that identified locations of flooding. A list of completed projects
is included in Appendix C. Projects include regional and local detention, storm drain system
improvements, and channel improvements. Areas where structural improvements have been constructed
have successfully reduced flood risk in those neighborhoods as evidenced by resident reports and a
reduction in insurance claims. The Capital Improvement Projects are funded through the City’s
Stormwater Utility Fee developed in 2006. Currently, the City is transitioning to a “pay go” program that
limits the annual budget for Capital Improvement Projects to roughly $3.5 million; however, the City has
identified over $1 billion in stormwater structural improvement needs. Structural projects may cost more
than preventative and protection activities, but in areas where flooding is located outside of the floodplain
or in Pre-FIRM or heavily developed areas, structural projects may be the most feasible and publically
acceptable. Large multi-jurisdictional regional projects, such as detention along the Trinity River, were
discussed among the Stakeholder Planning Group and internally at the City. These types of projects
require extensive collaboration and likely outside funds to complete; therefore, they are not included in
the final mitigation actions. However, mitigation actions involving structural projects based on the City’s

Capital Improvement Project list and funding availability are included in Step 8.

PUBLIC INFORMATION

Public education and outreach involves educating property owners and visitors about how to protect
themselves and their property from hazards. The City’s Stormwater Department has a public information

Communications Officer who assists in communicating flood risk materials and information to the public
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for the Stormwater Management Department. The City currently has numerous methods for distributing
information and has multiple public outreach programs through the City and in partnerships with other

organizations and communities.

Public Information Distribution Methods

The City currently distributes information to the public mailers, public meetings and events, and through
electronic avenues such as the through social media, email, and the City websites. The Runoff Rundown
newsletter publication is a mailer sent to each property owner through the water bill. The newsletter
provides property owners with information regarding flood hazard mitigation, floodplain management,
and other activities the City does to protect the public from flood hazards. The publication is sent annually,

and an example of the newsletter is included in Appendix A.

Public meetings are held at each Capital Improvement Project and stormwater study to solicit input from

residents on flood risk reduction as well as educate about existing flood risks in their communities.

The City website and stormwater website provide many tools and education materials for flood risk
education and reduction. For example, residents can learn about upcoming public meetings on the City
calendar. Information regarding flood insurance and current stormwater programs as well as contact
information for City staff are also available on the website. Links to other hazard mitigation sites are
included on the stormwater management website such as the FEMA hazard mitigation sites and
KnoWhat2Do. These resources provide residents with information about flood risks and how to prevent

loss of life and property.

Fort Worth uses multiple social media outlets to reach residents, including Facebook, twitter,
“mySidewalk”, Nixle, Next Door, and a subscriber email database that includes a weekly City News email
and quarterly Eco-Insider email. These outlets are used for two-way communication for the City and the
public. The City uses them for public announcements, such as public meetings, as well as during storm
events to warn residents of high water and potential flood risks. They are also used to obtain public input

on City projects and flooding concerns.

The City also has a Community Engagement Office dedicated to communicating networks of city
stakeholders, such as faith-based groups, neighborhood associations, schools and non-profit

organizations vital to the success of city initiatives and programs. This office provides another avenue for
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distributing information throughout the City and encouraging participation in flood risk education

activities.
Public Information Activities

The City also participates in public information programs advertised through the outlets described in this
section. One example is the “Turn Around, Don’t Drown” campaign through the Texas Floodplain
Managers Association (TFMA) to warn residents not to drive or walk through areas of high water. Other
examples of programs through partnerships with other organizations, departments, and communities

dedicated to flood risk reduction are included in Table 27.

Table 27: Public Outreach Programs in Partnership with other Organizations

Partnership

Organization Program Goal
FEMA Protect What Matters Flood Risk Reduction
TRWD Adopt an Inlet Flood Risk Reduction
NCTCOG Pet Waste Education Water Quality
NCTCOG Campaign to prevent lawn waste in storm drains | Water Quality
Fort Worth Keep Fort Worth Beautiful Water Quality
TFMA Turn Around Don’t Drown Flood Risk Education

The Stormwater Department also performs public information activities that are City-sponsored. Flood
protection assistance is provided, and data on historical flooding in neighborhoods, flood related data,
and other information are available to residents by calling the Stormwater Management Department. The
City is willing to assist residents with floodplain development permits, make site visits to review flooding
and drainage issues, and provide advice on retrofitting activities. Areas of potential high water are
currently shown on the Planning and Zoning website and flood mapping data is also available through the

City or FEMA.

The Stormwater Department hosts the Neighborhood University to train neighborhood leaders in
promoting flood safety and protection. The Stormwater department also participates in other community
events led by the engagement office such as the Cowtown Cleanup, Earth Day, Yard Smart, Waterama,
and other events such as speaking at school or civil groups. These events are used as a way to educate
residents on the importance of stormwater flood protection, water quality and conservation. Other

education oriented outreach programs include a stormwater utility credit for schools that provide flood
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risk education during the school year. Adopt a creek and adopt an inlet programs also involve residents in

improving water quality and flood protection.

The City’s Police Department participates and runs a program called the Community Emergency Response
Team (CERT). The program’s goal is to provide residents with basic skills that they will need to respond to
their community’s immediate needs in the aftermath of an extreme disaster when emergency services
may not be immediately available. Training is free and open to anyone living, working, or has a vested

interested in the City.

The number of insurance policies have increased partly due to public outreach, but there are still many
homes within and without of the floodplain at risk and do not have insurance. The City currently has an
extensive outreach program, but questions from residents still arise as far as what to do during a flood
and what assistance is available to residents. The City has also expressed the need to provide more
information to the residents on flooding outside of the floodplain and on obtaining flood insurance
policies. Public information is an effective and cost efficient way to prevent loss of life and property during
a flood event. Funding for these projects is available through the City and some are inter-departmental.
The City, therefore, plans to continue and improve upon its public information activities as listed in Step

8.

STEP 8. ACTION PLAN

The City and the Stakeholder Planning Group developed 26 mitigation actions as part of the FMP. These
action items address all six categories identified in the Activity 510 of the CRS Manual and correspond to
at least one of the FMP goals listed in Step 6. The mitigation actions are intended to reduce flood risk for
existing properties and to protect new construction from the effects of flood hazards. The City plans to
continue to perform the activities described in Step 7 as well as improve upon them and add new
activities. The mitigation activities are summarized in Table 28 including the priority, cost, funding,
timeframe for completion and responsible departments. The goals achieved by each action are also

included in the table.

A few of the mitigation actions include acquiring property or designating open space areas through zoning
and ordinances. The intended land use for the acquired properties depends on the mitigation action and

is stipulated in Table 28 within the action description. These projects will be managed through the
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Stormwater Department and shall include public outreach and participation. City-owned property shall

be subject to existing ordinances and maintenance agreements.

PRIORITIZATION

Each mitigation action was prioritized based on the same STAPLE+E criteria listed in the 2015 HazMAP

plan for prioritizing mitigation actions, as listed below:

Social - Mitigation actions are acceptable to the community if they do not adversely affect a particular
segment of the population, do not cause relocation of lower income people, and if they are compatible

with the community’s social and cultural values.

Technical - Mitigation actions are technically most effective if they provide long term reduction of losses

and have minimal secondary adverse impacts.

Administrative - Mitigation actions are easier to implement if the jurisdiction has the necessary staffing

and funding.

Political - Mitigation actions can truly be successful if all stakeholders have been offered an opportunity

to participate in the planning process and if there is public support for the action.

Legal - It is critical that the City have the legal authority to implement and enforce a mitigation action.

Economic - Budget constraints can significantly deter the implementation of mitigation actions. Hence, it
is important to evaluate whether an action is cost effective, as determined by a cost benefit review, and
possible to fund. It is difficult to perform a numerical analysis on the benefit of many of the mitigation
actions (such as public outreach), so only a general cost-benefit analysis was completed for each action

by considering the funds available, cost of the project, and overall benefit to the City.

Environmental - Sustainable mitigation actions that do not have an adverse effect on the environment,
that comply with Federal, State, and local environmental regulations, and that are consistent with the

City’s environmental goals, have mitigation benefits while being environmentally sound.

Based on the criteria above, actions were assigned a High, Moderate, or Low priority according to the

following definitions:
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High Priority — Action should be implemented as soon as possible. This action willimmediately reduce the
risk to life and property. Vulnerability will be reduced. Community and political support is high. Funding

is available.

Medium Priority — Action should be implemented in the near future. Lives and property will be protected.

Community and political support is high. Funding may be available.

Low Priority — Action should be implemented over the long term. Cost of the project may render it
unfeasible. There may be political, historical, or environmental issues.C-9 in appendix C summarizes these

actions.
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Table 28: Mitigation Action Plan

Summary of Mitigation Actions FMP Goals
Timeframe for Protect Facilitate Reduce | Regulatory &
Potential Funding Completion from Health & Sustainable | Educate | Adverse Regional
Mitigation Action Priority | Cost Range Source Plan Adoption Responsible Department Safety Growth Public | Impacts Solutions

Preventative Activities

1.1 Continue Ongoing Preventative Activities

¢ Floodplain mapping- FEMA and potential areas of high water

¢ Drainage system maintenance

e Vegetation maintenance program

e Dam inspections

e Maintenance agreement inspections

¢ Bridge inspections

¢ Pre and post rain event inspections on 300 locations (known areas
of issues)

¢ Water quality device inspections and cleaning

¢ Maintain a GIS inventory of stormwater assets

¢ Using the potential areas of high water information to make better
planning decisions

¢ Development review/iSWM criteria

¢ Inlet marker program

¢ Enhanced floodplain regulations, including dedication of 100-year
fully developed floodplain High $500K-$1M SWU Ongoing Stormwater X X X
¢ Open channel inspection program (FORMERLY 1.2.a)

¢ Maintain a channel inventory including type, condition (FORMERLY
1.2.c)

¢ Maintain a CCTV program for pipe inspections (FORMERLY 1.2.d)

¢ Add to and improve stormwater inventory and GIS data
(FORMERLY 1.3.a)

¢ Perform Repetitive Loss Area Analysis study for all RLA'S (Section
512 of the CRS Manual) (FORMERLY 1.3.e)

¢ Continue enforcement of floodplain and stormwater regulations
higher than NFIP standards (FORMERLY 1.4)

¢ Continue enforcement of floodplain and stormwater regulations
higher than NFIP standards (FORMERLY 1.4.c)

e Document "integrated Storm Water Management" (iISWM)
participation & regional stormwater requirements for Community
Rating System (CRS) credit (NEW FOR 2021)

1.2 Continue and enhance stormwater maintenance program

Include criticality (business risk exposure) information for prioritizing

1.2
a maintenance actions and planning activities (FORMERLY 1.2.b)

High <$500K SWuU 0-3 years Stormwater X X X
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Timeframe for Protect Facilitate Reduce | Regulatory &
Cost Potential Funding Completion from Health & Sustainable | Educate | Adverse Regional
Mitigation Action Priority Range Source Plan Adoption Responsible Department Safety Growth Public | Impacts Solutions
Preventative Activities
1.3 Expand Floodplain Mapping and Data Availability
Create flood risk overlays for areas outside the FEMA floodplain that
1.3.a | are subject to flooding and develop local regulations for these areas Medium <$500K SWU 5-10 years Stormwater X X X X

(FORMERLY 1.3.b)
Make flood study models available to the public online (FORMERLY

1.3.b 13.0) Medium <$500K SWuU 0-5 years Stormwater X X X
13.c Q/I;I;e) flood study mapping available to the public online (FORMERLY Medium <$500K SWU 0-5 years Stormwater « « «
14 Enhanced Regulatory Standards High <$500K SWU Ongoing Stormwater X X X X

Evaluate and develop city-wide valley storage regulations to reduce
1.4.a | future flooding. Consider similar regulations currently in place at Medium <$500K SWuU 0-5 years Stormwater X X X X X
other cities (Dallas, Grand Prairie, Arlington, etc.)

Evaluate and develop flood risk management & prevention
1.4.b | regulations for areas outside FEMA floodplains that utilize best Medium <$500K SWU 0-5 years Stormwater X X X X X
available data.

1.5 Expand Open Space Preservation

Coordinate open space opportunities with flood control needs for
1.5.a | new developments, repetitive loss areas, and tax foreclosed Medium <S500K SWu 5-10 years Stormwater/P&D/PACS X X
properties
1.6 Complete Update of the Stormwater Criteria Manual High <S500K SWU 0-5 years Stormwater X X X
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2.1

Mitigation Action

Continue Ongoing Property Protection Actions

Priority

Cost Range

Potential Funding

Source

Timeframe for

Completion from

Plan Adoption

Property Protection

Responsible Department

Protect
Health &
Safety

Facilitate Reduce
Sustainable | Educate | Adverse
Growth Public | Impacts

Regulatory &
Regional
Solutions

¢ Maintenance agreements

¢ Citywide mailer to enhance insurance awareness and knowledge
Letters to Repetitive Loss Areas (RLA) or frequently flooded areas

Sewer back up protection (water department)
¢ Provide link to Floodsmart on city website (FORMERLY 2.2.a)

High

<S500k

SWu

Ongoing

Stormwater

2.2

Increase Flood Insurance Participation

2.2.a

Refine statistics to prioritize which areas to target for insurance
outreach (FORMERLY 2.2.b)

High

<S500K

Swu

0-3 years

Stormwater

2.2b

Hold workshops in prioritized areas to encourage residents to
purchase flood insurance (FORMERLY 2.2.c)

High

<S500K

Swu

0-5 years

Stormwater

2.3

Encourage Relocation, Acquisition & Building Elevation Projects

2.3.a

Develop a voluntary property acquisition plan and program

High

S500K-$1M

SWU/Grants

0-5 years

Stormwater

23b

Pursue grants to complete property acquisition projects

High

<S500K

SWU/Grants

0-5 years

Stormwater

2.3.c

Develop public education on funding for property retrofitting &
building elevation

Low

<S500K

SWuU

0-10 years

Stormwater

2.3d

Assist property owners with grant applications for improvements

Low

<S500K

SWU/Grants

Ongoing

Stormwater

23e

Develop a program to assist property owners with elevation &
relocation projects for residential structures

Medium

<S500K

SWU/ICC/FEMA

0-5 years

Stormwater

2.3f

Investigate creation of grant program that could be used to assist
property owners with private flooding assessments & solutions
(NEW FOR 2021)

Medium

<S500K

SWU/ICC/FEMA

0-5 years

Stormwater
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3.1

Mitigation Action

Continue Ongoing Natural Resource Protection Actions

Priority

Cost Range

Potential Funding

Source

Timeframe for
Completion from
Plan Adoption

Natural Resource Protection

Responsible Department

Protect
Health &
Safety

Facilitate Reduce
Sustainable | Educate | Adverse
Growth Public | Impacts

Regulatory &
Regional
Solutions

¢ Native grass planting program for channel and detention
maintenance

¢ Native plant program participate with Water Conservation and
NCTCOG

e Stormwater credit program for non-residential

* iSWM review for erosion and sediment control

e Geomorphological assessments for highly erosive areas

¢ Maintain FWNC&R as nature preserve (FORMERLY 3.2.a)

¢ Place "no mow" signs in appropriate locations and establish
native grass and other "Green Zones" (FORMERLY 3.2.c)

¢ Implement erosion control projects from Geomorphic
Assessments (FORMERLY 3.6)

High

<S500k

Swu

Ongoing

Stormwater

3.2

Maintain Current Natural Preserved areas

3.2.a

Maintain parks to preserve open space within the floodplain
(FORMERLY 3.2.b)

High

<S500K

PACS

Ongoing/None

PACS

3.2b

Train park staff on maintenance practices that facilitate natural
preservation (FORMERLY 3.2.d)

High

<S500K

SWU/PACS

0-3 years

Stormwater/PACS

3.2.c

Document Parks & Recreation Department's 25’ buffer from center
of stream, 3 year no-mow policy for CRS credit (NEW FOR 2021)

High

<S500K

SWU/PACS

0-3 years

Stormwater/PACS

3.4

Develop regulations focused on natural area preservation

3.4.a

Develop watershed protection plans and ordinances that require
floodplain buffers and water quality protection zones such as Lake
Worth Watershed Protection project

Low

<S500K

Water

0-10 years

Stormwater/Water

34b

Provide economic incentives for developers to preserve natural
areas

Medium

<S500K

SWuU

0-10 years

Stormwater/P&D

3.4.c

Explore opportunities for tourism/education grants and tie into
recreation functions

Low

<S500K

PACS

0-10 years

Stormwater/Parks/TRVA

344

Dedicate more area to natural preservation by acquiring open space
within the floodplain (rather than easement dedication)

Low

S500K-$1M

SWU/PACS

0-10 years

Stormwater

3.5

Expand Water Quality Regulations and Education

3.5.a

Incorporate Green Infrastructure Practices into development
practices as much as practicable to improve water quality

Medium

<S500K

SWuU

0-5 years

Stormwater

35b

Expand existing native grass planting program

Medium

<S500K

SWuU

0-5 years

Stormwater
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Timeframe for Protect Facilitate Reduce | Regulatory &
Potential Funding Completion from Health & Sustainable | Educate | Adverse Regional
Mitigation Action Priority | Cost Range Source Plan Adoption Responsible Department Safety Growth Public | Impacts Solutions

Emergency Services

4.1 Continue Ongoing Emergency Services

¢ Pre and post rain event inspections on 300 locations (known
areas of issues)

¢ Block streets that become flooded- barricade list

e Current high water warning system (50+ sites)

¢ |dentify flooding level of service for major road crossings

¢ Nixle, twitter, Facebook, City website- social media

¢ Protect critical facilities and flood prone areas from debris by
expanding the maintenance program to include trash pick-up
(including bulk) prior to forecasted large events

e Expand sandbag program for residents and provide public
outreach on when they are available and how they can be obtained
(FORMERLY 4.3.a)

¢ Investigate grant funding available for emergency services
(FORMERLY 4.3.b)

4.2 Expand Flood Warning System

High <$500k SWU Ongoing Stormwater X X X X

Expand Flood Warning System based on recommendations from
Fort Worth Flood Warning System Study

Expand subscription based program for text and email severe
4.2.b | weather warnings and encourage participation to all residents High <$500K SWuU Ongoing Stormwater/EMO X X X
through workshops and the Runoff Rundown Newsletter
4.2.c | Expand Social Media program during flood events Medium <$500K SWuU 0-5 years Stormwater/EMO X X X

4.2.a Medium | $500K-S1M SWU 0-5 years Stormwater/EMO X X X

Develop online mapping of current road closures, detours, etc.

4.2d during flood events possibly through Waze through City website

Medium <S500K SWU/Grants 0-5 years Stormwater/EMO X X X

Develop program for real time flood forecasting and integrate with
CASA radar (FORMERLY 4.2.1)

Evaluate existing flood warning signs for improved effectiveness
(NEW FOR 2021)

Promote the CASA Weather Radar App that is available now (NEW
FOR 2021)

4.2.e Medium <S500K SwWu 0-5 years Stormwater/EMO X X X

4.2.f High <$500K SWU 0-5 years Stormwater/EMO X X

4.2.8 Medium <$500K SWU 0-5 years Stormwater/EMO X X
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Timeframe for Protect Facilitate Reduce | Regulatory &
Potential Funding Completion from Health & Sustainable | Educate | Adverse Regional
Mitigation Action Priority | Cost Range Source Plan Adoption Responsible Department Safety Growth Public | Impacts Solutions

Structural Projects

5.1 Continue Ongoing Structural Projects

e Low water crossings

¢ Regional stormwater detention with multi-use amenities

Local stormwater detention

¢ Pipe system improvements

¢ Partnership with Ft Worth ISD for regional stormwater detention
e TRWD coordination with regional agencies such as TRWD,
USACE, NWS, etc.

¢ Incorporate Green Infrastructure in City facilities and projects as
feasible

¢ Open channel improvements

e Ongoing maintenance

¢ Coordination with other City departments on drainage
requirements for City projects

¢ Continue to study flood prone areas and incorporate new
studies into current CIP program

¢ Develop a pipe rehabilitation program (FORMERLY 5.2.b)

e Prioritize drainage studies and improvements to maximize flood
risk reduction (FORMERLY 5.2.c)

¢ Continue to pursue partnerships with FWISD to complete
stormwater projects on school sites (FORMERLY 5.2.d)

¢ |dentify opportunities for public and private partnerships to
complete CIPs (FORMERLY 5.2.e)

Reduce flood risk through Storm Drain Capital Improvement
Projects

5.3 Reduce flood impacts through detention

Investigate opportunities to retrofit existing HOA or wet ponds for
flood control

5.3.b | Perform study to determine locations ideal for regional detention Medium <$500K SWu 0-5 years Stormwater X X X
Construct local and regional stormwater detention facilities in

High >S1M SWuU Ongoing Stormwater X X X X X

5.2 High S$1M - $2M SwWu Annually Stormwater X X X X

5.3.a Medium <S500K Swu 0-5 years Stormwater X X X X

5.3.c Medium >S1M Swu 5-10 years Stormwater X X X
flood prone areas

534 EvaI.uate .modlflcatlons to Lake Worth spillway to allow for more Low <$500K SWU/TRWD/Water 5-10 years Stormwater « « «
flexible discharge
Investigate opportunities to increase valley storage within the

5.3.e | Trinity River Floodplain, including regional solutions with regional Low >S1M SWU/TRWD/USACE 5-10 years Stormwater X X X
agencies and adjacent communities

5.4 Reduce flood risk at hazardous road crossings

544 Devc.‘elop a plan to upgrade existing low water crossings to improve Medium <$500K SWU 0-10 years Stormwater y « «
service levels

5.4.b | Increase capacity of existing culverts and bridges to City criteria High <$500K SWuU Ongoing Stormwater X X
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5.5

Mitigation Action

Pursue partnerships to complete stormwater projects

Priority

Cost Range

Potential Funding

Source

Timeframe for
Completion from
Plan Adoption

Structural Projects

Responsible Department

Protect
Health &
Safety

Facilitate Reduce
Sustainable | Educate | Adverse
Growth Public | Impacts

Regulatory &
Regional
Solutions

5.5.a

Develop collaborative program between the stormwater and parks
departments to create opportunities for flood protection and
recreation in open spaces

High

<$500K

Swu

0-5 years

Stormwater/Parks

55.b

Develop collaborative program between the stormwater and water
departments to create collaborative program for utility and
stormwater upgrades

High

<$500K

Swu

0-5 years

Stormwater/Water

5.5.c

Create a system for development incentives for improving city
storm water infrastructure

Medium

<$500K

Swu

0-5 years

Stormwater

5.5.d

Coordinate and where possible participate with the North Central
Texas Council Of Governments (NCTCOG) Transportation
Stormwater Initiative (TSI) (NEW FOR 2021)

High

$500K-$1M

SWuU /TSI

0-10 years

Stormwater/TPW
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Timeframe for Protect Facilitate Reduce | Regulatory &
Cost Potential Funding Completion from Health & Sustainable | Educate | Adverse Regional
Mitigation Action Priority Range Source Plan Adoption Responsible Department Safety Growth Public | Impacts Solutions

Public Information

6.1 Continue Ongoing Public Information Activities

¢ Making the public aware of areas of potential high water through the
planning & zoning website

e Stormwater educational materials Curriculum developed with school
districts

e Yard Smart twice a year (fall and spring)

¢ Information Booth annually at Mayfest

¢ Inlet marker program and Adopt a Creek programs

¢ School credit program to reduce SW utility fees

e West Nile education

e Partnership programs: FEMA in Protect What Matters, TRWD in
adopt an inlet program, COG in campaign to not have lawn companies
not blow waste into storm drains and pet waste education, internally
partner with office of emergency management on know what to do
program (Turn Around Don't Drown), internally with keep Fort Worth
Beautiful to promote protecting water quality

e Partner with TRWD on Trinity Trash Bash

¢ LIDs- rain barrel sales in partnership with BRIT and with several
internal departments (ENV and Water), native plants through COG and
Water Department Water Conservation Group and ENV

¢ City website, City news that media can check to mine for stories,
opportunistic stories with media to promote SW program, water bill
inserts (City Times), twice a year paid water bill insert

e Community Engagement Office- direct link to 200+ neighborhood
associations- attend meetings and give our message on our behalf, host
twice a year Neighborhood University to train neighborhood leaders
with our message (flood safety, protection, etc.), outreach at
community events- Cowtown cleanup, Earth Day, Yard Smart twice a
year, and many smaller ones such as speaking at school groups, civic
groups, boy scouts, etc.

¢ Social media- use Facebook, twitter, City website, “mySidewalk”,
Nixle, Next Door, subscriber email database - once a week City News
email blast and quarter Eco Insider email

¢ Hold events to feature specific projects (and share messaging)

¢ Mail of annual newsletter to water subscribers and rate payers

¢ Direct mail of FEMA flood protection information to targeted
areas of high flood risk (FORMERLY 6.2.b)

6.2 Create targeted outreach programs

High <$500k SWU Ongoing Stormwater X X X

Target meetings in extreme regions (far north, newly annexed

6.2.a .
areas, etc.) to share messaging

High <$500K SWU 0-5 years Stormwater X X X

Provide National Oceanic & Atmospheric Administration (NOAA)
weather radios to targeted audiences (NEW FOR 2021)

Provide additional flood risk awareness signage - include City parks
6.2.c | and Hazardous Roadway Overtopping Mitigation locations (NEW Medium <$500K SWuU 0-5 years Stormwater X X X
FOR 2021)

6.2.b Medium <S500K SWu 0-5 years Stormwater X X X
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Timeframe for Protect Facilitate Reduce | Regulatory &
Cost Potential Funding Completion from Health & Sustainable | Educate | Adverse Regional
Mitigation Action Priority Range Source Plan Adoption Responsible Department Safety Growth Public | Impacts Solutions
Public Information
6.3 Provide additional outreach to community regarding flood risk
Augment Runoff Rundown with electronic notes, improve outreach .
3. < -
6.3.a locations (FORMERLY 6.3.b) Medium $500K SWu 0-5 years Stormwater
6.3.b | Create Facebook group for stormwater Medium <$500K SWuU 0-5 years Stormwater X X X
6.3.c Part!apat(.e in Mayfes‘t, home af‘\d garden show, and Main Street Art Medium <$500K SWU 0-5 years Stormwater « « «
Festival with Flood Risk Educational Material
Expand use of “mySidewalk” and “Next Door” to solicit input from .
3. < -
6.3.d community (FORMERLY 6.3.¢) Medium S500K SWuU 0-5 years Stormwater X X X
63 Ex;?)nd adopt-an-inlet and adopt-a-creek programs (FORMERLY Medium <$500K SWU 0-5 years Stormwater « « «
Continue to hold public meetings during stormwater capital . .
3. <
6.3.f improvement projects (FORMERLY 6.3.g) High S500K SWuU Ongoing Stormwater X X X
638 Bec.ome mf)re active in flood awalteness week through additional Medium <$500K SWU 0-5 years Stormwater y « «
social media outlets and community events (formerly 6.3.h)
Develop paid advertisements through Public Service
6.3.i | Announcements to educate the public about flood insurance and Medium <$500K SWuU 0-5 years Stormwater X X X
flood risk (FORMERLY 6.3.k)
6.4 Improve education of flood risk to schools and youth
Participate in school events:
-Stormwater management projects that tie into Water Quality
program
6.4.3 -Create a cfalendar with children’s drawings related to flood risk and High <$500K SWU 0-5 years Stormwater y « «
water quality
-Billboard competition
-Riverside plan for retrofitting school event in November
-Career Days
6.4.b | Expand curriculum to other ISDs in Fort Worth Medium <$500K SWU 0-5 years Stormwater X X X
6.5 Educate the public about Environmental Protection and Water
) Quality
Install interpretive signage in appropriate areas to discuss natural
6.5.a | resource protection, stormwater systems, etc. Add educational Medium <$500K SWuU 0-5 years Stormwater X X X X
signage to regional projects as appropriate
6.6 Provide technical assistance to the public on how to interpret
’ flood data
6.6.3 Establllsh policy papers to |nter.pret grey areas .or guidance based on Medium <$500K SWU 0-5 years Stormwater y « «
experience (Development Review Group function)
6.6.b Holf:l regularly scheduled sess!ons to discuss storm.water rglated Medium <$500K SWU 0-5 years Stormwater y y « «
topics such as LID, water quality, development review subjects, etc.
6.6. Provide direct I|nk. to floodplain management staff through the High <$500K SWU 0-5 years Stormwater « « «
stormwater website
Create digital / online content to aid in better communicating flood .
6.6.d risks (NEW FOR 2021) High <$500K SWuU 0-5 years Stormwater X X X
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STEP 9. ADOPTION OF ACTION PLAN

A resolution was presented to the City Council on _August 2, 2021 . After review, the City Council decided to

adopt this plan on _October 18, 2021 . A copy of the resolution has been included on the CD in Appendix E.

STEP 10. IMPLEMENTATION, EVALUATION, AND REVISION
MONITORING AND EVALUATING THE PLAN

The FMP is intended to be the primary guide for implementing and prioritizing flood risk reduction
mitigation actions in the City. To remain relevant, the plan must first be implemented by the City,
evaluated regularly, and revised as changes occur. The Floodplain Administrator will monitor and lead
future planning efforts with the Stakeholder Planning Group formed in Step 2 of the plan development.
The same group or a successor group with similar membership intends to continue assisting the City with
future changes and mitigation planning. The Stakeholder Planning Group will meet once every year prior
to October 1 to evaluate the plan progress and effectiveness of current action items. The following items

are suggested to be discussed during the meeting:

e Record occurrences of flood hazard events within the City since adoption of the plan.
e Provide an update on any mitigation actions that have been implemented and/or completed.

e Provide suggestions or concerns about experiences and efforts to implement the action in
this plan. These suggestions should be documented and revisited during the City’s plan
update.

e Make minor adjustments to the plan as additional information becomes available.

e Discuss and assess the plan’s overall effectiveness at achieving the goals.

The Floodplain Administrator shall take the comments from the Stakeholder Planning Group meeting to
prepare an annual evaluation report on progress towards plan implementation. This report shall be
submitted to the City Council, released to the media, and made available to the public through the outlets

described in the Step 2 Public Outreach section.

UPDATING THE PLAN

The CRS Manual requires that the FMP be formally reviewed and updated every five years prior to October

1 of the fifth year of plan adoption. The Floodplain Administrator will be responsible for preparing the
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formal update to the plan. The formal review and update of the plan should be started 12-18 months

before the end of the fifth year in order to allow time for public comments and responses to be addressed.

The general process for updating the plan shall be as follows:

7.

8.

City Floodplain Administrator begins the process with a meeting with the Stakeholder
Planning Group formed in Step 2. This meeting will be similar to the annual meeting to
evaluate overall performance and progress of the plan.

The City shall review any new studies, reports, and technical information and incorporate
into the plan as necessary. The review will also include the City’s needs, goals, and plans
for the area that have been published since the plan was prepared.

The hazard and problem assessment sections shall be reviewed and revised to reflect new
data.

The Stakeholder Planning Group shall evaluate the FMP goals and determine if they are
still appropriate. Revisions will be made accordingly.

The City shall revise the action plan based on projects that have been completed,
dropped, or changed since the FMP adoption.

The City will meet a second time with the Stakeholder Planning Group to finalize revisions
and updates to the FMP.

The City shall hold a public meeting to discuss the update FMP.

The updated plan shall be adopted by City Council.

This process is meant to be a guide, and there may be additions when the plan updates occur. The City

will continue to seek public participation through the same outreach methods as the development of the

plan by their social media outlets, Runoff Rundown, and City website pages. The Stakeholder Planning

Group shall also be involved in reviewing and updating the plan. Any revisions and plan updates shall be

formally adopted through a resolution by the City Council.
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. inside:

Fort Worth
Storm Water
Management Y
Flood Property
Insurance Protection

FORT WORTH STORM WATER
MANAGEMENT DIVISION

The mission of the City of Fort Worth’s Storm Water
Management Division is to protect people and property from
harmful storm water runoff. Education and prevention are
valuable and proven tools that help can help communities
become resistant to these natural disasters.

The City of Fort Worth recognizes that its entire community
can be susceptible to flooding, not just those structures located
within Special Flood Hazard Areas (SFHA's). The following
information is being provided to help inform property owners
located within the SFHA, flood prone areas, and also all
property owners within the City of Fort Worth.

-

Improvement
Requirements

Flood Information

Residents of Fort Worth can obtain flood
information concerning flooding, flood
maps, mandatory flood insurance purchase
requirements, and flood zone determinations
from the City of Fort Worth's Transportation
and Public Works Department (Storm Water
Management Division) located at City Hall or
by calling 817-392-6261.

Elevation certificates of some properties
located in the Special Flood Hazard Areas
(SFHA's) are on file in the Engineering Vault
of the Transportation and Public Works
Department located in City Hall. Copies of the
available elevation certificates are available
upon request.

Real time river gauge information can be
obtained through the following website:
WWW.USJS.gOV.



Fort Worth
Storm Water
Management

Flood Insurance

The purchase of federal flood insurance is highly
recommended. Basic homeowner’s insurance policies
don’t cover damage from floods. The City of Fort
Worth participates in the National Flood Insurance
Program (NFIP), which means that federally
subsidized flood insurance is available to everyone in
the City. Keep in mind that there is a 30-day waiting
period before a policy becomes effective. Some
people have purchased flood insurance because it
was required by the bank or loan company when they
obtained a mortgage or home improvement loan.
Usually these policies just cover the building’s structure

A0

Flood insurance facts
> Affordable federal flood insurance is available to
anyone living in Fort Worth who wants it, whether

s~
N N

NATIONAL FLOOD
INSURANCE PROGRAM

and not the contents. Remember that a flood insurance
policy must be renewed each year.

Mandatory Purchase Requirement: The mandatory
purchase requirement applies to all forms of federal
or federally related financial assistance for buildings
located in a Special Flood Hazard Area (SFHA). This
requirement affects loans and grants for the purchase,
construction, repair or improvement of any publicly
or privately owned buildings in a SFHA, including
machinery, equipment, fixtures and furnishings
contained in such buildings. If a building is located
in a SFHA, the agency or lender is required by law to
require the recipient to purchase a flood insurance
policy on the building.

Flood Hazard e S

The City of Fort Worth is located in Tarrant, Denton,

Parker, Johnson, and Wise Counties. Downtown Fort Worth is AN
situated near the confluence of the two largest rivers in the area,

the Clear Fork Trinity River and the West Fork Trinity River. Other major
streams in Fort Worth include Mary’s Creek, Marine Creek, Sycamore Creek,
Village Creek, Dry Branch Creek, Little Fossil Creek, Big Fossil Creek, and
White's Branch.

Flooding in Fort Worth is typically produced by heavy rainfall from frontal
type storms that occur during the spring and fall months. Flash floods are
the most common type of flooding in Fort Worth. A flash flood is a rapid rise
of water along a stream or low lying area as a result of an intense amount
rainfall in a short period of time. Fort Worth has also experienced a number
of major flood events since its settlement in 1849. Historical information
indicates that significant floods occurred in Fort Worth in May 1866, May
1908, April 1922, February 1938, June 1941, April 1942, May 1949, May 1957,
August 1974, July 1975, November 1981, May 1989, and May 1990.

they are in a floodplain or not.

> Homeowner’s insurance rarely, if ever, covers
damage from floods.

> Typical flood insurance policies in Fort Worth for
homes outside the floodplain run $200 to $300 per year.

> If you want to know if your home or business is in a
floodplain, call 817-392-6261.

For more information about flood insurance contact:

> www.FortWorthTexas.gov

> www.fema.gov/nfip

> Your insurance agent.

> Customer Service for the City of Fort Worth’s Storm
Water Management Division at 817-392-6261.

Flood Protection Assistance

Concerned residents and the general public can
obtain information on flood protection assistance
from the City of Fort Worth's Transportation and Public
Works Department Storm Water Management Division
by calling 817-392-6261.Flood protection assistance,
flood related data, data on historical flooding in
neighborhoods and other information provided by the
City of Fort Worth is site specific, so inquirers can relate
the flood threat to their problems.

List of Services Provided:

+ Make site visits to review flooding and drainage
and problems and provide one-on-one advice to
property owners.

» Provide assistance with floodplain development
permits, determination of Base Flood Elevations (BFE)
and general information on all flood insurance and
floodplain mapping procedures and forms.

+ Provide advice and assistance on retrofitting
techniques, such as elevating buildings above flood
levels or the Base Flood Elevation, dry flood proofing
and wet flood proofing.

Page 2
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Floodplain Development
Permit Requirements

All development within the City of Fort Worth
requires local and state permits. Contact the City of
Fort Worth’s Planning and Development Department
at 817-392-2222 for advice before you build, fill, place
a manufactured home or otherwise develop.

The zoning ordinance, Floodplain Provisions
Ordinance and the International Building Codes
have special provisions regulating construction and
other developments within floodplains. Without these
provisions, affordable flood insurance through the
National Flood Insurance Program (NFIP) would not
be available to property owners in the City of Fort
Worth. Any development in the floodplain without a
permit is illegal. Such activity can be reported to the
Storm Water Management Division’s Customer Service
at 817-392-6261.

Substantial Improvement Requirements

What is substantial improvement? The NFIP requires that if the cost of any
reconstruction, rehabilitation, addition or other improvement to a structure exceeds
50% of the market value of the structure before the start of the construction,
the improvements must conform to or meet the same construction
requirements as a new building and satisfy minimum finish floor
requirements specified in the Floodplain Provisions Ordinance.

What is substantial damage? Substantial damage means
damage of any origin sustained by a building or
structure when the cost of restoring the building to its
pre-damaged condition would equal or exceed 50% of
the market value of the building before the damage
occurred. Substantial damage is determined regardless
of the actual repair work performed.

The City of Fort Worth requires by ordinance that any substantial
improvement or substantial damage improvement must have a building permit.
Building permits can be obtained at the Planning and Development Department
located at City Hall or by calling 817-392-2222.

Drainage System Maintenance

The City of Fort Worth's Storm Water Management Field Operations crews work hard
to maintain the drainage systems throughout the city. |t is illegal in the City of Fort
Worth to dump any type of debris into a stream, river or drainage ditch.This debris can
become entangled in culverts, shallow streambeds, or drainage ditches and impede
drainage causing the flow of water to back up. Residents of Fort Worth should also
keep drainage ditches on their property free of debris, foliage and vegetation that
would impede the flow of water. Debris dumping should be reported to the City of
Fort Worth’s Code Compliance Department by calling 817-392-1234.

www.FortWorthTexas.gov

Page 3



FORT WORTH

City of Fort Worth

Transportation and Public Works Department/Storm Water Management
1000 Throckmorton Street

Fort Worth, TX 76102

L]
Fort Worth

Storm Water
Management

Visit us online at
www.FortWorthTexas.gov/tpw/stormwater

Flood Safety

Turn Around, Don't Drown ATum d

> Learn the safest route from your home or business to I;g:"‘t
higher, safer ground, but stay tuned to reports of changing Drown®

flood conditions.

> If emergency officials tell you to evacuate or leave your home,
go immediately to a safe shelter, hotel or relative’s house.

> Turn of all utilities, gas and electricity at the main switch.
Stay away from power lines and electrical lines. Be alert for gas leaks.

> Do not walk through flowing water. Drowning is the number one cause of flood
related deaths. Currents can be deceptive; just six inches of moving water can knock
you off your feet!

> Do not drive through a flooded area. More people drown in their cars than in any other
location.Vehicles also push water into homes and cause additional property damage.

important Useful Websites

www.fema.gov WWW.noaa.gov www.floods.org
WWW.USgS.gov WWW.NWs.noaa.gov www.weather.gov
www.FortWorthTexas.gov/tpw/stormwater

PRESORTED
STANDARD
U.S. POSTAGE

PAID

FORT WORTH, TX.
PERMIT NO. 2070

Flood Warning System

The Emergency Alert Syétem will notify
City of Fort Worth residents via local radio
and TV, if flooding is imminent and if
evacuation of the City is advised.

Additionally, the NOAA Weather Station
Radio broadcasts weather information

including warnings, watches, forecasts, and
other hazard information at 162.550 MHz 24
hours a day, 7 days a week from the National
Weather Service Office in North Central
Texas. The local contact number is 817-429-
2631.Please call in reference to evacuation
notices, procedures and shelters.



City Website Page that Encourages Public Involvement



City Website Page that Encourages Public Involvement



Posting About Both Public Meetings on City of Fort Worth and City of Fort Worth Stormwater Facebook Pages



City Hall Monthly Calendar Showing Public Meeings on June 14" and 21



Survey posted on Surveymonkey Website from City Twitter Account

Survey posted on Surveymonkey Website from City NextDoor Account



2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Questionnaire Responses

#1

Collector: Web Link 1 (Web Link)

Started: Thursday, June 03, 2021 3:00:05 PM
Last Modified: Thursday, June 03, 2021 3:02:28 PM
Time Spent: 00:02:23

IP Address: 209.194.29.100

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Unsure

| have not experienced any flooding

private “lot-to-lot” drainage (from my neighbor’s
property)

Yes, Building and Contents Coverage

Financial costs

Programs to buy or elevate flood prone homes and
businesses

1/73



2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 Respondent skipped this question

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8
Do you have any additional comments or concerns relating to floodplain management?

They should all get big fat raises!

2/73



2021 Floodplain Management Plan (FMP) Flooding Questionnaire

H#H2

Collector: Web Link 1 (Web Link)

Started: Friday, June 04, 2021 7:15:17 PM
Last Modified: Friday, June 04, 2021 7:20:24 PM
Time Spent: 00:05:07

IP Address: 99.103.207.108

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Unsure

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Other (please specify):

Development affecting downstream properties.

3/73



2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Q7

Do you have any suggestions you believe would help

mitigate flooding in the City of Fort Worth?

Qs

Do you have any additional comments or concerns
relating to floodplain management?

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

Programs to buy or elevate flood prone homes and
businesses

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains

Yes,

If yes, please specify:

Limit develop that impact flood prone areas.

Respondent skipped this question
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#3

Collector: Web Link 1 (Web Link)

Started: Saturday, June 05, 2021 6:35:48 AM
Last Modified: Saturday, June 05, 2021 6:37:51 AM
Time Spent: 00:02:03

IP Address: 104.63.195.94

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Unsure

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Financial costs

5/73



2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8

Do you have any additional comments or concerns relating to floodplain management?

NA

6/73



2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#H4

Collector: Web Link 1 (Web Link)

Started: Saturday, June 05, 2021 7:51:03 AM
Last Modified: Saturday, June 05, 2021 7:57:09 AM
Time Spent: 00:06:06

IP Address: 75.7.108.112

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Low-risk flood area (Zone X, unshaded)

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Restricted access to my home or business

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

7173



2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 Yes,

Do you have any suggestions you believe would help If yes, please specify:

mitigate flooding in the City of Fort Worth? Install better drainage.

Qs

Do you have any additional comments or concerns relating to floodplain management?

While my property is located in a "low flood area," there is significant flooding in the TCU area, south of Berry Street, in the area of
Devitt and Lubbock Avenue. This area has a known flooding issue, but hasn't been resolved.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#5

Collector: Web Link 1 (Web Link)

Started: Saturday, June 05, 2021 10:39:41 AM
Last Modified: Saturday, June 05, 2021 10:44:30 AM
Time Spent: 00:04:48

IP Address: 174.246.204.246

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate

Respondent skipped this question

Maps (FIRMs). What level of risk is your property located

in?

Q2

Property flooding

What types of flooding from rainfall have you experienced?

(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select al

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

a channel or stream

No, | do not have flood insurance

Loss of property (home, auto, valuables),

Financial costs

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 Yes,

Do you have any suggestions you believe would help If yes, please specify:

mitigate flooding in the City of Fort Worth? Ensure new construction and development is required to

plan and fund projects to prevent flooding due to their
building

Q8 Respondent skipped this question

Do you have any additional comments or concerns
relating to floodplain management?
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#6

Collector: Web Link 1 (Web Link)

Started: Saturday, June 05, 2021 11:39:14 AM
Last Modified: Saturday, June 05, 2021 3:44:43 PM
Time Spent: 04:05:29

IP Address: 107.77.200.195

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Low-risk flood area (Zone X, unshaded)

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Loss of property (home, auto, valuables)
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6

What types of flood reduction activities do you think the

City of Fort Worth should focus on? (Select all the apply)

Q7

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Qs

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

3

More flood warning flashers at locations where roadway
flooding is hazardous

3

Programs to buy or elevate flood prone homes and
businesses

3

Conserving natural open spaces along creeks and

channels to protect the beneficial functions of
floodplains

Communicating flood risk information to the public

No

Do you have any additional comments or concerns relating to floodplain management?

No
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

H

Collector: Web Link 1 (Web Link)

Started: Saturday, June 05, 2021 7:34:19 PM
Last Modified: Saturday, June 05, 2021 7:36:37 PM
Time Spent: 00:02:18

IP Address: 47.4.114.84

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Low-risk flood area (Zone X, unshaded)

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Restricted access to my home or business

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8

Do you have any additional comments or concerns relating to floodplain management?

None
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#8

Collector: Web Link 1 (Web Link)

Started: Saturday, June 05, 2021 7:55:32 PM
Last Modified: Saturday, June 05, 2021 7:59:59 PM
Time Spent: 00:04:26

IP Address: 47.42.112.187

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Unsure

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Loss of property (home, auto, valuables)
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6

What types of flood reduction activities do you think the

City of Fort Worth should focus on? (Select all the apply)

Q7

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains

Yes,

If yes, please specify:

Have more drainage access, especially along highways and
streets, like Hulen.

Do you have any additional comments or concerns relating to floodplain management?

Keep as much natural space as possible. When you mess with nature, and tear it down, it creates problems.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#9

Collector: Web Link 1 (Web Link)

Started: Sunday, June 06, 2021 12:32:45 AM
Last Modified: Sunday, June 06, 2021 12:41:28 AM
Time Spent: 00:08:43

IP Address: 69.227.129.244

Page 1: City of Fort Worth Stormwater Management Program

Q1 Low-risk flood area (Zone X, unshaded)

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2 Property flooding

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3 the street

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4 No, | do not have flood insurance

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5 Financial costs

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6 Conserving natural open spaces along creeks and
. S . channels to protect the beneficial functions of
What types of flood reduction activities do you think the floodplains P

City of Fort Worth should focus on? (Select all the apply)

Communicating flood risk information to the public
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 Yes,

Do you have any suggestions you believe would help If yes, please specify:

mitigate flooding in the City of Fort Worth? Require all home sales to be notified of flood risk for that

area. Allow people to protect them self from impact of
foods.

Q8

Do you have any additional comments or concerns relating to floodplain management?

Notify all home tht are in food risk areas of the flood risk and encourage them to consider flood insurance. Also give people a safety
guide on what to do for flooding.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#10

Collector: Web Link 1 (Web Link)

Started: Sunday, June 06, 2021 3:38:59 PM
Last Modified: Sunday, June 06, 2021 3:47:29 PM
Time Spent: 00:08:29

IP Address: 75.141.145.60

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all
that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Unsure

Home flooding,
Business flooding,
Property flooding,
Vehicle flooding

the street,
a channel or stream,

private “lot-to-lot” drainage (from my neighbor’s
property)

No, | do not have flood insurance
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Q7

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8

Loss of property (home, auto, valuables),
Financial costs,
Restricted access to my home or business,

Other (please specify):

There is a storm water drain directly behind my home that
floods regularly. In 21 years without any maintenance or
repairs, the flooding has caused deterioration to the
retaining wall. | have requested multiple investigations to
seek a solution to no avail. If the retaining wall collapses,
the flooding to the surrounding areas will cause significant
damage to mine and my neighbors property. My address is
4921 Barnett St, Fort Worth TX 76103 and my name is
Kristy Remo. Cell is 817-999-5324

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

Yes,

If yes, please specify:

Noted in earlier question

Do you have any additional comments or concerns relating to floodplain management?

I hope the storm water division repairs the retaining wall before it collapses.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#11

Collector: Web Link 1 (Web Link)

Started: Monday, June 07, 2021 11:38:35 AM
Last Modified: Monday, June 07, 2021 11:40:42 AM
Time Spent: 00:02:06

IP Address: 70.119.10.82

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Unsure

Home flooding,

Property flooding

the street,

private “lot-to-lot” drainage (from my neighbor’s
property)

No, | do not have flood insurance

Loss of property (home, auto, valuables),
Financial costs,
Restricted access to my home or business,

Other (please specify):

| cannot access my home there is about two feet of water i
have to walk on foot up to my home

21/73



2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8

Do you have any additional comments or concerns relating to floodplain management?

None

22/73



2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#12

Collector: Web Link 1 (Web Link)

Started: Monday, June 07, 2021 11:38:28 AM
Last Modified: Monday, June 07, 2021 11:42:09 AM
Time Spent: 00:03:40

IP Address: 47.42.67.133

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Moderate-risk flood area (Zone X, shaded)

Home flooding

the street

No, | do not have flood insurance

Restricted access to my home or business

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8 Respondent skipped this question

Do you have any additional comments or concerns
relating to floodplain management?
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#13

Collector: Web Link 1 (Web Link)

Started: Monday, June 07, 2021 11:38:45 AM
Last Modified: Monday, June 07, 2021 11:45:03 AM
Time Spent: 00:06:18

IP Address: 71.91.180.210

Page 1: City of Fort Worth Stormwater Management Program

Q1 High-risk flood area (Zones A, AE, AH and AO)

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2 Vehicle flooding

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3 the street,
If you have experienced property or structure flooding at a channel or stream,
?
%/hoautrar:)cr))rlm)a or workplace, what was the source?(Select all private “lot-to-lot” drainage (from my neighbor’s
Y property)
Q4 No, | do not have flood insurance
Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?
Q5 Loss of property (home, auto, valuables),

When it comes to flood risks in your area, other than loss Financial costs,

. . . . >
of life, which threat is currently your biggest concern? Restricted access to my home or business,

Other (please specify):
Accidents and loss of life in this street Mansfield hwy
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6

What types of flood reduction activities do you think the

City of Fort Worth should focus on? (Select all the apply)

Q7

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

More flood warning flashers at locations where roadway
flooding is hazardous

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains

Communicating flood risk information to the public,

Other (please specify):

Mansfield hwy and Shackleford Also 820 by Benbrook all
under bridges are flooded

Yes,
No,

If yes, please specify:

Flashers or redirect traffic

Do you have any additional comments or concerns relating to floodplain management?

To properly investigate streets
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#14

Collector: Web Link 1 (Web Link)

Started: Tuesday, June 08, 2021 8:47:34 AM
Last Modified: Tuesday, June 08, 2021 8:55:50 AM
Time Spent: 00:08:15

IP Address: 76.233.246.62

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

High-risk flood area (Zones A, AE, AH and AO)

Home flooding,
Business flooding,

Property flooding

the street,
a channel or stream,

private “lot-to-lot” drainage (from my neighbor’s
property)

Yes, Building and Contents Coverage

Loss of property (home, auto, valuables),
Financial costs,

Restricted access to my home or business
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

3

Programs to buy or elevate flood prone homes and
businesses

3

Conserving natural open spaces along creeks and

channels to protect the beneficial functions of
floodplains

Communicating flood risk information to the public

Q7 Yes,
Do you have any suggestions you believe would help If yes, please specify:
mitigate flooding in the City of Fort Worth? clean out channels city wide, start with areas known for

flooding and create a 500 year floodplain plan that will
address future flooding and also use more aggregate
material when needed.

Qs

Do you have any additional comments or concerns relating to floodplain management?

yes, can the city look into 500 year plans to help manage floodplains. In those areas where plains are common can those be used for
agricultural use, such as planting wildflowers and those space would be like a green-space, closed to the public for public safety
reasons and these areas would house natural habitats and those that pollinate.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#15

Collector: Web Link 1 (Web Link)

Started: Tuesday, June 08, 2021 3:50:37 PM
Last Modified: Tuesday, June 08, 2021 3:51:35 PM
Time Spent: 00:00:57

IP Address: 209.194.29.100

Page 1: City of Fort Worth Stormwater Management Program

Q1 Low-risk flood area (Zone X, unshaded)

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2 Business flooding

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3 a channel or stream

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4 Yes, Building and Contents Coverage

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5 Restricted access to my home or business

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 Respondent skipped this question

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8 Respondent skipped this question

Do you have any additional comments or concerns
relating to floodplain management?
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#16

Collector: Web Link 1 (Web Link)

Started: Friday, June 11, 2021 9:01:19 AM
Last Modified: Friday, June 11, 2021 9:10:19 AM
Time Spent: 00:08:59

IP Address: 104.54.60.241

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Low-risk flood area (Zone X, unshaded)

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Financial costs
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains

Communicating flood risk information to the public,

Other (please specify):

The city needs to invest in robust green infrastructure
across the city to allow for groundwater recharging,
detention and remediation of pollutants, and stormwater
management. Not everything should go into a pipe for
cleaning and dumped into the Trinity. Invest in using natural
landscapes to allow for this, while also helping to improve
the natural environment in Fort Worth.

Q7 Yes,
Do you have any suggestions you believe would help If yes, please specify:
mitigate flooding in the City of Fort Worth? Fort Worth's public spaces are rather simple and

monofunctional. If Fort Worth invests money into improving
the city's public spaces by incorporating flood management
aspects like bioswales, permeable paving, detention ponds,
and more, it can help offset the amount of cost and
construction of retrofitting sewage and pipe infrastructure.

Qs

Do you have any additional comments or concerns relating to floodplain management?

It would be nice to incorporate appropriate and thorough communication to new residents if their property is within flood risk zones.
This is a message of equity and environmental justice. We should know if we are within the floodplain, and not just keeping that to a
niche website.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#17

Collector: Web Link 1 (Web Link)

Started: Friday, June 11, 2021 11:36:24 AM
Last Modified: Friday, June 11, 2021 11:39:05 AM
Time Spent: 00:02:40

IP Address: 137.27.171.38

Page 1: City of Fort Worth Stormwater Management Program

Q1 Unsure

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2 Respondent skipped this question

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3 the street

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4 Respondent skipped this question

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5 Loss of property (home, auto, valuables)

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6

What types of flood reduction activities do you think the

City of Fort Worth should focus on? (Select all the apply)

Q7

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Qs

Do you have any additional comments or concerns
relating to floodplain management?

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

More flood warning flashers at locations where roadway
flooding is hazardous

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains

Communicating flood risk information to the public

Yes,

If yes, please specify:

Work with HOA Manager's to draft Emergency Management
Plans to assist in situations of floods and other weather
related emergencies.

Respondent skipped this question
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#18

Collector: Web Link 1 (Web Link)

Started: Monday, June 14, 2021 10:24:08 AM
Last Modified: Monday, June 14, 2021 10:30:52 AM
Time Spent: 00:06:43

IP Address: 216.200.134.160

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

High-risk flood area (Zones A, AE, AH and AO)

Property flooding,

Vehicle flooding

the street

Yes, Building and Contents Coverage

Loss of property (home, auto, valuables)

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 Yes,

Do you have any suggestions you believe would help If yes, please specify:

mitigate flooding in the City of Fort Worth? Regular drain cleaning in vulnerable areas and stricter new

construction guidelines.

Qs

Do you have any additional comments or concerns relating to floodplain management?

Linwood neighborhood needs a comprehensive plan to address our flooding problems, both short and long term.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#19

Collector: Web Link 1 (Web Link)

Started: Wednesday, June 16, 2021 7:40:39 PM
Last Modified: Wednesday, June 16, 2021 7:54:40 PM
Time Spent: 00:14:01

IP Address: 108.201.68.109

Page 1: City of Fort Worth Stormwater Management Program

Q1 Unsure

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2 Property flooding

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3 private “lot-to-lot” drainage (from my neighbor’s

If you have experienced property or structure flooding at property)

your home or workplace, what was the source?(Select all
that apply)

Q4 No, | do not have flood insurance

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5 Other (please specify):
When it comes to flood risks in your area, other than loss No concerns.

of life, which threat is currently your biggest concern?
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Other (please specify):

A good place to start would be smarter, more practical
zoning guidelines/regulations to maximize porous surface
area and lessen concrete (non-porous) surfaces for both
commercial and residential properties.

Q7 Yes,

Do you have any suggestions you believe would help If yes, please specify:
mitigate flooding in the City of Fort Worth? Please see previous answer
Q8

Do you have any additional comments or concerns relating to floodplain management?

Specifically concerning the very infrequent flooding on Western Ave (that spills over to Carleton Ave), folks would be and will be
shocked to know how much the city has spent in the past couple of years to buy houses that don’t flood and, in essence, solve a
problem that exists only very very infrequently and for only a couple of houses. The amount the city has paid to acquire houses on
those two streets is outrageous. If you are reading this, truly....look at the claims to date vs amount paid. Absolutely nuts. And paid
for houses that do NOT flood. Somebody knew somebody who knew somebody....this was not a solution to a problem. In 25 years,
the streets have flooded less than a handful of times. The few houses affected either removed existing barriers to flooding or the part
that was was due to additions that were built in the yards that received high water at times. Nuts. Crazy.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#20

Collector: Web Link 1 (Web Link)

Started: Thursday, June 17, 2021 7:14:05 AM
Last Modified: Thursday, June 17, 2021 7:22:02 AM
Time Spent: 00:07:57

IP Address: 104.187.29.210

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Unsure

| have not experienced any flooding

n/a - | have never experienced flooding

Yes, Building and Contents Coverage

Loss of property (home, auto, valuables)

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8 Respondent skipped this question

Do you have any additional comments or concerns
relating to floodplain management?
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#21

Collector: Web Link 1 (Web Link)

Started: Thursday, June 17, 2021 1:39:33 PM
Last Modified: Thursday, June 17, 2021 1:45:42 PM
Time Spent: 00:06:09

IP Address: 108.243.216.143

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Low-risk flood area (Zone X, unshaded)

| have not experienced any flooding

other/unsure of source

No, | do not have flood insurance
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q5

When it comes to flood risks in your area, other than loss

of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Q7

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Other (please specify):

My biggest concern is that we have a major global flood
mitigation project in the works with various nhames central
city flood mitigation, Panther Island, trinity river vision, etc.
This project as | understand it will adjust the flow of the
Trinity River so that storm water runoff and other blood
related water buildup will end up in a river that has a place
to go and perhaps reduce the risk of damage to property
businesses roads etc. While we are in a low flood risk area
ourselves, | feel like the City of Fort Worth faces major
problems especially around the Trinity Park area, on
highways that have low-lying sections, and of course in
residential areas with poor drainage, poor engineering for
construction, etc. An example is the Arlington Heights
neighborhood. As well over abundant development is
reducing the green space and increasing the concrete
across the city and County and North Texas area. This is a
major concern unless we move forward with the flood
mitigation Project that has been in the work for over a
decade. Let’s make that happen. Otherwise, it's like we're
throwing a crime here and a crumb there to a starving
population. We have a way to solve a big problem but it
seems to be stuck.

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

More flood warning flashers at locations where roadway
flooding is hazardous

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains

Communicating flood risk information to the public,

Other (please specify):

See my comment above — — complete the Trinity River flood
mitigation project at the Corps of Engineers is undertaking,
whatever it is being called now.

Yes,

If yes, please specify:

See above comments. Please.
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Qs

Do you have any additional comments or concerns relating to floodplain management?

I think would’ve already said about covers it. Let's be strategic. Certainly all the other items you mentioned are important, but without a
river that can receive overrun overflow etc., seems like a futile exercise.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#H22

Collector: Web Link 1 (Web Link)

Started: Thursday, June 17, 2021 2:48:53 PM
Last Modified: Thursday, June 17, 2021 2:53:57 PM
Time Spent: 00:05:03

IP Address: 52.144.111.50

Page 1: City of Fort Worth Stormwater Management Program

Q1 High-risk flood area (Zones A, AE, AH and AO)

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2 Property flooding

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3 a channel or stream

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4 Yes, Building and Contents Coverage

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5 Financial costs,

When it comes to flood risks in your area, other than loss  Other (please specify):

of life, which threat is currently your biggest concern? We have horses on the property we hope a flood will not
hurt them
Q6 Improving existing or constructing new drainage

infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)
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Q7 Yes,
Do you have any suggestions you believe would help If yes, please specify:
mitigate flooding in the City of Fort Worth? Current rules dictate that developer has to maintain current

water flow. When they maintain current, it does not improve,
we need to improve water flow with retaining ponds or other
things to help drain faster

Q8

Do you have any additional comments or concerns relating to floodplain management?

Please fix Bonds ranch Rd and Wagley Robertson flooding. There was a rescue mission due to the flooding last time on Wagley.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#23

Collector: Web Link 1 (Web Link)

Started: Sunday, June 20, 2021 7:23:38 AM
Last Modified: Sunday, June 20, 2021 7:26:49 AM
Time Spent: 00:03:10

IP Address: 47.26.63.239

Page 1: City of Fort Worth Stormwater Management Program

Q1 Respondent skipped this question

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2 Property flooding

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3 the street,

If you have experienced property or structure flooding at private “lot-to-lot” drainage (from my neighbor’s
your home or workplace, what was the source?(Select all  property)

that apply)

Q4 No, | do not have flood insurance

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5 Loss of property (home, auto, valuables),

When it comes to flood risks in your area, other than loss Financial costs,

) . . : °
of life, which threat is currently your biggest concern? Restricted access to my home or business
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Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains

Communicating flood risk information to the public

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8

Do you have any additional comments or concerns relating to floodplain management?

Improve the roads and drainage on bonds ranch and wagley Robertson
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#24

Collector: Web Link 1 (Web Link)

Started: Sunday, June 27, 2021 6:09:11 AM
Last Modified: Sunday, June 27, 2021 6:13:55 AM
Time Spent: 00:04:43

IP Address: 24.182.97.29

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it's just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

High-risk flood area (Zones A, AE, AH and AO)

| have not experienced any flooding

n/a - | have never experienced flooding

Yes, Building and Contents Coverage

Other (please specify):

I live in highest risk area apparently but have never seen it
flood ever in the 8 years | have lived here. In addition it has
never flooded in the 60 years my house has been here.

Other (please specify):

Revalute who you have I'm high risk areas. | pay high
premiums for a house in an area that doesn't flood for
people in areas who do all the time. Does not seem fair.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 Yes,

Do you have any suggestions you believe would help If yes, please specify:

mitigate flooding in the City of Fort Worth? Reevaluate what areas are prone to flood. Seems as if your

maps are off. Help residents get lower cost flood insurance.

Qs

Do you have any additional comments or concerns relating to floodplain management?

Please help Sunset Heights get out of the highest flood risk. | live on Eldridge an it makes no sense why | have to pay so much.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#25

Collector: Web Link 1 (Web Link)

Started: Friday, July 09, 2021 4:56:41 PM
Last Modified: Friday, July 09, 2021 4:59:24 PM
Time Spent: 00:02:42

IP Address: 75.10.13.120

Page 1: City of Fort Worth Stormwater Management Program

Q1 High-risk flood area (Zones A, AE, AH and AO)

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2 Property flooding

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3 private “lot-to-lot” drainage (from my neighbor’s

If you have experienced property or structure flooding at property)

your home or workplace, what was the source?(Select all
that apply)

Q4 No, | do not have flood insurance

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5 Restricted access to my home or business

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8 Respondent skipped this question

Do you have any additional comments or concerns
relating to floodplain management?
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#26

Collector: Web Link 1 (Web Link)

Started: Friday, July 09, 2021 5:39:09 PM
Last Modified: Friday, July 09, 2021 5:41:12 PM
Time Spent: 00:02:03

IP Address: 69.154.141.48

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Unsure

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Loss of property (home, auto, valuables)

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8
Do you have any additional comments or concerns relating to floodplain management?

No
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#H27

Collector: Web Link 1 (Web Link)

Started: Friday, July 09, 2021 8:50:03 PM
Last Modified: Friday, July 09, 2021 8:55:15 PM
Time Spent: 00:05:12

IP Address: 76.244.3.121

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Respondent skipped this question

Property flooding

private “lot-to-lot” drainage (from my neighbor’s
property)

No, | do not have flood insurance

Financial costs

Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 Yes,

Do you have any suggestions you believe would help If yes, please specify:

mitigate flooding in the City of Fort Worth? Placing French drains in yards that will start in the backyard

And go all the way to the front yard and drain to the street |
get water from behind my house and on the side of my
house for the last 20 years since | have lived here and it is
just getting worse we live on a hill.

Q8 Respondent skipped this question

Do you have any additional comments or concerns
relating to floodplain management?
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#28

Collector: Web Link 1 (Web Link)

Started: Friday, July 09, 2021 11:20:57 PM
Last Modified: Friday, July 09, 2021 11:26:25 PM
Time Spent: 00:05:27

IP Address: 68.189.223.27

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Unsure

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Restricted access to my home or business
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of

floodplains
Q7 No
Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?
Q8 Respondent skipped this question

Do you have any additional comments or concerns
relating to floodplain management?
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#29

Collector: Web Link 1 (Web Link)

Started: Saturday, July 10, 2021 9:45:31 AM
Last Modified: Saturday, July 10, 2021 9:47:58 AM
Time Spent: 00:02:27

IP Address: 99.156.176.77

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Low-risk flood area (Zone X, unshaded)

| have not experienced any flooding

n/a - | have never experienced flooding

Yes, Building and Contents Coverage

Loss of property (home, auto, valuables)
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains

Communicating flood risk information to the public

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8 Respondent skipped this question

Do you have any additional comments or concerns
relating to floodplain management?
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#30

Collector: Web Link 1 (Web Link)

Started: Saturday, July 10, 2021 5:37:55 PM
Last Modified: Saturday, July 10, 2021 5:41:13 PM
Time Spent: 00:03:17

IP Address: 107.77.201.139

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Low-risk flood area (Zone X, unshaded)

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Loss of property (home, auto, valuables)
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Programs to buy or elevate flood prone homes and
businesses

Communicating flood risk information to the public

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Qs

Do you have any additional comments or concerns relating to floodplain management?

No
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#31

Collector: Web Link 1 (Web Link)

Started: Sunday, July 11, 2021 9:13:22 PM
Last Modified: Sunday, July 11, 2021 9:34:12 PM
Time Spent: 00:20:49

IP Address: 24.182.204.141

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it's just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Unsure

| have not experienced any flooding

n/a - | have never experienced flooding

Yes, Building and Contents Coverage

Loss of property (home, auto, valuables)
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains

Communicating flood risk information to the public,

Other (please specify):

Please, please start focusing on preventing runoff in the
first place. Promote and reward contractors who install less
concrete, create fewer impervious surfaces, use permeable

pavers, etc.
Q7 Yes,
Do you have any suggestions you believe would help If yes, please specify:
mitigate flooding in the City of Fort Worth? See answer above. Also, promote and encourage natural

areas both in municipal projects and at the individual
homeowner level. Some homeowners will not consider
change unless there’s a financial reward such as rebate for
reducing impermeable surfaces.

Q8

Do you have any additional comments or concerns relating to floodplain management?

Glad to see the city installing more native plants with crushed gravel “mulch” all over town and leading by example. But tell people
what you're doing and why. Many who see attractive landscaping don't realize it also helps rainwater soak in better. Offer handouts and
plant lists for homeowners and businesses.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#32

Collector: Web Link 1 (Web Link)

Started: Monday, July 12, 2021 12:28:00 PM
Last Modified: Monday, July 12, 2021 12:29:22 PM
Time Spent: 00:01:21

IP Address: 69.236.127.70

Page 1: City of Fort Worth Stormwater Management Program

Q1 Low-risk flood area (Zone X, unshaded)

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2 Vehicle flooding

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3 nl/a - | have never experienced flooding

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4 No, | do not have flood insurance

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5 Financial costs

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8

Do you have any additional comments or concerns relating to floodplain management?

No
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#33

Collector: Web Link 1 (Web Link)

Started: Monday, July 12, 2021 12:29:54 PM
Last Modified: Monday, July 12, 2021 12:31:13 PM
Time Spent: 00:01:19

IP Address: 71.86.120.22

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Unsure

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Loss of property (home, auto, valuables),
Financial costs,

Restricted access to my home or business
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q6 Improving existing or constructing new drainage
infrastructure such as channels, bridges, stormwater
detention basins, and drainage pipes to remove
flooding from homes, businesses, and roads

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Conserving natural open spaces along creeks and
channels to protect the beneficial functions of
floodplains

Communicating flood risk information to the public

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8 Respondent skipped this question

Do you have any additional comments or concerns
relating to floodplain management?
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#34

Collector: Web Link 1 (Web Link)

Started: Monday, July 12, 2021 12:27:58 PM
Last Modified: Monday, July 12, 2021 12:31:19 PM
Time Spent: 00:03:21

IP Address: 47.185.76.105

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Unsure

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Loss of property (home, auto, valuables)

Other (please specify):

Slow down the development of areas that are prone to
flooding and or low laying areas that will just exasperate the
problem
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 Yes,

Do you have any suggestions you believe would help If yes, please specify:

mitigate flooding in the City of Fort Worth? See answer for question 6

Q8

Do you have any additional comments or concerns relating to floodplain management?

No thank you
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#35

Collector: Web Link 1 (Web Link)

Started: Monday, July 12, 2021 1:22:17 PM
Last Modified: Monday, July 12, 2021 1:30:38 PM
Time Spent: 00:08:20

IP Address: 162.234.21.147

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency'’s (FEMA's) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all

that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Unsure

| have not experienced any flooding

n/a - | have never experienced flooding

No, | do not have flood insurance

Other (please specify):

All of the above. "Other than loss of life"? WTF is wrong
with you?

Other (please specify):

Stop paving everything. Hard surfaces shed water into
untenable areas, and you *know this*. Your current plan to
control flooding by building retail shops is laughable, and the
Corps of Engineers already pulled their $upport when they
noticed it wouldn't address flooding anywhere in the city.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 Yes,

Do you have any suggestions you believe would help If yes, please specify:

mitigate flooding in the City of Fort Worth? Stop paving everything. Hard surfaces shed water into

untenable areas, and you *know this*. Your current plan to
control flooding by building retail shops is laughable, and the
Corps of Engineers already pulled their $upport when they
noticed it wouldn't address flooding anywhere in the city.

Q8

Do you have any additional comments or concerns relating to floodplain management?

yes. Stop paving everything. Hard surfaces shed water into untenable areas, and you *know this*. Your current plan to control flooding
by building retail shops is laughable, and the Corps of Engineers already pulled their $Support when they noticed it wouldn't address
flooding anywhere in the city.
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

#36

Collector: Web Link 1 (Web Link)

Started: Wednesday, July 14, 2021 11:36:38 AM
Last Modified: Wednesday, July 14, 2021 11:42:54 AM
Time Spent: 00:06:16

IP Address: 47.42.108.30

Page 1: City of Fort Worth Stormwater Management Program

Q1

Every property has some level of flood risk — it’s just a
matter of whether the flood risk is high, moderate, or low.
Flood risk is identified on the Federal Emergency
Management Agency’s (FEMA'’s) Flood Insurance Rate
Maps (FIRMs). What level of risk is your property located
in?

Q2

What types of flooding from rainfall have you experienced?
(Select all that apply)

Q3

If you have experienced property or structure flooding at
your home or workplace, what was the source?(Select all
that apply)

Q4

Flood insurance is not a part of standard insurance
policies. Do you have flood insurance?

Q5

When it comes to flood risks in your area, other than loss
of life, which threat is currently your biggest concern?

Q6

What types of flood reduction activities do you think the
City of Fort Worth should focus on? (Select all the apply)

Unsure

Home flooding,

| have not experienced any flooding

private “lot-to-lot” drainage (from my neighbor’s
property)

No, | do not have flood insurance

Respondent skipped this question

Respondent skipped this question
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2021 Floodplain Management Plan (FMP) Flooding Questionnaire

Q7 No

Do you have any suggestions you believe would help
mitigate flooding in the City of Fort Worth?

Q8

Do you have any additional comments or concerns relating to floodplain management?

I can't find the floodplain map
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Appendix B

Coordination with other Communities and Agencies



4055 International Plaza, Suite 200 * Fort Worth, Texas 76109  817-735-7300 + fax 817-735-7492 www.freese.com

Date

Contact Name, Position
Entity

Mailing Address

City, TX zip

RE: Floodplain Management Plan for the City of Fort Worth

Dear Contact:

The City of Fort Worth is in the process of preparing a Floodplain Management Plan. Freese and Nichols,
Inc. is helping prepare this plan on behalf of the City. This plan will identify flood risks, their impact on
the community, and a prioritized action plan for reducing flood risks. The City is also developing a
Repetitive Loss Area Analysis to create a detailed mitigation plan for all its identified repetitive loss
areas. By completing the plan and analyses, the City will be on a path to becoming safer and more
resilient to flooding hazards. These two plans will also improve Fort Worth’s National Flood Insurance
Program (NFIP) Community Rating system (CRS) score. Improving the City’s CRS score will reduce eligible
flood insurance premiums, which will save money for residents and businesses. One of the key elements
in this plan is to coordinate with other agencies and organizations to incorporate existing information.
With that in mind, please consider the following requests:

1. Do you have any data or information pertinent to the development of this floodplain
management plan?

2. Are you aware of any projects that might affect flooding or properties in flood-prone areas
within the City of Fort Worth?

We would also like to extend an invitation for you to attend a meeting and/or comment on the draft
plan and repetitive loss analyses for this project. Your input and feedback is greatly appreciated. For
additional information, including notices of upcoming meetings and relevant documents, please visit our
project website: http://fortworthtexas.gov/stormwater/floodplain/

Comments and responses can be submitted to me at the contact information below or to Clair Davis,
P.E., CFM, Floodplain Administrator, City of Fort Worth, 1000 Throckmorton, Fort Worth, Texas 76102,
clair.davis@fortworthtexas.gov, or 817-392-5981.

Sincerely,

Scott Hubley, P.E., CFM

Project Manager

Freese and Nichols, Inc.

4055 International Plaza, Suite 200
Fort Worth, TX 76109
skh@freese.com

cc: File


http://fortworthtexas.gov/stormwater/floodplain/
mailto:clair.davis@fortworthtexas.gov
mailto:skh@freese.com

Table B-1: Agencies/Communities Solicited for Information

Name Agency/Organization Position ‘ Response
St ter Engi ing O ti
Mandy Clark City of Arlington ormwater Engineering Operations
Manager
Rick White City of Azle Public Service Director
Bennett Howell City of Benbrook Director of Public Services Yes
Michell
Ml:cClilc?ugh City of Burleson Floodplain Administrator Yes
Jim McDonald City of Crowley Director of Public Works
Hal Cranor City of Euless Director of Public Works Yes
Stephanie Griffin City of Grand Prairie Floodplain Administrator Yes
City Engi Asst Public Work
Tom Ice City of Haltom City I. y Engineer/Asst Public Works
Director
Ron Haynes City of Hurst Director of Public Works Yes
Garry Fennel City of Irving Floodplain Administrator
Keith Fisher City of Keller Public Works Director
Larry Ledbetter City of Kennedale Director of Public Works
Sean Densmore City of Lake Worth Director of Public Works
Michael Barnes City of Richland Hills Floodplain Administrator
Cody Petree City of Roanoke Director of Development Services
Director of Public Works/C it
Mark White City of Saginaw irector of Public Works/Community
Development
City of Watauga Public Works Director
Roger Unger City of Westworth Village | City Administrator
Jack Bell City of White Settlement | Public Works Project Manager
Joe Trammel Tarrant County County Engineer
David Marshall Tai1rra.nt Regional Water Dlrectqr of Engineering and
District operations Support
. North Central Texas Manager of Environment &
Jack Tidwell .
Council of Governments | Development
T W
Michael Segner exas Water Director, NFIP State Coordinator
Development Board
T D f
Rafael Rayes exas Department o District Coordinator
Emergency Management Yes
Dale Hoff FEMA Region VI Compliance Specialist
Greg Story National Weather Service | Meteoroligist
. . United States A . .
Craig Loftin C(r)]:pes of :nZ?ne;Tsy Hydrology and Hydraulics Section
. . United States Geological ) .
Timothy Raines nited States Leologica North Texas Program Office Chief
Survey
. Natural Resources - _
Michael Brooks . . District Conservationist
Conservation Service




Responses from Communities and Agencies



Scott Hubley

From: Bennett Howell <BHowell@benbrook-tx.gov>
Sent: Monday, July 06, 2015 1:43 PM

To: Scott Hubley

Subject: Fort Worth Floodplain issues

Scott,

| received your letter regarding the City of Fort Worth and Floodplain Management. Currently, | am only aware of a
couple of projects in Fort Worth that may impact the City of Benbrook:

e Mary’s Creek Study — this project has seemed to take on a mind of its own with no end in sight. | am not sure if
any data has been submitted to FEMA for review.

e Asubdivision is proposed in the area around Aledo Road and RM 2871 and this area drains through
Benbrook. Benbrook has not seen any plans on it yet so | am not sure of the impact on Benbrook.

| am not aware of any other proposed projects that could impact Benbrook.
Thanks

Bennett C. Howell, 1ll, PE, CFM
Director of Public Services
City of Benbrook

911 Winscott Road

Benbrook, Texas 76126

(817) 249-6063



Scott Hubley

From:
Sent:
To:
Subject:

Scott:

Michelle McCullough <mmccullough@burlesontx.com>
Monday, July 20, 2015 3:49 PM

Scott Hubley

July 2, 2015 Letter regarding FW

| just received this letter last week. | am not sure how you would like for me to respond so | am going with email. To
my knowledge | don’t think we have any projects at this time that might affect flooding or properties in flood prone area
near the city limits of FW or within nor would we have any pertinent information to my knowledge.

| am not sure if you have sent correspondence to David Disheroon in the county but he may have some information
since | believe some of FW’s ETJ they deal with.

Michelle McCullough, P.E., CFM

Civil Engineer
City of Burleson

141 W Renfro Street
Burleson, Texas 76028
www.burlesontx.com

817.426.9616



Scott Hubley

From: Greg Dickens <GDickens@hursttx.gov>

Sent: Friday, July 10, 2015 1:32 PM

To: Scott Hubley

Cc: Ron Haynes

Subject: Floodplain Management Plan for the City of Fort Worth
Scott,

The City of Hurst does not have any data or information pertinent to this plan and is not aware of any projects that might
affect flooding in Fort Worth. Call me if you want to discuss anything about Hurst further.

Gregory W. Dickens, P.E., C.F.M. | Clty Engineer
Direct: 817-788-7080 | City of Hurst, Texas
Website: www.hurstix.gov

This e-mail may contain confidential and privileged material for the sole use of the intended recipient. Any review, use,
distribution or disclosure by others is strictly prohibited.



Scott Hubley

From: Davis, Clair <Clair.Davis@fortworthtexas.gov>
Sent: Friday, July 17, 2015 11:52 AM

To: Scott Hubley

Cc: Sterne, Linda

Subject: FW: Ft. Worth Floodplain Management Plan
Attachments: Floodplain Management Plan.pdf

Scott, Linda,

Here’s a response from TDEM/TDPS regarding our FMP. | think we’ve gotten a couple other responses that we need to
be sure we’re consolidating.

Thanks,
Clair

Clair C. Davis, P.E., CFM
Floodplain Administrator

City of Fort Worth

T/PW Stormwater Management

1000 Throckmorton Street

Fort Worth, TX 76102

817-392-5981 (office)

How well am | serving you? You can contact my supervisor, greg.simmons@FortWorthTexas.gov with comments.

From: Reyes, Rafael [mailto:Rafael.Reyes@dps.texas.gov]

Sent: Friday, July 17, 2015 10:29 AM

To: Davis, Clair

Cc: Webster, Jay; Penney, Marty; Webster, Jack; Bradberry, Michael
Subject: Ft. Worth Floodplain Management Plan

Good Morning Ms. Dauvis,

My name is Rafael Reyes. I’'m the District Coordinator for DDC 04 Hurst, with the Department
of Public Safety and the Texas Division of Emergency Management. The Texas Division of
Emergency Management received the attached letter. There were two questions that were
presented to us in the letter. With those questions, we provide the following responses.

1. Do you have any data or information pertinent to the development of this floodplain management
plan?
At this time, we do not have any information that is pertinent to the development of your plan.

2. Are you aware of any projects that might affect flooding or properties in flood-prone areas within
the City of Fort Worth?
While there are several freeway and road projects currently in the works in the City of Ft. Worth,
we do not have any data nor do we have much information reference the effects of
flooding. Recently, Flash flooding did occur because of the amount of rain that came
down. During the recent flooding events, Ft. Worth seemed to prove they were a hardened

1



community, as not many incidents were reported to DDC 04 Hurst. One event that was reported
was a “Potential for Lake Benbrook to go over the spillway. This will close Dirk RD between Wainscot and

Pecan Valley.”.

Ms. Davis, | will be in attendance for your August 4™ meeting. If there is something else you
need from TDEM reference this subject, please feel free to contact me.

Respectfully,

Rafael Reyes

District Coordinator, Field Response Section
DDC 04 Hurst

Texas Division of Emergency Management
Texas Homeland Security

Texas Department of Public Safety

624 Northeast Loop 820

Hurst, Texas 76053

0: (817) 299-1474

M: (940) 452-7757
Rafael.Reyes@dps.texas.gov
www.txdps.state.tx.us/tdem




From: Stephanie Griffin [mailto:sgriffin@GPTX.org]

Sent: Friday, September 11, 2015 12:03 PM

To: Scott Hubley <skh@freese.com>

Cc: Davis, Clair <Clair.Davis@fortworthtexas.gov>; Robinson, Cindy
<Cindy.Robinson@fortworthtexas.gov>

Subject: Fort Worth FMP

Scott-

| received your letter regarding the Fort Worth Floodplain Management Plan in early

July. Unfortunately, the letter arrived as | was dealing with the documentation of flooded structures
and the resulting FEMA and other regulatory agency site visits.

| am not aware of any information that Grand Prairie has that would be useful in the development of
this plan. Most of Grand Prairie’s watershed studies are available on our website. | just realized this
week in working on my own CRS documentation updates that a few of Grand Prairie’s watershed master
plans are not currently available online. | am working to get those added in the near future. Fort Worth
is welcome to use any of these studies that are of interest to the City.

Clair and | have worked together recently on a project (Pettigrew) that is partially located in Fort Worth
and Grand Prairie and is in the floodplain. Clair took the lead on coordinating the CDC permitting review
and both cities signed the final action form. Both cities required floodplain development permits for the
proposed development. At this time, | have completed my review of the Grand Prairie floodplain
development permit application and am awaiting the floodplain development permit application fee so |
can release the permit.

| am not aware of any future developments along our shared city boundary. However, | intend to
contact Clair when developers present projects that have property in both Grand Prairie and Fort
Worth. The approach on the Pettigrew property worked well.

| am happy to review the Fort Worth draft FMP if that would be helpful to them. | apologize for the
delay in responding to your letter.

Sincerely,
Stephanie

Stephanie W. Griffin, P.E., CFM

Stormwater Utility Manager / Floodplain Administrator
City of Grand Prairie

206 W. Church St.

Grand Prairie, TX 75050

P: (972) 237-8150

sgriffin@gptx.org


mailto:sgriffin@GPTX.org
mailto:skh@freese.com
mailto:Clair.Davis@fortworthtexas.gov
mailto:Cindy.Robinson@fortworthtexas.gov
mailto:sgriffin@gptx.org
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Table C-1: Summary of Comment Cards from Public Meeting #1
Do you know of any

Do you live | Do you have Has your flood prone areas that
ina flood property flooded @ you would like to make  Which type of flood risk mitigation activities
Resident floodplain? | insurance? ? the city aware of? would you support?
Storm Drains on Preventive activities
1 Unsure No Yes Camelot and Royster Public information activities

Preventive activites

Natural floodplain function protection activites
Property protection and mitigation activites
Emergency service activites

2 Yes No Yes Resident's address Public information activities

Trinity Blvd and
Norwood / Precinct and | Preventive activites
3 Yes No No Randol Mill Structural

Preventive activites

Natural floodplain function protection activites
District 6 Panther Emergency service activites

4 Unsure No Yes Heights Public information activities

Preventive activites

Natural floodplain function protection activites
Property protection and mitigation activites
Previous address on Emergency service activites

5 No Yes Yes Carleton Avenue Public information activities

Precinct line and Trinity | Preventive activites
6 No No No Blvd development Natural floodplain function protection activites

Preventive activites

Natural floodplain function protection activites
Southeast areas of Property protection and mitigation activites

7 Yes Yes Yes Trinity Blvd Public information activities

Preventive activites

Natural floodplain function protection activites
Property protection and mitigation activites
820 Trinity Blvd Precinct | Emergency service activites

8 Yes Yes Yes Line/Randol Mill Public information activities




RES )

Do you live
ina
floodplain?

Do you have
flood
insurance?

Has your

property flooded
before?

Do you know of any
flood prone areas that
you would like to make
the city aware of?

Which type of flood risk mitigation activities
would you support?

Preventive activites

Emergency service activites

Public information activities

9 No No No No Structural projects
Preventive activites
Natural floodplain function protection activites
Emergency service activites
10 No No No No Public information activities
Preventive activites
Natural floodplain function protection activites
Property protection and mitigation activites
Emergency service activites
11 Unsure No No No Public information activities
12 Unsure Unsure Unsure No
13 No No No No
Yard and domocile was
completely covered Property protection and mitigation activities
14 No Yes Yes with water Emergency service activities
Yard was completely
underwater with no
15 No Unsure Yes drainage
Preventive activities
16 No No Yes Public information activities
Intersection of S. Preventive activities
Adams & Rosedale / Natural floodplain function protection
17 Unsure No No Henderson & Rosedale | activities




Do you know of any
Do you live Do you have Has your flood prone areas that

ina flood property flooded you would like to make = Which type of flood risk mitigation activities
Resident floodplain? insurance? before? the city aware of? would you support?

Garden Acres 11001
18 No No No Brownfield Area

Arlington Heights /
19 No No No West of Hulen Preventive activities




Table C-2: Stream Velocities

Max Min
Stream Average (fps) (fps) (fps)
Big Bear Creek 4.6 7.4 2.3
BB-1 4.9 54 4.5
BB-2 5.7 7 4.5
BB-3 6.4 9.2 3.6
BB-5 4.2 4.3 4.1
BB-6 7.2 13.9 33
BB-8 5.6 8.6 3.6
BB-9 3.9 5 2.2
BB-10 4.1 6.1 2.7
BB-11 6.0 9.1 3.7
BB-12 3.9 6.7 1.8
Big Fossil Creek 5.2 10.5 1.2
BFC-1 7.0 15.7 3.1
BFC-2 6.8 9.8 2.1
BFC-2A 4.9 6 3.7
BFC-3 5.2 7.4 3.8
BFC-4 3.5 4.6 14
BFC-4A 3.5 5.2 2
BFC-4B 8.5 8.5 8.5
BFC-5 4.6 6.3 1.6
BFC-5A 5.0 6.3 3.6
BFC-5B 3.0 4.2 2.2
BFC-6 5.5 6 4.7
BFC-7 6.9 8.6 51
Buffalo Creek 3.9 5.3 2.6
Calloway Branch 7.3 15.4 4.1
CB-1 7.8 9 6.6
CB-2 7.4 9.1 5
Clear Fork Trinity 6.2 7.7 4.3
CF-2 4.5 7.6 0.6
CF-3 7.2 11.9 2.4
CF-3A 8.1 10.1 6
CF-3B 6.3 8.3 4.4
CF-3C 9.0 9.4 8.6
CF-4 10.7 14.5 53
CF-4A 6.1 10 4
CF-4A Diversion 4.6 6.9 2.6
CF-5 6.6 12.6 1.5
CF-6 7.2 8.8 4.8




Max Min
Stream Average (fps) (fps) (fps)
Cottonwood Branch 3.2 4.4 2.6
Cottonwood Creekl 6.2 11.9 2.4
Cottonwood Creek2 4.2 8.5
Deer Creek 5.8 9.5
North Branch of Deer Creek 4.3 6.4
Northwest Branch of Deer Creek 5.9 7.3 4.6
North Fork of Deer Creek 3.7 4.8 1.7
South Fork of Deer Creek 5.0 7.3 2
South Fork of North Branch of Deer Creek 6.6 7.9 4.4
Dutch Branch 7.2 8 6.6
Elm Branch 4.2 6.2 33
Farmers Branch 5.6 9.1 2.4
FB-1 5.4 7.3 3.5
Henrietta Creek 5.1 6.2 3.1
HEN-1 4.1 5 3.2
HEN-2 3.9 5.3 3
HEN-2A 4.5 5.2 3.2
Kings Branch 6.4 9.7 2.4
Little Fossil Creek 6.2 10.5 1.9
LFC-1 6.3 7.5 4.9
LFC-2 5.7 8.1 3.6
Live Oak Creek 6.5 8.4 3.5
Marine Creek 6.3 10.6 1
MC-1 6.3 8 3.6
MC-2 4.7 4.7 4.7
Mary's Creek 6.3 8.6 3.6
MSC-1 6.1 7.6 3.6
MSC-1A 8.1 13 3.2
MSC-2 4.3 5.9 2.4
MSC-2A 6.0 6 6
Silver Creek 3.8 3.8 3.8
South Marys Creek 7.5 9.1 5.1
Sulphur Branch 10.3 22.7 5.7
SB-1 5.9 14.4 1
Sycamore Creek 6.2 10.7 2.1
SC-1 5.8 9.3 4.4
SC-2 3.2 6.1 0.7
SC-3 7.4 8.9 6.4
SC-4 7.3 7.3 7.3
SC-5 6.8 15.6 2.4




Max Min
Stream Average (fps) (fps) (fps)
SC-6 3.9 7.1 0.9
SC-7 6.7 10.3 3.2
Valley View Branch 6.1 9.7 3.1
VVB-1 5.7 9 1.5
Village Creek 4.0 10.3 1.9
VC(A)-1 3.9 5.7 1.9
VC(A)-2 8.9 12.5 6.3
VC-1 5.4 8.7 3.1
VC-2 5.5 8.5 3.8
VC-2A 8.9 10.3 7.4
VC-3 7.0 7.5 5.7
VC-4 4.9 5.7 34
VC-4A 5.8 6.9 5
VC-5 4.3 5.1 2.9
VC-6 3.4 4.6 2.4
VC-7 4.2 6.2 2.1
Walker Branch 5.5 12 1
WB-1 4.6 5.3 3.7
Walnut Creek 1 4.0 4.3 3.5
Walnut Creek 2 7.7 11.1 4.6
Walnut Creek 3 4.3 10.1 2.8
West Fork Trinity 2.6 5.2 0.9
WEF(A)-1 5.4 9.7 3.7
WF(A)-2 7.5 11.7 5
WEF-1 5.1 9.1 3.4
WEF-1A 3.6 4.5 29
WEF-1B 6.6 8.3 4.5
WE-2 7.6 9.3 5
WEF-2A 10.1 10.1 10.1
WE-3 5.9 7.8 3.5
WEF-4 5.2 7.8 2.7
WE-5 5.1 7.7 2.9
WE-7 4.6 6 3
WEF-7A 5.2 6.9 3.4
WEF-78B 6.0 7.4 4.5
WE-9 5.2 6.7 2.5
WEF-10 9.4 15 6.4
WEF-10A 5.9 7.3 4.9
WEF-11 5.7 8.9 3
White's Branch 4.6 5.6 33




Max Min

Stream Average (fps) (fps) (fps)
WB-1 3.7 4.9 3
Wildcat Branch 4.5 8 2.6

WC-1 5.6 8.1 3.5




Zoo Creek Master
Plan

Lebow Creek
Master Plan

Como Creek
Master Plan

Warner Channel
FEMA Floodplain
Re-Mapping Study

Leslie Creek
Watershed Master
Plan

Woodhaven Creek
Master Plan

Royal Creek
Master Plan

Table C-3: Completed Open Channel Studies

The purpose of this study was to provide a better
understanding of Zoo Creek’s current geomorphic state,
identify potential long-term solutions to address the capacity,
ongoing erosion and deposition issues along the creek, and
identify short-term solutions that provide a reasonable
alternative to address nuisance flooding during more frequent
storm events.

The purpose of this study was to identify ways to remove
roadways and property from the floodplain, create linear open
space and trails, and encourage economic redevelopment in
the area north of downtown. The plan calls for floodprone
property buyouts, elimination of hazardous low-water
crossings, bridge reconstruction, regional detention and
channel capacity improvements.

The purpose of this study was to develop a comprehensive
master drainage plan for the Como Creek watershed which
drains generally south, crossing under Vickery Boulevard and
the Union Pacific Railroad before discharging into the Clear Fork
Trinity River.

The pupose of this study was to develop a detailed H&H model
and WSEL in Warner Creek located in west Fort Worth
approximately 1 mile south of 1-30 and identify stormwater
improvements.

The purpose of this study was to analyze existing H&H
conditions and develop a set of alternatives to improve
drainage in the Leslie Creek watershed southwest of downtown
to reduce flood impacts to existing structures. This stream has
never been studied in detail nor mapped by FEMA.

The purpose of this study was to evaluate flooding within the
Woodhaven Creek Watershed (WF-2A) on the east side of Fort
Worth to determine the current extent of the 100-year
floodplain, identify floodplain impacted structures, and develop
alternatives to reduce flood impact.

The purpose of this study was to develop peak flows and water
surface profiles and develop new inudndation mapping to
identify flooding issues along Royal Creek in southwest Fort
Worth, north of the Benbrook city limits.




Eastland Creek
Master Plan

Menefee Creek
Master Plan

Prairie Dog Creek
Master Plan

South Mary's
Creek Master Plan
(Lost Creek)

Stream SC-7

Lower Edgecliff
Master Plan

Plantation Creeks
Master Plan

Comanche Creek
Master Plan

The purpose of this study was to assess the existing conditions
of stream VC-1 in eastern Fort Worth and develop detailed H&H
models to identify a master plan for stormwater improvements.

The purpose of this study was to assess the existing conditions
of WF-5B in northwest Fort Worth and perform H&H analyses
to develop a master plan of improvements.

The purpose of this study was to analyze and evaluate the
existing floodplain conditions of Prairie Dog Creek (VC-2) in the
southeastern part of Fort Worth and to assess the existing
conditions of the creek and develop a master plan for
improvements.

The purpose this study was to perform detailed H&H analyses
of the South Mary’s Creek watershed in order to better define
the 100-year floodplain limits and elevations along the stream
reach between the F Bar Trail and Linkhill Drive in west Fort
Worth.

The purpose of this study was to analyze and evaluate the
existing floodplain conditions of Sycamore Creek Tributary 7
(SC-7) in the southwestern part of Fort Worth and to assess the
existing conditions of the creek and develop a master plan for
improvements.

The purpose of this study was to analyze and evaluate the
existing floodplain conditions of Edgecliff Branch in the
southwestern part of Fort Worth and to assess the existing
conditions of the creek and develop a master plan for
improvements.

The purpose of this study was to develop detailed H&H models
and inundation mapping and identify flooding issues along the
Plantation Creeks, tributaries of Mary's Creek located in
southwest Fort Worth, north of the Benbrook city limits.

The purpose of this study was to analyze portions of the
Comanche Creek Watershed to determine opportunities for
regional detention that could be constructed as development
occurs within the watershed. The Comanche Creek Watershed
is located north of IH-820, west of SH 199 and south of
Charbonneau Road near the city limits of Lake Worth and Fort
Worth.




Table C-4: Open Channel Studies in Progress

Broadmoor Drainage Master
Plan

Lower Mary’s Creek Master

Plan

Upper Willow Lake Channel

Master Plan

Dunbar Creek Master Plan

Wildcat Branch Master Plan

Greenbriar Creek Master
Plan

Ridglea Creek and Luther
Creek Master Plan

Marlborough/Xavier/Country
Day Channels Re-Mapping
Study

This is a master drainage plan for the Broadmoor
neighborhood south of I-30 near Altamere Road. This study
assesses flooding from both an open channel and the storm
drain pipe system. The proposed study delineates the existing
floodplain and identifies needed drainage improvements
necessary to protect homes and prevent roadway flooding
during the 100-year storm.

This is a joint study between the City of Benbrook and Fort
Worth to correct the current effective FEMA model for Mary's
Creek.

This study is performed to provide a detailed model and to
accurately map the floodplain. The master plan will identify
alternatives to protect homes and prevent roadway flooding.
The study area is located in the southwest portion of the City
near the intersection of Hulen Street and IH 20.

This study better defines the existing and ultimate floodplains
and identifies alternatives necessary to protect homes and
prevent roadway flooding in the Dunbar Creek area, which
drains into Lake Arlington.

This study better defines the existing and ultimate floodplains
and identifies alternatives necessary to protect homes and
prevent roadway flooding in the Wildcat Brach area, which
drains into Lake Arlington.

This study is performed to better understand existing flood
risks and to develop a drainage master plan to reduce flood
risks. This includes studying open channel flooding from
Greenbriar Creek as well as overland flooding from existing
storm drain systems. The study area is north of 1-20/1-820,
west of I-35W, south of Seminary Drive, and east of Stadium
Dr.

This study is performed in coordination with the Edwards
Ranch development to better define the existing flood
problems by evaluating Ridglea Creek and Luther Creek and
the undersized storm drain system to identify drainage
improvements. The study area includes Ridglea Country Club
and the area between Camp Bowie and Vickery.

This study is performed to remap the effective FEMA
floodplain to better identify flood risk in 3 different southwest
Fort Worth locations.




Summerfields Creek Master
Plan

Glenwood Creek Master Plan

Cottonwood Creek Master
Plan

Overton Creeks Master Plan

Ludelle Channel Master Plan

Seybold Creek Master Plan

Lake Country Estates
Drainage Master Plan

Stream MSC2

This study is performed to refine existing and ultimate
condition floodplains and identify alternatives to reduce
structure and roadway flooding. The study area is in north
Fort Worth near Beach and Basswood Blvd.

This study is performed to better define the effective FEMA
floodplain and identify alternatives to improve drainage and
reduce flood impacts to existing structures and roadways.
Glenwood Creek is a tributary of Sycamore Creek located
southeast of downtown.

The study is being performed in far east Fort Worth to remap
the FEMA effective floodplains to better define flood risk. A
master plan of stormwater improvements to reduce flooding
to homes and roadways will be produced. Data from this
study will be used by the City Park's Department to identify
ways to reduce the erosion problem in Sandy Lane Park.

This study is performed to refine the FEMA effective
floodplains in the Overton Creek area including Sarita and
Inwood channels in southwest Fort Worth. Alternatives to
reduce home and roadway flooding will be identified.

This study is to assess the existing conditions of the Ludelle
Creek watershed and to develop a master plan of
improvements aimed at mitigating flood damages to
structures and roadways. The study area is east of 287 and
south of I-30.

The purpose of this study is to assess the existing conditions
of Seybold Creek, a tributary of Big Bear Creek, and to
develop a master plan of improvements aimed at mitigating
flood damages to structures and roadways. The study area is
in north Fort Worth east of I-35 and north of FM 1709.

This study provides an understanding of the flooding situation
for the Lake Country Estates subdivision, which is a residential
community located along the southeast portion of Eagle
Mountain Lake. The study develops recommendations to
alleviate flooding and identifies a master plan for drainage
improvements.

This study is to analyze the existing and fully developed
flooding conditions along Stream MSC-1, MSC-2, and MSC-
2A. The study area is west of 820 and south of I-30 including
All Saints Episcopal School and the Linda Vista Estates
residential area.




The study is to analyze and evaluate the existing floodplain
conditions of Tony’s Creek and to address 29th Street culvert
improvements and the Stockyards detention basin. The study
also evaluates flooding in the Northwest Diamond Hills
neighborhood and identifies alternatives to mitigate flood
damages.

Tony's Creek Master Plan

The purpose of this study is to assess the existing and future
conditions of Big Bear Creek watershed in north Fort Worth
Big Bear Creek Master Plan and develop a master plan of improvements aimed at
mitigating flood damages to structures and roadway
inundation.

This study is to develop updated flood hazard mapping for
MR CH O T | WOl G leTelo[J]ET[sMM Little Fossil Creek and its tributary in northeast Fort Worth.
Study The study will also identify potential solutions to reduce
flooding.




Table C-5: Completed Storm Drain Improvement Studies

Henderson Street Storm
Drain Watershed

Eastern Hills Watershed
Planning Study

East Central Business
District Watershed
Planning Study

Lake Crest Drainage
Master Plan

Bonnie Brae and Carter-
Riverside
Neighborhoods

Greenfield Acres
Drainage Master Plan

Hallmark Drainage
Master Plan

Edgecliff Tributaries
Master Plan

The purpose of this study was to evaluate flooding
risk, the physical condition of the system, and system
capacity and identify alternatives for stormwater
improvements in west central downtown.

The purpose of this study was to address chronic
flooding problems caused by severely undersized
drainage systems in the Eastern Hills neighborhood
in east Fort Worth and identify stormwater
improvements.

The purpose of this study was to perform a 2D
analysis to identify and document system
deficiencies and develop recommendations for
stormwater improvements.

The purpose of this study was to perform H&H
computations, evaulate options, and present a
recommendation for improvement in Lake Crest
Estates in northwest Fort Worth.

The purpose of this study was to identify drainage
deficiencies and propose storm sewer system
improvements in the Bonnie Brae and Carter-
Riverside neighborhoods located northeast of
downtown.

The purpose of this study was to perform an analysis
to present recommendations for improving the
existing storm drainage system in the Greenfield
Acres Neighborhood north of Jacksboro Highway and
Loop 820.

The purpose of this study was to determine drainage
deficiencies in the neighborhood located east of
Sycamore Creek and west of I-35 and develop a
master plan for future drainage improvements.

The purpose of this study was to perform H&H
analysis for tributary EB-1 and develop a master plan
for improvements to protect homes and prevent
roadway flooding during the 100-year storm.




The purpose of this study was to perform detailed
H&H analyses to better define the 100-year
StreamWE-1' Master floodplain and WSELs along the stream reach

Plan (Randol Mill between the West Fork Trinity River and I-30 in east
culverts) Fort Worth and develop a set of improvement
alternatives to minimize flood impacts to homes and
buildings.

The purpose of this study was to provide an analysis
CTeenslIRiaaIc of the existing flooding problems within the Burton
N I - Hill neighborhood located north of I-30 and Camp
Study Bowie and offer recommendations for storm drain
improvements.




Table C-6: Storm Drain Improvement Studies in Progress

Garden Acres Drainage
Master Plan

Lake Arlington West
Shore Drainage Master
Plan

Central Arlington
Heights Watershed
Planning Study

McCart-Berry Flood

Mitigation Study

Near Southside
Regional Detention
Study

Central Meadowbrook
Neighborhood
Drainage Study

This study will develop a master drainage plan for the Garden
Acres subdivision, which was annexed in south Fort Worth. The
area has inadequate drainage infrastructure. The plan includes
phasing alternatives and investigation of the feasibility of installing
drainage improvements.

The study assesses drainage deficiencies along the western shore
of Lake Arlington. The master plan will identify alternatives to
reduce existing neighborhood flooding and guide future economic
development.

The purpose of this study is to address the chronic flood hazard
and build on prior study efforts to develop effective, acceptable,
and affordable solutions to reduce flooding to homes and
roadways in the area near 1-30 and Hulen.

The study is being performed to further investigate alternatives to
reduce flooding in the Forest-Park-Berry and TCU area south of the
Fort Worth Zoo. This study is being performed in collaboration
with the Planning Department's Berry/University Urban Village
study to encourage economic development by planning for future
drainage infrastructure needs, reduce existing flooding to
structure and roadways and increase public safety. Effective,
affordable and acceptable mitigation solutions will be identified
incorporating stakeholder and public input.

The purpose of this study is to define flooding south of downtown
and identify effective, affordable and acceptable stormwater and
multi-use alternatives that provide for future drainage
infrastructure needs by accommodating and encouraging
economic development, reducing existing flooding and increasing
level of service to structures and roadways, and increasing public
safety. The study will incorporate public input through a
stakeholder group comprised of Fort Worth South Inc., developers,
businesses and residents.

Study to analyze both storm drain pipes and an open channel to
identify an affordable, acceptable, and effective solution that
reduces flooding and encourages economic development. The
study area is located between |-30 and Meadowbrook, east of
Oakland Blvd.




Study to evaluate flood risk and develop acceptable, affordable
South Hemphill and effective mitigation strategies to reduce structure and

ST N et roadway flooding and encourage economic development west of |-
Drainage Study 35 between Berry St. and Biddison St.




Table C-7: Completed Stormwater Capital Improvement Projects

1012 Fairweather Drainage
Improvement

12 Street Slotted Drain

14th St at Homan Ave Drainage
Improvement

150 Victorian Court Drainage
Improvements

1808 Gould Ave: Emergency
Cave-in

1832 Junius Street pipe
replacement

2008 Teakwood Trace Drainage
Improvements

3436 Clayton Road East Drainage
Improvements

5th Avenue at Magnolia

6th Ave at Ripy Street Drainage
Improvements

6th Avenue at Roberts Street:
Emergency cave-in

7424 Lockwood Court Drainage
Improvements

7th Street at Boland Street

9700 Trinity Boulevard Culvert
Improvements

Alton Road

This project reduces street flooding by installing drainage
flume, storm drain pipe, and inlet.

This project relieves ponding at the intersection, which
caused safety concerns for pedestrians.

This project reduces street flooding by installing
additional storm drain pipes, inlets and manholes.

This project reduces street and property flooding by
installing storm drain pipe and inlet.

This project reduces home flooding through the repair of
the line with RCP and proper compaction. The remainder
of the line was also CCTVed to ensure structural integrity.

This project rehabilitated a failed structure by replacing a
storm drain pipe.

This project reduces home flooding by adding inlets on
Teakwood Trace.

This project reduces home flooding by adding an inlet on
Clayton Road East.

This project reduces commercial building flooding
through the addition of inlets.

This project reduces flooding to homes by adding inlets.

This project reduce the frequency of home flooding as a
result of the pipe replacement and upsizing of the inlets.

This project reduces flooding to homes on Lockwood by
replacing the undersized storm drain and drainage swale.

This project reduces commercial building flooding
through the addition of inlets.

This project reduces street flooding by replacing
undersized box culverts on Trinity Blvd. over Bell Textron
Channel.

This project removed and reinstalled standard inlets and
manholes.




Arlington Hts Street
Reconstruction including Byers,
Dexter, Dorothy, Lafayette, etc

Ballinger at 1300 W. Lancaster
inlet replacement

Bedell Street Drainage
Improvement

Belaire @Briarhaven

Belknap and Chandler

Bellaire @Arborlawn

Bellaire @Black Canyon

Bluebonnett Circle (Mellow
Mushroom)

BNSF Tower 55 - Gounah Street
from Samuels Ave to BNSR
Railroad

Bourbon Street

Briahaven-Fieldcrest - Drainage
Improvements

Broadus Street Drainage
Improvement

Butler-McClure Culvert
Improvements

In coordination with a street reconstruction project, this
project increased the capacity of the existing storm drain
system on Dexter and Dorothy by adding additional
inlets.

This project reduces flooding by increasing stor water
drainage capacity by installing storm drain pipe,
manholes and inlet.

This project reduces street flooding through the
installation of storm drain pipe, inlets, and manhole to tie
together a new line into the existing line.

This project reduces street flooding by construction of
inlets and piping for the residents of Briarhaven

By eliminating the continuous flow of groundwater in the
City's right-of-way, this project addressed vehicular and
pedestrian safety issues and the long-term potential
damage of City infrastructure as a direct result of the
continuous flow of the groundwater.

This project removed an existing storm drain line and
rerouted it to reduce home flooding.

This project reduces street flooding by construction of
inlets and piping for the residents of Briarhaven

This project rehabilitated structure failure by realigning
deteriorated storm drain pipe and manholes.

This project reduces street flooding by construction of
inlets and piping for the reconstruction of Gounah Street
from Samuels Ave to BNSR Railroad.

This project reduces flooding of building through the
installation of storm drain pipe and inlets.

This project enlarged and extended the undersized storm
drain system along Briarhaven to reduce home flooding.

This project reduces street flooding through the
installation of storm drain pipe, inlets, junction boxes,
and drop structures in conjunction with a water and
wastewater relocation and replacement project.

This project removed a hazardous roadway crossing on
Butler and McClure Streets due to the undersized
culverts. Project included the construction of multiple
box culverts, a bypass channel on the south side of
Butler, replacement of water mains on Butler and
McClure, relocation of sewer mains, and elevating both
streets in the intersection.




Candleburry Ct.

Cantey Street alley construction

Capps Road at College Ave

Central Arlington Heights -
Ashland Drainage Improvements

Central Handley at Lancaster

Central Handley Drainage
Improvements

Chapin-Guadalupe Drainage
Improvements

Charron Court Storm Drain
Extension

Clary Bird & Bonnie Brae
reconstruction

Clay Court Drainage
Improvements

Coffee Tree Detention Pond

College Ave. - Subdrain

Cromwell at Riverside

This project addressed structure failure through injection
of polyurethane foam product around the pipe to fill
voids. The inlets were also upsized to standards.

This project reduces home flooding by grading and
paving an alley as a flume to drain stormwater.

This project reduces street flooding by upsizing an
existing section of storm drain as part of a street
reconstruction project.

This project reduces home and street flooding in the
Central Arlington Heights area through the construction
of underground detention north of El Campo on Ashland.

This project rehabilitated a failed structure by replacing
an inlet.

This project provided drainage improvements to reduce
flooding to businesses and streets between Handley
Street and Erie Street at Lancaster Avenue.

This project reduces home flooding by adding inlets on
Chapin and Guadalupe.

This project reduces home flooding by construction of
inlet and trench drain to alleviate drainage from Charron
Ct. onto properties on Shadow Dr.

This project reduces flooding by the construction of
additional inlets and replacement of existing pipes and
inlets in conjunction with a major street reconstruction
project of Bonnie Brae (Yucca to Belknap), Clary
(Riverside to Seaman), and Bird (Riverside east to cul-de-
sac).

This project reduces flooding to homes by adding inlets.

This project reduces street flooding through the
replacement of pipe and regrading of drainage ditch and
detention basin.

By eliminating the continuous flow of groundwater in the
City's right-of-way, this project addressed vehicular and
pedestrian safety issues and the long-term potential
damage of City infrastructure as a direct result of the
continuous flow of the groundwater.

This project rehabilitated a failed structure by replacing a
storm drain pipe.




Crooked Lane Drainage
Improvements

Culvert Replacement at 5100
Cromwell Marine Creek Rd.

Curzon at Bigham (Monnig MS)

Dakar Drive

Davey Crockett _Subdrain

Decatur Ave. Drainage
Improvements

E Harvey Storm Drain
Reconstruction

E. Rosedale

East Downtown Storm Drain
Structural Rehab.

East Rosedale at Mansfield & RR

Eastern Hills Phase |

This project reduces street flooding on Brentwood Stair
between Druid and Crooked Lane by constructing a
parallel storm drain line and additional inlets.

This project removed a hazardous low water crossing on
Cromwell Marine Creek Road and replaced it with a
bridge, thus reducing hazardous street flooding at a
school and eliminating the need for a 3.3 mile detour for
over 800 properties.

This project reduces the flooding of school property by
increasing the capacity of the storm drain system.

This project provided regrading to reduce home flooding.

By eliminating the continuous flow of groundwater in the
City's right-of-way, this project addressed vehicular and
pedestrian safety issues and the long-term potential
damage of City infrastructure as a direct result of the
continuous flow of the groundwater.

This project involved increasing the capacity of the
existing storm drain system on Decatur Ave. from
Parsons to Upper Lebow Creek by adding inlets in
conjunction with a street reconstruction project.

This project reduces structural failure by constructing a
larger storm drain within easements between Davis and
East Harvey and between East Harvey and Powell, and
constructing new inlets and storm drains at Powell,
Davis, and East Harvey.

This project reduces home and business flooding by
extending the E. Rosedale bridge length over Sycamore
Creek.

This project rehabilitated the storm drain system on 1st,
2nd and 3rd Streets from Commerce to Crump.

This project reduces home and street flooding by
improving culverts with TxDOT at Glenwood Creek (SC-2).

This project reduces church flooding and provides for
regional detention by construction of a storm sewer
system at Putnam & Meadowbrook, environmental
manhole with snout at Shelton & Canton and detention
basin and sand filter at Eastern Hills Elementary School.




Edgehill Road Storm Drain
Extension

Fairway Dr. Drainage
Improvements

Flaxseed Drainage Improvement

Forest Park-Parkview Storm
Drain Rehabilitation

Fossil Drive Drainage
Improvements

Glen Garden West Drainage
Improvement

Golden Triangle Rd @ Harmon

Grassland Court

Greenfield Acres Drainage
Improvement

Harlandwood Curb And Gutter

Harlanwood Drive at Overton
Park West Drainage
Improvements

This project reduces street, residential, and commercial
flooding in the Ridglea neighborhood south of Camp
Bowie along Edge Hill Rd. Improvements include
extension of storm drain on Edgehill from Waverly to the
north, adding multiple catch basins and trench drains on
Edgehill, and extensions of existing catch basins on Camp
Bowie.

This project reduces home flooding by adding an inlet on
Fairway Drive.

This project reduces flooding to homes in the 300 block
of Flaxseed and Goldfinch by the construction of
additional inlets.

This project reduces residential and commercial flooding
and addresses structural failures in an existing storm
drain in the Leslie Creek drainage area by increasing the
capacity of the downstream storm drains out falling into
the Trinity River.

This project reduces street, home, and school flooding in
front of Riverside Elementary School by extending the
existing storm drain system on Fossil at Wesley to
Fairview.

This project reduces home flooding through construction
of a storm sewer line from the golf course property to
the Glen Garden Dr. culvert and construction of a relief
storm sewer line from the existing system at Hunting Dr.
to the existing system near Eastline Dr. and Fairway Dr.

This project captures runoff and conveys it through an
underground system to an existing outfall.

This project reduced repetitive flooding to homes on
Crosswind Drive and Skylake Drive by construction of an
expanded storm drain system.

This project reduces residential flooding for homes on
Cindy Lane, Greenfield and Northridge by regrading bar
ditches, installing pipes under driveways, and adding
drop inlets to capture and divert flooding.

This project provided regrading and replaced curb and
gutter replacement to properly convey stormwater.

This project reduces street flooding in front of
Tanglewood Elementary School by adding inlets to the
intersection of Harlanwood Drive at Overton Park West.




Table C-8: Insurance Claims and Payouts

Year Claims S
1978 1 $483
1979 13 $22,495
1980 1 $414
1981 48 $218,408
1982 27 $77,046
1983 9 $30,197
1984 1 SO
1985 2 $2,181
1986 27 $181,225
1987 9 $38,717
1988 1 $1,390
1989 41 $228,625
1990 63 $694,549
1991 20 $138,173
1992 9 $75,386
1993 6 $33,751
1994 3 $2,425
1995 21 $86,907
1996 1 $759
1997 7 $4,543
1998 2 $902
1999 2 $2,470
2000 9 $88,916
2001 13 $122,584
2002 15 $39,276
2003 5 $9,420
2004 45 $598,085
2005 2 $8,078
2006 4 $10,287
2007 45 $719,301
2008 5 $28,131
2009 15 $80,464
2010 19 $123,076
2011 1 SO
2012 3 $1,529
2013 2 $13,264
2014 14 $388,500

Total 511 | $4,071,957




Table C-9: City of Fort Worth Stormwater Division Current and Potential Mitigation Activities

Mitigation Activity
Type

Preventative Activities

Property Protection

Natural Resource
Protection

What we are currently doing

Floodplain mapping- FEMA and
potential areas of high water

What we could potentially do

Special zoning outside the FEMA
floodplain but within areas of potential
high water

Drainage system maintenance- inlet
program

Open channel inspections

Vegetation maintenance program

Use criticality (business risk
exposure)information for maintenance
actions, planning, etc.

Dam inspections

Perform a channel inventory (earthen,
concrete, natural, manmade, etc. ) to
understand what we have and better
determine maintenance needs, etc.

Maintenance agreement inspections

Establish green infrastructure
regulations (only voluntary now)

Bridge inspections

Establish a CCTV program

Pre and post rain event inspections
on 300 locations (known areas of
issues)

Establish a stormwater in lieu of fees
program for developers to pay into
regional SW improvements

Water quality device inspections and
cleaning

Maintain a GIS inventory of
stormwater assets

Enhance the stormwater inventory we
have

Using the potential areas of high
water information to make better
planning decisions

Development review/iSWM criteria

Inlet marker program

Enhanced floodplain regulations

Maintenance agreements

Buyout plan/program

Citywide mailer to enhance insurance
awareness and knowledge

Letters to RL or frequently flooded
areas

Refine who receives these letters-
expand audience as appropriate

Sewer back up protection (water
department)

Native grass planting program for
channel maintenance

Establish green infrastructure
regulations (only voluntary now) to
improve water quality




Natural Resource
Protection

Emergency Services

Structural Projects

Native plant program participate
with Water Conservation and
NCTCOG

Expand existing native grass planting
program

Reverse Litter Program

ID Citywide water quality protection
zones and establish regulations for them

Stormwater credit program for
nonresidential

iSWM review for erosion and
sediment control

Geomorphological assessments for
highly erosive areas

Pre and post rain event inspections
on 300 locations (known areas of
issues)

Establish flood warning system

Block streets that become flooded-
barricade list

Online mapping of current road closures,
detours, etc. during flood events (waze?)

Current high water warning system
(50+ sites)

More emphasis on real time flood
forecasting

Look into grant funding for emergency
services

Nixle, twitter, Facebook, City
website- social media

Low water crossings

Regional SW system project such as
regional detention

Regional stormwater detention

Low water crossings- do more, upgrade
existing crossings to improve service
levels

Local stormwater detention

Pipe burst to increase capacity

Pipe system improvements

Stormwater pipe rehab program

Partnership with Ft Worth ISD for
stormwater detention

More local stormwater detention
projects

TRWD coordination

More pipe system improvements to
increase service levels

Open channel improvements

Increase capacity of existing culverts
or/and bridges

Ongoing maintenance

Continue ongoing maintenance

Coordination with other City
departments on drainage
requirements for City projects

Making the public aware of areas of
potential high water- on the planning
& zoning website

Flood awareness week (be more active)




Public Information

Curriculum developed of stormwater
educational materials

Interpretive signage in appropriate areas
to discuss natural resource protection,
stormwater systems, etc.

Yard Smart twice a year (fall and
spring)

Enhance our program to make flood
hazard information available to the
public

Inlet marker program

Move our flood safety awareness week
to October to be consistent with TFMA

School credit program to reduce SW
utility fees if schools provide
education during the school year

Targeted meetings to neighborhoods
that aren't in the FEMA floodplain but
are in RL areas or highly flood prone
areas such as Central Arlington Heights,
etc.

West Nile education

Target meetings in extreme regions (far
north, newly annexed areas, etc.) to
share messaging

Partnership programs: FEMA in
Protect What Matters, TRWD in
Reverse Litter and adopt an inlet
program, COG in campaign to not
have lawn companies not blow
things into storm drains and pet
waste education, internally partner
with office of emergency mgmt on
know what to do program (turn
around don't drown), internally
partner with keep fort worth
beautiful to promote protecting
water quality, adopt a creek

Develop a library of models that the
public can use

Direct mail of FEMA products to
targeted areas

Paid advertising- print, PSA, etc.

Contest participation to design manhole
lids, design educational signage, etc.

LIDs- rain barrel sales in partnership
with BRIT and with several internal
departments (ENV and Water),
native plants through COG and
Water Department Water
Conservation Group and ENV,

Participate in Mayfest and Main Street
Art Festival




Public Information

City website, City news that media
can check to mine for stories,
opportunistic stories with media to
promote SW program, water bill
inserts (City Times), twice a year paid
water bill insert,

Expand curriculum to other ISDs in Fort
Worth

Community Engagement Office-
direct link to 200+ neighborhood
associations- attend meetings and
give our message on our behalf, host
twice a year Neighborhood
University to train neighborhood
leaders with our message (flood
safety, protection, etc.), outreach at
community events- Cowtown
cleanup, Earth Day, Yard Smart twice
a year, Waterama, and many smaller
ones such as speaking at school
groups, civic groups, boy scouts, etc.

Establish policy papers to interpret grey
areas or guidance based on experience
(Development Review Group function)

Social media- use Facebook, twitter,
City website, My sidewalk, Nixle,
Next Door, subscriber email database
- once a week City News email blast
and quarter Eco Insider email

Hold regularly scheduled sessions to
discuss stormwater related topics such
as LID, water quality, development
review subjects, etc.

Hold events to feature specific
projects (and share messaging)

Direct mail of newsletter once a year
to all water subscribers and rate
payers




Appendix D

CRS Self-Score



Manual Version: 2017 Insert version Community:

510 FLOODPLAIN MANAGEMENT PLANNING
512.a Floodplain Management Planning (FMP)

City of Fort Worth

Credit Points: Enter the section or page number in the plan where each credited item can be found. Add notes on AW-510-4.

Iltem Step
CRS Step Section/Page Score Total
1. Organize to prepare the plan. (15 Max) Pg. 6
a. Involvment of Office Responsible for Community Planning (4) 4
b. Planning committee of department staff (9)
c. Process formally created by the community’s governing board (2) 2 15
2. Involve the public. (120 Max) Pg. 10,
a. Planning process conducted through a planning committee (60) 60
b. Public meetings held at the beginning of the planning process (15) 15
c. Public meeting held on draft plan (15) 15
d . Other public information activities to encourage input (Up to 30) 30 120
3. Coordinate with other agencies. (35 Max)
a. Review of existing studies and plans (required) (5) 5
b.Coordinating with communities and other agencies ( Up to 30) 30 35
4. Assess the hazard. (Max 35) Pg. 14
a. Plan includes an assessment of the flood hazard (REQUIRED) with:
(1) A map of known flood hazards (5) 5
(2) A description of known flood hazard (5) S
(3) A discussion of past floods (5) 5
b. Plan includes assessment of less frequent floods (10) 10
c. Plan includes assessment of areas likely to flood (5) 5
d. The plan describes other natural hazards (REQUIRED FOR DMA) (5) 30
Activity 510 Score Sheet Edition 2013



Manual Version: 2017 Insert version

CRS Step

5. Assess the problem. (Max 52)
a. Summary of each hazard identified in the hazard assessment and
their community impact (REQUIRED) (2)
b. Description of the impact of the hazards on: (Max 25)
(1) Life, safety, health, procedures for warning and evacuation (5)
(2) Public health including health hazards to floodwaters/mold (5)
(3) Critical facilities and infrastructure (5)
(4) The community’s economy and tax base (5)
(5) Number and type of affected buildings (5)
**c. Review of all damaged buildings/flood insurance claims (5)
d. Areas that provide natural floodplain functions (5)
e. Development/redevelopment/Population Trends (7)
f. Impact of future flooding conditions outlined in Step 4, item ¢ (8)
** RL Category: (Insert A, B or C)

6. Set goals. (required) (2)

7. Review possible activities. (Max 35)
a. Preventive activities (5)

b. Floodplain Management Regulatory/current & future conditions (5)

c. Property protection activities (5)

d. Natural resource protection activities (5)
e. Emergency services activities (5)

f. Structural projects (5)

g . Public information activities (5)

CRS Step

Community:  City of Fort Worth

Section/Page Score Total
Pg. 32

2

25

5

5

5

5

5

5

5

62

gjlojoojorjor|on

35

Section/Page Score Total

Activity 510 Score Sheet Edition 2013



Manual Version: 2017 Insert version Community:  City of Fort Worth

8. Draft an action plan. (Max 60)
a. Actions must be prioritized (required)
1. Recommendations for activities from two of the six categories (10)
2. Recommendations for activities from three of the six categories (20)
3. Recommendations for activities from four of the six categories (30)

4. Recommendations for activities from five of the six categories (45) 45

b. Post-disaster mitigation policies and procedures (10)

c. Action items for mitigation of other hazards (5) 45
9. Adopt the plan. (2) | 2 | 2
10. Implement, evaluate and revise.(Max 26)

a. Procedures to monitor and recommend revisions (required) (2) 2

b. Same planning committee or successor committee that qualifies

under Section 511.a.2 (a) does the evaluation (24) 2
FMP= 348

Notes/Comments: Note if step 5c is missed, or if score is capped at 50 points, reference FEMA approval

Activity 510 Score Sheet Edition 2013
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